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SECTION 00 50 00

CONTRACTING FORMS AND SUPPLEMENTS

PART 1  GENERAL

1.01 AGREEMENT AND CONDITIONS OF THE CONTRACT

A. See Section 00 52 00 - Agreement Form for the Agreement form to be executed.

B. See Section 00 72 00 - General Conditions for the General Conditions.

C. The Agreement is based on AIA A101.

D. The General Conditions are based on AIA A201.

1.02 FORMS

A. Use the following forms for the specified purposes unless otherwise indicated elsewhere in 
Contract Documents.

B. Bond Forms:

1. Bid Bond Form:  AIA A310.

2. Performance and Payment Bond Form:  AIA A312.

C. Post-Award Certificates and Other Forms:

1. Schedule of Values Form:  AIA G703.

2. Application for Payment Forms:  AIA G702 with AIA G703 (for Contractors).

D. Clarification and Modification Forms:

1. Architect's Supplemental Instructions Form:  AIA G710.

2. Construction Change Directive Form:  AIA G714.

3. Change Order Form:  AIA G701.

E. Closeout Forms:

1. Certificate of Substantial Completion Form:  AIA G704.

1.03 REFERENCE STANDARDS

A. AIA A101 - Standard Form of Agreement Between Owner and Contractor where the basis of
Payment is a Stipulated Sum; 2017.

B. AIA A201 - General Conditions of the Contract for Construction; 2017.

C. AIA A310 - Bid Bond; 2010.

D. AIA A312 - Performance Bond and Payment Bond; 2010.

E. AIA G701 - Change Order; 2017.

F. AIA G702 - Application and Certificate for Payment; 1992.

G. AIA G703 - Continuation Sheet; 1992.

H. AIA G704 - Certificate of Substantial Completion; 2017.

I. AIA G710 - Architect's Supplemental Instructions; 2017.

J. AIA G714 - Construction Change Directive; 2017.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 00 63 25

SUBSTITUTION REQUEST FORM - DURING CONSTRUCTION

END OF SECTION
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SECTION 01 10 00

SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  24065- Swift Community Center Expansion

B. Owner's Name:  Town of East Greenwich.

C. Architect's Name:  StudioJAED Architect's & Engineers.

D. The Project consists of the addition  of approximately 1,500 SF..

1.02 DESCRIPTION OF ALTERATIONS WORK

A. Scope of alterations work is indicated on drawings.

B. Plumbing:  Plumbing work is included in an Alternate..

C. HVAC:  Alter existing system and add new construction, keeping existing in operation.

D. Electrical Power and Lighting:  Alter existing system and add new construction, keeping existing
in operation.

E. Fire Alarm:  Alter existing system and add new construction, keeping existing in operation.

1.03 WORK BY OWNER

A. Owner will supply and install the following:

B. Owner will supply the following for installation by Contractor:

1.04 OWNER OCCUPANCY

A. Owner intends to continue to occupy adjacent portions of the existing building during the entire
construction period.

B. Owner intends to occupy the Project upon Substantial Completion.

C. Cooperate with Owner to minimize conflict and to facilitate Owner's operations.

D. Schedule the Work to accommodate Owner occupancy.

1.05 CONTRACTOR USE OF SITE AND PREMISES

A. Construction Operations:  Limited to areas noted on Drawings.

1. Locate and conduct construction activities in ways that will limit disturbance to site.

B. Arrange use of site and premises to allow:

1. Owner occupancy.

2. Use of site and premises by the public.

C. Provide access to and from site as required by law and by Owner:

1. Emergency Building Exits During Construction:  Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

D. Existing building spaces may not be used for storage.

E. Time Restrictions:

1. Limit conduct of especially noisy exterior work to in accordance with the Town Zoning
Ordinance. ________.

F. Utility Outages and Shutdown:

1. Limit disruption of utility services to hours the building is unoccupied.

2. Do not disrupt or shut down life safety systems, including but not limited to generator and
fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.
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3. Prevent accidental disruption of utility services to other facilities.

1.06 SPECIFICATION SECTIONS APPLICABLE TO EVERY CONTRACT

A. Unless otherwise noted, provisions of the sections listed below apply to every contract.  Specific
items of work listed under individual contract descriptions constitute exceptions.

B. Section 01 20 00 - Price and Payment Procedures.

C. Section 01 21 00 - Allowances.

D. Section 01 22 00 - Unit Prices.

E. Section 01 23 00 - Alternates.

F. Section 01 25 00 - Substitution Procedures.

G. Section 01 30 00 - Administrative Requirements.

H. Section 01 35 53 - Security Procedures.

I. Section 01 40 00 - Quality Requirements.

J. Section 01 42 16 - Definitions.

K. Section 01 50 00 - Temporary Facilities and Controls.

L. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

M. Section 01 70 00 - Execution and Closeout Requirements.

N. Section 01 78 00 - Closeout Submittals.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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01 20 00 - 1

SECTION 01 20 00

PRICE AND PAYMENT PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedures for preparation and submittal of applications for progress payments.

B. Documentation of changes in Contract Sum and Contract Time.

C. Change procedures.

D. Correlation of Contractor submittals based on changes.

E. Procedures for preparation and submittal of application for final payment.

1.02 RELATED REQUIREMENTS

A. Section 01 22 00 - Unit Prices:  Monetary values of unit prices; Payment and modification
procedures relating to unit prices.

1.03 SCHEDULE OF VALUES

A. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit draft to Architect for approval.

B. Forms filled out by hand will not be accepted.

1.04 APPLICATIONS FOR PROGRESS PAYMENTS

A. Payment Period:  Submit at intervals stipulated in the Agreement.

B. Electronic media printout including equivalent information will be considered in lieu of standard
form specified; submit sample to Architect for approval.

C. Forms filled out by hand will not be accepted.

D. Execute certification by signature of authorized officer.

E. Submit one electronic and three hard-copies of each Application for Payment.

1.05 MODIFICATION PROCEDURES

A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect
will issue instructions directly to Contractor.

B. For other required changes, Architect will issue a document signed by Owner instructing
Contractor to proceed with the change, for subsequent inclusion in a Change Order.

1. The document will describe the required changes and will designate method of
determining any change in Contract Sum or Contract Time.

2. Promptly execute the change.

C. For changes for which advance pricing is desired, Architect will issue a document that includes
a detailed description of a proposed change with supplementary or revised drawings and
specifications, a change in Contract Time for executing the change with a stipulation of any
overtime work required and the period of time during which the requested price will be
considered valid.  Contractor shall prepare and submit a fixed price quotation within ____ days.

D. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of
the Contract.

E. Execution of Change Orders:  Architect will issue Change Orders for signatures of parties as
provided in the Conditions of the Contract.

1.06 APPLICATION FOR FINAL PAYMENT

END OF SECTION
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UNIT PRICES
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SECTION 01 22 00

UNIT PRICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. List of unit prices, for use in preparing Bids.

B. Measurement and payment criteria applicable to Work performed under a unit price payment
method.

1.02 RELATED REQUIREMENTS

A. Section 01 20 00 - Price and Payment Procedures:  Additional payment and modification
procedures.

1.03 COSTS INCLUDED

A. Unit Prices included on the Bid Form shall include full compensation for all required labor,
products, tools, equipment, plant, transportation, services and incidentals; erection, application
or installation of an item of the Work; overhead and profit.

1.04 UNIT QUANTITIES SPECIFIED

A. Quantities indicated in the individual specification sections are for bidding and contract purposes
only.  Quantities and measurements of actual Work will determine the payment amount.

1.05 MEASUREMENT OF QUANTITIES

A. Assist by providing necessary equipment, workers, and survey personnel as required.

1.06 PAYMENT

A. Payment for Work governed by unit prices will be made on the basis of the actual
measurements and quantities of Work that is incorporated in or made necessary by the Work
and accepted by the Architect, multiplied by the unit price.

1.07 DEFECT ASSESSMENT

A. Replace Work, or portions of the Work, not complying with specified requirements.

1.08 SCHEDULE OF UNIT PRICES

A. Item:  Masonry Repointing; Section 04 03 00.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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ALTERNATES
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SECTION 01 23 00

ALTERNATES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Description of Alternates.

B. Procedures for pricing Alternates.

C. Documentation of changes to Contract Price and Contract Time.

1.02 RELATED REQUIREMENTS

1.03 ACCEPTANCE OF ALTERNATES

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option. 
Accepted Alternates will be identified in the Owner-Contractor Agreement.

B. Coordinate related work and modify surrounding work to integrate the Work of each Alternate.

1.04 SCHEDULE OF ALTERNATES

A. Alternate No. 1 - New Toilet Room in Existing Building:

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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PERIOD TREATMENT PROCEDURES
01 35 91 - 1

SECTION 01 35 91

PERIOD TREATMENT PROCEDURES

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Construction procedures appropriate for working with historic sites and structures.

B. Special procedures required for items and features of historical significance and value requiring
special treatment.

1.02 RELATED REQUIREMENTS

A. Section 01 10 00 - Summary:  Contract descriptions, description of alterations work, work by
others, future work, occupancy conditions, use of site and premises, and work sequence.

B. Section 01 22 00 - Unit Prices:  Descriptions of unit price items, administrative requirements.

1.03 PRICE AND PAYMENT PROCEDURES

A. Unit Prices:

1. See Section 01 22 00 - Unit Prices for additional requirements.

2. Basis of Measurement for brick repointing:  By square foot.

3. Basis of Measurement for brick replacement:  Per unit.

1.04 DEFINITIONS

A. Existing to Remain:  Existing items that are not to be removed or dismantled. Protect materials
as indicated.

B. Historic:  Spaces, areas, rooms, surfaces, materials, finishes, and overall appearance subject to
preservation, rehabilitation, restoration, and reconstruction procedures defined in NPS (THP). 
Designation “HF” and words such as “historic,” “historic fabric,” “historic materials,” “historic
building materials,” "historic character," or words of similar meaning indicate that the material or
feature is considered to have aspects that require period treatment procedures.

C. Historic Preservation Conservator:  Person or firm retained by Owner to provide guidance on
compliance with NPS (THP) requirements.

D. In-Kind:  Matching existing in physical and visual aspects including, but not limited to, material,
form, color, texture, and workmanship.

E. Matching:  Blending with adjacent construction and showing no apparent difference in material
type, form, detail, color, texture, finish, or other visible and readily discernible characteristics, as
determined and approved by Architect.

F. Preserve:  Apply measures to sustain existing form, integrity, and materials of a historic
property; may include preliminary measures to protect and stabilize the property.

G. Protect:  Take precautions to keep historic materials of the building from damage or injury.

H. Reconstruct:  Remove existing item, refurbish existing or replicate damaged or missing
components as indicated or directed, and reinstall in original position.

I. Refinish:  Remove existing finishes from base material and apply new finish to match original or
as otherwise indicated.

J. Remove:  Detach or dismantle items from existing construction and dispose of them off-site,
unless items are indicated to be salvaged or reinstalled.

K. Remove and Reinstall:  Detach or dismantle items from existing construction in a manner to
prevent damage.  Clean and prepare for reuse and reinstall in original location or in other
location where indicated.
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L. Remove and Salvage:  Detach or dismantle items from existing construction in a manner to
prevent damage.  Clean, package, label, and deliver salvaged items to Owner in
ready-for-reuse condition.

M. Repair:  Correct damage and defects, retaining existing materials, features, and finishes and
employing as few new materials as possible. Includes patching, piecing-in, splicing,
consolidating, or reinforcing or upgrading materials with appropriate and approved materials and
methods.

N. Replace:  Remove, duplicate, and reinstall entire item with new material.  Use original item as
the pattern unless noted otherwise.

O. Restore:  Return to original condition; return to the condition extant during the period of
interpretation.

P. Retain:  Existing to remain; keep existing items that are not to be removed or dismantled.

1.05 REFERENCE STANDARDS

A. NPS (THP) - The Secretary of The Interior’s Standards For the Treatment of Historic Properties
with Guidelines For Preserving, Rehabilitating, Restoring & Reconstructing Historic Buildings;
2017.

1.06 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by affected installers.

1.07 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Restoration specialist's qualification statement.

1.08 QUALITY ASSURANCE

A. Restoration Specialist Qualifications:  Company specializing in restoration work, with at least
three years of documented experience in comparable projects, and employing personnel skilled
in the procedures and operations required by project scope of work.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Storage and Protection:

1. Use and reuse materials original to the existing structure wherever practical. Store
removed  materials under cover, inside, and protect from damage.

2. Label specific pieces or items to be removed. Label consistently and inconspicuously
indicating original location, and document original position.

3. Protect materials during storage and construction from rain, snow, or groundwater and
from soiling with earth or other materials.

a. Store cementitious materials off ground, under cover, and in a dry location. Protect
liquid components from freezing.

b. Comply with manufacturer's recommendations for minimum and maximum
temperature requirements for storage.

4. Store restoration and cleaning chemicals off-site or in metal cabinets on-site. Do not leave
cans open or out of the cabinet overnight.  Do not store in unlabeled containers.

1.10 FIELD CONDITIONS

A. Environmental Requirements:

B. Exterior Cleaning Procedures:  Perform cleaning and rinsing of the exterior elements only during
daylight hours.
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C. Protection of Existing Elements:  In accordance with manufacturer's recommendations for use
of proposed products and procedures and compatibility with adjacent historic building materials,
components, and vegetation.

PART 2 - PRODUCTS

2.01 CLEANING MATERIALS

A. General:  Do not use incompatible materials that may contribute to damage of the element
being cleaned.

B. Use products specifically intended by the manufacturer for cleaning historic materials or
elements.

2.02 REPAIR MATERIALS

A. General:  Do not use incompatible materials contributing to damage of repaired elements.

B. Matching:  Unless otherwise required, use new materials that match historic materials in type,
design, dimension, texture, detailing, and external appearance.

PART 3 - EXECUTION

3.01 PERIOD TREATMENT SPECIAL PROCEDURES

A. Review proposed procedures for each type of element with Architect.  Obtain approval from
__________ before commencing work.

B. Exterior Work Procedures:  Protect parts of the facility not included in this work from damage.

1. Do not attach scaffolding, ladders, and working platforms to building unless approved in
writing by the Architect.

2. Seal exterior openings to prevent entry of dust, debris, and water into the building.

3. Protect landscape work adjacent to or within period treatment work areas:

END OF SECTION
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QUALITY REQUIREMENTS
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SECTION 01 40 00

QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Submittals.

B. Quality assurance.

C. Testing and inspection agencies and services.

D. Contractor's construction-related professional design services.

E. Contractor's design-related professional design services.

F. Control of installation.

G. Manufacturers' field services.

H. Defect Assessment.

1.02 RELATED REQUIREMENTS

A. Section 01 42 16 - Definitions.

1.03 REFERENCE STANDARDS

A. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for Testing Agency Evaluation; 2024.

B. ASTM C1093 - Standard Practice for Accreditation of Testing Agencies for Masonry; 2023.

C. ASTM D3740 - Standard Practice for Minimum Requirements for Agencies Engaged in Testing
and/or Inspection of Soil and Rock as Used in Engineering Design and Construction; 2023.

D. ASTM E329 - Standard Specification for Agencies Engaged in Construction Inspection, Testing,
or Special Inspection; 2023.

1.04 DEFINITIONS

1.05 CONTRACTOR'S CONSTRUCTION-RELATED PROFESSIONAL DESIGN SERVICES

A. Coordination:  Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

B. Provide such engineering design services as may be necessary to plan and safely conduct
certain construction operations, pertaining to, but not limited to the following:

1.06 CONTRACTOR'S DESIGN-RELATED PROFESSIONAL DESIGN SERVICES

A. Coordination:  Contractor's professional design services are subject to requirements of project's
Conditions for Construction Contract.

B. Base design on performance and/or design criteria indicated in individual specification sections.

C. Scope of Contractor's Professional Design Services:  Provide for the following items of work:

1.07 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and
to Contractor.

1. Include:

a. Date issued.

b. Project title and number.

c. Name of inspector.

d. Date and time of sampling or inspection.
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e. Identification of product and specifications section.

f. Location in the Project.

g. Type of test/inspection.

h. Date of test/inspection.

i. Results of test/inspection.

j. Compliance with Contract Documents.

k. When requested by Architect, provide interpretation of results.

1.08 QUALITY ASSURANCE

A. Testing Agency Qualifications:

1.09 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Owner will employ and pay for services of an independent testing agency to perform other
specified testing.

B. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect before proceeding.

D. Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 TESTING AND INSPECTION

A. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.

4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of
Work or products.

5. Perform additional tests and inspections required by Architect.

6. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:

1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.

2. Agency may not approve or accept any portion of the Work.

3. Agency may not assume any duties of Contractor.

4. Agency has no authority to stop the Work.
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C. Contractor Responsibilities:

1. Deliver to agency at designated location, adequate samples of materials proposed to be
used that require testing, along with proposed mix designs.

2. Cooperate with laboratory personnel, and provide access to the Work and to
manufacturers' facilities.

3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.

b. To obtain and handle samples at the site or at source of Products to be
tested/inspected.

c. To facilitate tests/inspections.

d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

D. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.

E. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.03 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust, and
balance equipment as applicable, and to initiate instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.04 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not complying with specified requirements.

END OF SECTION
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SECTION 01 42 16

DEFINITIONS

PART 1  GENERAL

1.01 SUMMARY

A. Other definitions are included in individual specification sections.

1.02 DEFINITIONS

A. Furnish:  To supply, deliver, unload, and inspect for damage.

B. Install:  To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and make
ready for use.

C. Product:  Material, machinery, components, equipment, fixtures, and systems forming the work
result. Not materials or equipment used for preparation, fabrication, conveying, or erection and
not incorporated into the work result.  Products may be new, never before used, or re-used
materials or equipment.

D. Provide:  To furnish and install.

E. Supply:  Same as Furnish.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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CODE-REQUIRED SPECIAL INSPECTIONS AND
PROCEDURES

01 45 33 - 1

SECTION 01 45 33

CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Code-required special inspections.

B. Testing services incidental to special inspections.

C. Submittals.

1.02 ABBREVIATIONS AND ACRONYMS

A. AHJ:  Authority having jurisdiction.

B. NIST:  National Institute of Standards and Technology.

1.03 DEFINITIONS

A. Code or Building Code:  ICC (IBC), International Building Code, Most Recent Edition Adopted by
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements and
specifically, Chapter 17 - Special Inspections and Tests.

B. Authority Having Jurisdiction (AHJ):  Agency or individual officially empowered to enforce the
building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

C. Special Inspection:

1. Special inspections are inspections and testing of materials, installation, fabrication,
erection or placement of components and connections mandated by the AHJ that also 
require special expertise to ensure compliance with the approved Contract Documents and
the referenced standards.

2. Special inspections are separate from and independent of tests and inspections conducted
by Owner or Contractor for the purposes of quality assurance and contract administration.

1.04 REFERENCE STANDARDS

A. ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

B. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the
Field; 2024.

C. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete; 2017.

D. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

E. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2018, with Errata (2022).

F. AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars; 2018, with Amendment
(2020).

G. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.05 SUBMITTALS

A. Special Inspection Agency Qualifications:  Prior to the start of work, the Special Inspection
Agency is required to:

1. Submit agency name, address, and telephone number, names of full time registered
Engineer and responsible officer.

2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.
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3. Submit certification that Special Inspection Agency is acceptable to AHJ.

B. Testing Agency Qualifications:  Prior to the start of work, the Testing Agency is required to:

1. Submit agency name, address, and telephone number, and names of full time registered
Engineer and responsible officer.

2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Submit certification that Testing Agency is acceptable to AHJ.

C. Special Inspection Reports:  After each special inspection, Special Inspector is required to
promptly submit at least two copies of report; one to Architect and one to the AHJ.

1. Include:

a. Date issued.

b. Project title and number.

c. Name of Special Inspector.

d. Date and time of special inspection.

e. Identification of product and specifications section.

f. Location in the Project.

g. Type of special inspection.

h. Date of special inspection.

i. Results of special inspection.

j. Compliance with Contract Documents.

2. Final Special Inspection Report:  Document special inspections and correction of
discrepancies prior to the start of the work.

D. Test Reports:  After each test or inspection, promptly submit at least two copies of report; one to
Architect and one to AHJ.

1. Include:

a. Date issued.

b. Project title and number.

c. Name of inspector.

d. Date and time of sampling or inspection.

e. Identification of product and specifications section.

f. Location in the Project.

g. Type of test or inspection.

h. Date of test or inspection.

i. Results of test or inspection.

j. Compliance with Contract Documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 SCHEDULE OF SPECIAL INSPECTIONS, GENERAL

A. Frequency of Special Inspections:  Special Inspections are indicated as continuous or periodic.

1. Continuous Special Inspection:  Special Inspection Agency is required to be present in the
area where the work is being performed and observe the work at all times the work is in
progress.

2. Periodic Special Inspection:  Special Inspection Agency is required to be present in the
area where work is being performed and observe the work part-time or intermittently and
at the completion of the work.

3.02 SPECIAL INSPECTIONS FOR STEEL CONSTRUCTION

A. Welding:
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1. Structural Steel and Cold Formed Steel Deck:

a. Complete and Partial Joint Penetration Groove Welds:  Verify compliance with AWS
D1.1/D1.1M; continuous.

b. Multipass Fillet Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.

c. Single Pass Fillet Welds Less than 5/16 inch Wide:  Verify compliance with AWS
D1.1/D1.1M; periodic.

d. Plug and Slot Welds:  Verify compliance with AWS D1.1/D1.1M; continuous.

e. Single Pass Fillet Welds 5/16 inch or Greater:  Verify compliance with AWS
D1.1/D1.1M; continuous.

f. Floor and Roof Deck Welds:  Verify compliance with AWS D1.3/D1.3M; continuous.

2. Reinforcing Steel:  Verify items listed below comply with AWS D1.4/D1.4M and ACI
CODE-318, Section 3.5.2.

a. Verification of weldability; periodic.

b. Reinforcing steel resisting flexural and axial forces in intermediate and special
moment frames as well as where it is referenced in older codes. Elements of special
structural walls of concrete and shear reinforcement; continuous.

c. Shear reinforcement; continuous.

d. Other reinforcing steel; periodic.

3.03 SPECIAL INSPECTIONS FOR CONCRETE CONSTRUCTION

A. Reinforcing Steel Welding:  Verify compliance with AWS D1.4/D1.4M and ACI CODE-318,
Section 3.5.2; periodic.

B. Anchors Cast in Concrete:  Verify compliance with ACI CODE-318; periodic.

C. Bolts Installed in Concrete:  Where allowable loads have been increased or where strength
design is used, verify compliance with approved Contract Documents and ACI CODE-318,
Sections 8.1.3 and 21.2.8 prior to and during placement of concrete; continuous.

D. Anchors Post-Installed in Hardened Concrete:  Verify compliance with ACI CODE-318.

E. Anchors Installed in Hardened Concrete:  Verify compliance with ACI CODE-318, Sections
3.8.6, 8.1.3, and 21.2.8; periodic.

F. Concrete Sampling Concurrent with Strength Test Sampling:  Each time fresh concrete is
sampled for strength tests, verify compliance with ASTM C172/C172M, ASTM C31/C31M, and
ACI CODE-318, Chapter 26.5, 26.12, and record the following, continuous:

1. Slump.

2. Air content.

3. Temperature of concrete.

3.04 CONTRACTOR DUTIES AND RESPONSIBILITIES

A. Contractor Responsibilities, General:

1. Deliver to agency at designated location, adequate samples of materials for special
inspections that require material verification.

2. Cooperate with agency and laboratory personnel; provide access to approved documents
at project site, to the work, to manufacturers' facilities, and to fabricators' facilities.

3. Provide incidental labor and facilities:

a. To provide access to work to be tested or inspected.

b. To obtain and handle samples at the site or at source of Products to be tested or
inspected.

c. To facilitate tests or inspections.

d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing or inspection services.
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5. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

6. Retain special inspection records.

B. Contractor Responsibilities, Wind Force-Resisting System and Wind Force-Resisting
Component:  Submit written statement of responsibility for each item listed in the Statement of
Special Inspections to AHJ and Owner prior to starting work.  Statement of responsibility shall
acknowledge awareness of special construction requirements and other requirements listed.

END OF SECTION
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SECTION 01 50 00

TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary telecommunications services.

B. Temporary Controls:  Barriers, enclosures, and fencing.

C. Security requirements.

D. Vehicular access and parking.

E. Waste removal facilities and services.

F. Project identification sign.

G. Field offices.

1.02 RELATED REQUIREMENTS

A. Section 01 51 00 - Temporary Utilities.

B. Section 01 52 13 - Field Offices and Sheds.

C. Section 01 55 00 - Vehicular Access and Parking.

D. Section 01 58 13 - Temporary Project Signage.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023c.

B. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2009 (Reapproved 2016).

1.04 TEMPORARY UTILITIES - SEE SECTION 01 51 00

A. Owner will provide the following:

1. Electrical power and metering, consisting of connection to existing facilities.

2. Water supply, consisting of connection to existing facilities.

1.05 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services to field office at time of project
mobilization.

B. Telecommunications services shall include:

1.06 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas
that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Provide barricades and covered walkways required by governing authorities for public
rights-of-way and for public access to existing building.

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.

1.07 FENCING

A. Provide 6 foot high fence around construction site; equip with vehicular and pedestrian gates
with locks.
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1.08 SECURITY - SEE SECTION 01 35 53

A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from
unauthorized entry, vandalism, or theft.

1.09 VEHICULAR ACCESS AND PARKING - SEE SECTION 01 55 00

A. Coordinate access and haul routes with governing authorities and Owner.

B. Provide and maintain access to fire hydrants, free of obstructions.

C. Provide means of removing mud from vehicle wheels before entering streets.

D. Designated existing on-site roads may be used for construction traffic.

E. Existing parking areas located at the site may be used for construction parking.

1. Coordinate designated areas with owner.

1.10 WASTE REMOVAL

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Provide waste removal facilities and services as required to maintain the site in clean and
orderly condition.

C. Provide containers with lids.  Remove trash from site periodically.

D. If materials to be recycled or re-used on the project must be stored on-site, provide suitable
non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.

E. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers
with lids.

1.11 PROJECT SIGNS - SEE SECTION 01 58 13

1.12 PROJECT IDENTIFICATION

A. Provide project identification sign of design and construction indicated on drawings.

B. Provide project identification sign of design, construction, and location approved by Owner.

C. No other signs are allowed without Owner permission except those required by law.

1.13 FIELD OFFICES - SEE SECTION 01 52 13

A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped
with sturdy furniture, drawing rack, and drawing display table.

B. Provide space for Project meetings, with table and chairs to accommodate 6 persons.

C. Locate offices a minimum distance of 30 feet from existing and new structures.

1.14 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Substantial
Completion inspection.

B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated.

C. Clean and repair damage caused by installation or use of temporary work.

D. Restore existing facilities used during construction to original condition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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VOLATILE ORGANIC COMPOUND (VOC) CONTENT
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SECTION 01 61 16

VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Requirements for Indoor-Emissions-Restricted products.

B. Requirements for VOC-Content-Restricted products.

1.02 DEFINITIONS

A. Indoor-Emissions-Restricted Products:  All products in the following product categories, whether
specified or not:

1. Interior paints and coatings applied on site.

2. Interior adhesives and sealants applied on site, including flooring adhesives.

3. Flooring.

4. Composite wood.

5. Products making up wall and ceiling assemblies.

6. Thermal and acoustical insulation.

7. Free-standing furniture.

B. VOC-Content-Restricted Products:  All products in the following product categories, whether
specified or not:

1. Interior paints and coatings applied on site.

2. Interior adhesives and sealants applied on site, including flooring adhesives.

C. Interior of Building:  Anywhere inside the exterior weather barrier.

D. Adhesives:  All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified or
not; including flooring adhesives, resilient base adhesives, and pipe jointing adhesives.

E. Sealants:  All gunnable, trowelable, and liquid-applied joint sealants and sealant primers,
whether specified or not; including firestopping sealants and duct joint sealers.

F. Inherently Non-Emitting Materials:  Products composed wholly of minerals or metals, unless
they include organic-based surface coatings, binders, or sealants; and specifically the following:

1. Clay brick.

2. Metals that are plated, anodized, or powder-coated.

3. Glass.

4. Ceramics.

5. Solid wood flooring that is unfinished and untreated.

1.03 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency; Current Edition.

B. ASTM D3960 - Standard Practice for Determining Volatile Organic Compound (VOC) Content of
Paints and Related Coatings; 2005 (Reapproved 2018).

C. BIFMA e3 - Furniture Sustainability Standard; Business and Institutional Furniture
Manufacturers Association; 2019.

D. CAL (CDPH SM) - Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers Version 1.2; 2017.

E. CARB (ATCM) - Airborne Toxic Control Measure to Reduce Formaldehyde Emissions from
Composite Wood Products; Current Edition.

F. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air Resources
Board; 2020.
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G. CHPS (HPPD) - High Performance Products Database; Current Edition.

H. CRI (GLP) - Green Label Plus Testing Program - Certified Products; Current Edition.

I. SCAQMD 1113 - Architectural Coatings; 1977, with Amendment (2016).

J. SCAQMD 1168 - Adhesive and Sealant Applications; 1989, with Amendment (2022).

K. SCS (CPD) - SCS Certified Products; Current Edition.

L. UL (GGG) - GREENGUARD Gold Certified Products; Current Edition.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  For each VOC-restricted product used in the project, submit evidence of
compliance.

1.05 QUALITY ASSURANCE

A. Indoor Emissions Standard and Test Method:  CAL (CDPH SM), using Standard Private Office
exposure scenario and the allowable concentrations specified in the method, and range of total
VOC's after 14 days.

1. Wet-Applied Products:  State amount applied in mass per surface area.

2. Paints and Coatings:  Test tinted products, not just tinting bases.

3. Evidence of Compliance:  Acceptable types of evidence are the following;

a. Current UL (GGG) certification.

b. Current SCS (CPD) Floorscore certification.

c. Current SCS (CPD) Indoor Advantage Gold certification.

d. Current listing in CHPS (HPPD) as a low-emitting product.

e. Current CRI (GLP) certification.

f. Test report showing compliance and stating exposure scenario used.

4. Product data submittal showing VOC content is NOT acceptable evidence.

5. Manufacturer's certification without test report by independent agency is NOT acceptable
evidence.

B. VOC Content Test Method:  40 CFR 59, Subpart D (EPA Method 24), or ASTM D3960, unless
otherwise indicated.

1. Evidence of Compliance:  Acceptable types of evidence are:

a. Report of laboratory testing performed in accordance with requirements.

C. Composite Wood Emissions Standard:  CARB (ATCM) for ultra-low emitting formaldehyde
(ULEF) resins.

1. Evidence of Compliance:  Acceptable types of evidence are:

a. Current SCS "No Added Formaldehyde (NAF)" certification; www.scscertified.com.

b. Report of laboratory testing performed in accordance with requirements.

c. Published product data showing compliance with requirements.

D. Furnishings Emissions Standard and Test Method:  BIFMA e3 Sections 7.6.1 and 7.6.2, tested
in accordance with BIFMA M7.1.

1. Evidence of Compliance:

a. Test report showing compliance and stating exposure scenario used.

E. Testing Agency Qualifications:  Independent firm specializing in performing testing and
inspections of the type specified in this section.
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PART 2  PRODUCTS

2.01 MATERIALS

A. All Products:  Comply with the most stringent of federal, State, and local requirements, or these
specifications.

B. Indoor-Emissions-Restricted Products:  Comply with Indoor Emissions Standard and Test
Method, except for:

1. Composite Wood, Wood Fiber, and Wood Chip Products:  Comply with Composite Wood
Emissions Standard or contain no added formaldehyde resins.

2. Furnishings:  Comply with Furnishings Emissions Standard and Test Method.

3. Inherently Non-Emitting Materials.

C. VOC-Content-Restricted Products:  VOC content not greater than required by the following:

1. Adhesives, Including Flooring Adhesives:  SCAQMD 1168 Rule.

2. Joint Sealants:  SCAQMD 1168 Rule.

3. Paints and Coatings:  Each color; most stringent of the following:

a. 40 CFR 59, Subpart D.

b. SCAQMD 1113 Rule.

c. CARB (SCM).

PART 3  EXECUTION

3.01 FIELD QUALITY CONTROL

A. Owner reserves the right to reject non-compliant products, whether installed or not, and require
their removal and replacement with compliant products at no extra cost to Owner.

B. Additional costs to restore indoor air quality due to installation of non-compliant products will be
borne by Contractor.

END OF SECTION



Town of East Greenwich  Swift Community Center Expansion
  November 6, 2024

StudioJAED Architects & Engineers
Project No. 24065

EXECUTION AND CLOSEOUT REQUIREMENTS
01 70 00 - 1

SECTION 01 70 00

EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.

B. Cutting and patching.

C. Cleaning and protection.

D. Closeout procedures, including Contractor's Correction Punch List, except payment procedures.

E. General requirements for maintenance service.

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

1.03 REFERENCE STANDARDS

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects:

1. Structural integrity of any element of Project.

2. Integrity of weather exposed or moisture resistant element.

3. Efficiency, maintenance, or safety of any operational element.

4. Visual qualities of sight exposed elements.

5. Work of Owner or separate Contractor.

1.05 PROJECT CONDITIONS

A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases.

PART 2  PRODUCTS

2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work. 
Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.

D. Take field measurements before confirming product orders or beginning fabrication, to minimize
waste due to over-ordering or misfabrication.
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E. Verify that utility services are available, of the correct characteristics, and in the correct
locations.

F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements
subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.

B. Seal cracks or openings of substrate prior to applying next material or substance.

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

3.03 GENERAL INSTALLATION REQUIREMENTS

A. Install products as specified in individual sections, in accordance with manufacturer's
instructions and recommendations, and so as to avoid waste due to necessity for replacement.

B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.

C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and
horizontal lines, unless otherwise indicated.

D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.

E. Make neat transitions between different surfaces, maintaining texture and appearance.  

3.04 CUTTING AND PATCHING

A. Whenever possible, execute the work by methods that avoid cutting or patching.

B. Perform whatever cutting and patching is necessary to:

1. Complete the work.

2. Fit products together to integrate with other work.

3. Provide openings for penetration of mechanical, electrical, and other services.

4. Match work that has been cut to adjacent work.

5. Repair areas adjacent to cuts to required condition.

6. Repair new work damaged by subsequent work.

7. Remove samples of installed work for testing when requested.

8. Remove and replace defective and non-complying work.

C. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

D. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

E. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

F. Restore work with new products in accordance with requirements of Contract Documents.

G. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

H. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids
with fire rated material in accordance with Section 07 84 00, to full thickness of the penetrated
element.

I. Patching:
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1. Finish patched surfaces to match finish that existed prior to patching.  On continuous
surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.

3. Repair patched surfaces that are damaged, lifted, discolored, or showing other
imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.05 PROGRESS CLEANING

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly
condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose
off-site; do not burn or bury.

3.06 PROTECTION OF INSTALLED WORK

A. Protect installed work from damage by construction operations.

B. Provide special protection where specified in individual specification sections.

C. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.

3.07 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.08 FINAL CLEANING

A. Use cleaning materials that are nonhazardous.

B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains
and foreign substances, polish transparent and glossy surfaces,  vacuum carpeted and soft
surfaces.

C. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or
nameplates on mechanical and electrical  equipment.

D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the
surface and material being cleaned.

E. Clean filters of operating equipment.

F. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, drainage
systems, and ______.

G. Clean site; sweep paved areas, rake clean landscaped surfaces.
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H. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;
dispose of in legal manner; do not burn or bury.

3.09 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.

B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for
completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

C. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.

D. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

3.10 MAINTENANCE

A. Provide service and maintenance of components indicated in specification sections.

B. Maintenance Period:  As indicated in specification sections or, if not indicated, not less than one
year from the Date of Substantial Completion or the length of the specified warranty, whichever
is longer.

C. Examine system components at a frequency consistent with reliable operation.  Clean, adjust,
and lubricate as required.

D. Include systematic examination, adjustment, and lubrication of components.  Repair or replace
parts whenever required.  Use parts produced by the manufacturer of the original component.

E. Maintenance service shall not be assigned or transferred to any agent or subcontractor without
prior written consent of the Owner.

END OF SECTION
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SECTION 01 74 19

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL

1.01 WASTE MANAGEMENT REQUIREMENTS

A. Owner requires that this project generate the least amount of trash and waste possible.

B. Employ processes that ensure the generation of as little waste as possible due to error, poor
planning, breakage, mishandling, contamination, or other factors.

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

D. Methods of trash/waste disposal that are not acceptable are:

1. Burning on the project site.

2. Burying on the project site.

3. Dumping or burying on other property, public or private.

4. Other illegal dumping or burying.

E. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory
requirements, including but not limited to Federal, state and local requirements, pertaining to
legal disposal of all construction and demolition waste materials.

1.02 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements:  Additional requirements for project meetings,
reports, submittal procedures, and project documentation.

B. Section 01 50 00 - Temporary Facilities and Controls:  Additional requirements related to
trash/waste collection and removal facilities and services.

C. Section 01 60 00 - Product Requirements:  Waste prevention requirements related to delivery,
storage, and handling.

D. Section 01 70 00 - Execution and Closeout Requirements:  Trash/waste prevention procedures
related to demolition, cutting and patching, installation, protection, and cleaning.

1.03 DEFINITIONS

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.

B. Construction and Demolition Waste:  Solid wastes typically including building materials,
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and
demolition operations.

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.

G. Recycle:  To remove a waste material from the project site to another site for remanufacture
into a new product for reuse by others.

H. Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for the purpose of using the altered form.  Recycling does not include
burning, incinerating, or thermally destroying waste.

I. Return:  To give back reusable items or unused products to vendors for credit.
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J. Reuse:  To reuse a construction waste material in some manner on the project site.

K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by
others.

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well
production run-off water.

M. Source Separation:  The act of keeping different types of waste materials separate beginning
from the first time they become waste.

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.

O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.

P. Waste:  Extra material or material that has reached the end of its useful life in its intended use. 
Waste includes salvageable, returnable, recyclable, and reusable material.

1.04 SUBMITTALS

PART 3  EXECUTION

2.01 WASTE MANAGEMENT PROCEDURES

A. See Section 01 30 00 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

B. See Section 01 50 00 for additional requirements related to trash/waste collection and removal
facilities and services.

C. See Section 01 60 00 for waste prevention requirements related to delivery, storage, and
handling.

D. See Section 01 70 00 for trash/waste prevention procedures related to demolition, cutting and
patching, installation, protection, and cleaning.

2.02 WASTE MANAGEMENT PLAN IMPLEMENTATION

A. Manager:  Designate an on-site person or persons responsible for instructing workers and
overseeing and documenting results of the Waste Management Plan.

B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each
subcontractor, Owner, and Architect.

C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling,
salvage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.

D. Meetings:  Discuss trash/waste management goals and issues at project meetings.

1. Prebid meeting.

2. Preconstruction meeting.

3. Regular job-site meetings.

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.

1. Provide containers as required.

2. Provide adequate space for pick-up and delivery and convenience to subcontractors.

3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to
avoid contamination of materials.

F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable
regulations.

G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products
in order to prevent contamination of materials and to maximize recyclability of identified
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materials.  Arrange for timely pickups from the site or deliveries to recycling facility in order to
prevent contamination of recyclable materials.

H. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for
reuse.

I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.

END OF SECTION
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SECTION 01 78 00

CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project record documents.

B. Operation and maintenance data.

C. Materials transparency manual.

D. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 00 72 00 - General Conditions and 00 73 00 - Supplementary Conditions:  Performance
bond and labor and material payment bonds, warranty, and correction of work.

B. Section 01 30 00 - Administrative Requirements:  Submittals procedures, shop drawings,
product data, and samples.

C. Section 01 70 00 - Execution and Closeout Requirements:  Contract closeout procedures.

D. Individual Product Sections:  Specific requirements for operation and maintenance data.

E. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to Architect with claim for final Application for
Payment.

B. Operation and Maintenance Data:

1. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit completed documents within ten days after acceptance.

2. Submit one copy of completed documents 15 days prior to final inspection.  This copy will
be reviewed and returned after final inspection, with Architect comments.  Revise content
of all document sets as required prior to final submission.

3. Submit two sets of revised final documents in final form within 10 days after final
inspection.

C. Materials Transparency Manual:

1. Compile and submit a digital and a printed version of information disclosing materials
content for interior finishes, furnishings (including workstations), built-in furniture.  Meet
IWBI (BS) requirements for format and content.

D. Warranties and Bonds:

1. For equipment or component parts of equipment put into service during construction with
Owner's permission, submit documents within 10 days after acceptance.

2. Make other submittals within 10 days after Date of Substantial Completion, prior to final
Application for Payment.

3. For items of Work for which acceptance is delayed beyond Date of Substantial
Completion, submit within 10 days after acceptance, listing the date of acceptance as the
beginning of the warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:

1. Drawings.

2. Specifications.
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3. Addenda.

4. Change Orders and other modifications to the Contract.

5. Reviewed shop drawings, product data, and samples.

6. Manufacturer's instruction for assembly, installation, and adjusting.

B. Ensure entries are complete and accurate, enabling future reference by Owner.

C. Store record documents separate from documents used for construction.

D. Record information concurrent with construction progress.

E. Specifications:  Legibly mark and record at each product section description of actual products
installed, including the following:

1. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction
including:

1. Field changes of dimension and detail.

2. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A. Product Data:  Mark each sheet to clearly identify specific products and component parts, and
data applicable to installation.  Delete inapplicable information.

B. Drawings:  Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams.  Do not use Project Record Documents as
maintenance drawings.

C. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions
for each procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. Where additional instructions are required, beyond the manufacturer's standard printed
instructions, have instructions prepared by personnel experienced in the operation and
maintenance of the specific products.

3.04 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS

A. Assemble operation and maintenance data into durable manuals for Owner's personnel use,
with data arranged in the same sequence as, and identified by, the specification sections.

B. Where systems involve more than one specification section, provide separate tabbed divider for
each system.

C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic
covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related
consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE
INSTRUCTIONS; identify title of Project; identify subject matter of contents.

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of
Architect, Consultants, Contractor and subcontractors, with names of responsible parties.

F. Tables of Contents:  List every item separated by a divider, using the same identification as on
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in
each volume, with the current volume clearly identified.

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents
on the divider tab; immediately following the divider tab include a description of product and
major component parts of equipment.

H. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper.
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I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to
size of text pages.

3.05 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers,
and manufacturers, within 10 days after completion of the applicable item of work.  Except for
items put into use with Owner's permission, leave date of beginning of time of warranty until
Date of Substantial completion is determined.

B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.

END OF SECTION
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SECTION 03 05 16

UNDERSLAB VAPOR BARRIER - STEGO

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sheet vapor barrier under concrete slabs on grade.

1.02 RELATED REQUIREMENTS

A. Section 03 10 00 - Concrete Forming and Accessories:  Forms and accessories for formwork.

B. Section 03 30 00 - Cast-in-Place Concrete:  Preparation of subgrade, granular fill, placement of
concrete.

1.03 REFERENCE STANDARDS

A. ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of Water
Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs; 2018a.

B. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with
Soil or Granular Fill under Concrete Slabs; 2017 (Reapproved 2023).

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit manufacturers' data on manufactured products.

C. Samples:  Submit samples of underslab vapor barrier to be used.

D. Manufacturer's Installation Instructions:  Indicate installation procedures and interface required
with adjacent construction.

PART 2  PRODUCTS

2.01 MATERIALS

A. Underslab Vapor Barrier:

1. Water Vapor Permeance:  Not more than 0.010 perms, maximum.

2. Thickness:  15 mils.

3. Product:

a. Stego Industries LLC; Stego Wrap Vapor Barrier (15-mil): 
www.stegoindustries.com/#sle.

b. Substitutions:  permitted.

B. Accessory Products:  Vapor barrier manufacturer's recommended tape, adhesive, mastic, etc.,
for sealing seams and penetrations in vapor barrier.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surface over which vapor barrier is to be installed is complete and ready before
proceeding with installation of vapor barrier.

3.02 INSTALLATION

A. Install vapor barrier in accordance with manufacturer's instructions and ASTM E1643.

B. Install vapor barrier under interior slabs on grade; lap sheet over footings and seal to foundation
walls.

C. Lap joints minimum 6 inches.

D. Seal joints, seams and penetrations watertight with manufacturer's recommended products and
follow manufacturer's written instructions.

E. No penetration of vapor barrier is allowed except for reinforcing steel and permanent utilities.
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F. Repair damaged vapor retarder before covering with other materials.

END OF SECTION
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SECTION 04 03 00

CONSERVATION TREATMENT FOR PERIOD MASONRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cleaning of existing masonry surfaces.

B. Replacement of existing masonry units.

C. Repair of damaged existing masonry.

D. Raking and repointing of existing mortar joints.

1.02 RELATED REQUIREMENTS

A. Section 01 35 91 - Period Treatment Procedures for general historic preservation project
requirements.

B. Section 04 20 00 - Unit Masonry.

1.03 ABBREVIATIONS AND ACRONYMS

A. NPS:  National Park Service, part of U.S. Department of the Interior.

B. TPS:  Technical Preservation Services, part of National Park Service.

1.04 DEFINITIONS

A. Aggregates:  Sand component of mortar.

B. Biocide:  Chemical treatment that inhibits, deters, or controls organic growth typically removed
by cleaning following biocide treatment.

C. Binder:  Component of mortar that binds aggregate particles into a cohesive material.

D. Dispersed Lime Crack Injection:  Repair method in which dispersed lime material is injected
using a needle or syringe into small cracks ranging in width from hairline to 1/8 inch.

E. Consolidant:  Chemical product to strengthen loose or deteriorated stone.

F. Dutchman:  Repair method to partially remove deteriorated portion of stone and replace with
salvaged or new stone.

G. In situ:  Masonry units and mortar remain in place and are restored without removal.

H. Lime Wash:  Protective surface treatment comprised of calcium hydroxide particles in
suspension in water, along with small amounts of calcium carbonate, silica particles, and other
minerals.

I. New Elements:  New, nonhistoric materials added to masonry structures to aid in resistance to
structural loads or water infiltration.

J. Patching:  Use of substitute repair materials to treat damaged or deteriorated masonry units in
situ.

K. Repointing:  Removal of existing mortar joints to specified depth and replacement with mortar
matching color, texture, and performance of original mortar, and with water vapor transmission,
bond, hardness, and flexibility compatible with original mortar, tested in accordance with ASTM
C1713.

L. Retooling:  Chisel is used to recreate surrounding stone texture finish.

M. Surface Treatment:  Application of traditional materials or contemporary chemical products to
surface of masonry to provide protection to the masonry and mortar or reduce water infiltration.

N. Wall System:  Masonry structures comprised of different materials but functioning holistically; 
restoration and cleaning processes should take into account effects on the adjacent materials
and the building as a whole.
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O. Saturated Surface Dry (SSD):  Condition of masonry after application of water to soak into the
capillary pores of the masonry, saturating an area of the masonry, reducing further suction, and
allowing surface water to evaporate, leaving the substrate damp but without a surface film of
water.

1.05 REFERENCE STANDARDS

A. ASTM C34 - Standard Specification for Structural Clay Loadbearing Wall Tile; 2023.

B. ASTM C67/C67M - Standard Test Methods for Sampling and Testing Brick and Structural Clay
Tile; 2023.

C. ASTM C141/C141M - Standard Specification for Hydrated Hydraulic Lime for Structural
Purposes; 2014.

D. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.

E. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

F. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.

G. ASTM C1713 - Standard Specification for Mortars for the Repair of Historic Masonry; 2023.

H. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

1.06 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week prior to commencing work of this section.

1. Require attendance of parties directly affecting work of this section.

1.07 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on cleaning compounds.

C. Repointing Schedule:  Detailed schedule of areas to be repointed, including assessment of the
problem areas and detailed description of repointing procedures. Include the following:

1. Description of existing general masonry failures that contribute to mortar losses and
scheduling for repairs prior to repointing.

2. Results of analysis of existing and repair mortar types and colors.

3. 'Before’ photos of areas to be repointed.

D. Manufacturer's Instructions:  For cleaning materials, indicate special procedures, conditions
requiring special attention.

E. Conservation treatment quality control plan.

F. Restorer's qualification statement.

G. Mortar testing agency qualification statement.

1.08 QUALITY ASSURANCE

A. Conservation Treatment Quality Control Plan:  Prior to commencing work of this section, receive
written approval of plan of proposed masonry restoration and cleaning work.  Include the
following:

1. Description protection of surrounding construction and landscaping.

2. Description of sequencing, work procedures, materials, and tools proposed for each
conservation treatment.

3. Description of selection methods for deconstruction of individual masonry units and tools
and methods for cleaning the masonry for reuse.

4. Description of removal of deteriorated mortar joint.

5. Description of matching of repair material and compatibility with historic materials.

6. Description of periodic and final cleaning of masonry surfaces.
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7. Description of masonry removal and matching procedures including, but not limited to,
equipment, approach, length of time the masonry will be out of the wall, mapping removal
locations, and location where masonry units will be repaired, on-site or off-site.

B. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.

C. Mortar Testing Agency Qualifications:  Independent firm specializing in performing analysis of
historic masonry mortar.

D. Restorer Qualifications:  Company specializing in period masonry restoration with minimum five
years of documented experience.

1. Use experienced masons who have demonstrated proficiency with tools on historic
structures.

1.09 MOCK-UPS

A. Restore and repoint existing masonry wall defined as follows and on drawings. Include mortar,
accessories, wall openings, and flashings.

1. Masonry Removal and Replacement:  Remove masonry and replace to match existing
dimensions and texture, unless indicated otherwise. Size shall represent typical conditions.

2. Application of Repair Materials:

a. Dutchman:  Provide dutchman repairs in two locations, include one that is only cut
and prepared for application.  Demonstrate qualities of stone insert and workmanship
and techniques in dutchman repairs. Do not proceed with other dutchman repairs until
repair has been approved by Architect.

1.10 DELIVERY, STORAGE, AND HANDLING

A. Deliver masonry neatly stacked and tied on pallets.  Store clear of ground with adequate
waterproof covering.

1.11 FIELD CONDITIONS

A. Cold and Hot Weather Requirements for Masonry Work:  Comply with requirements of TMS
402/602.

PART 2  PRODUCTS

2.01 CLEANING MATERIALS

A. Cleaning Agent:  Detergent type.

B. Cleaning Agent:  0.5 lb of sodium hydrosulfite mixture to one gallon of water.

C. Poultice Materials: Commercially available or custom-prepared materials that adhere to and
peel off paint or other coatings without damaging underlying masonry,

1. Manufacturers:

a. American Building Restoration Products, Inc; _____:  www.abrp.com/#sle.

b. Diedrich Technologies, Inc; ______:  www.diedrichtechnologies.com/#sle.

c. PROSOCO; ______:  www.prosoco.com/#sle.

2. Waterless Type:  Proprietary latex-based coating, direct-applied without on-site mixing.

3. Water-Based Type:  Proprietary, odorless, nonacidic blend of dry absorbent natural or
artificial clays and biodegradable detergents, mixed on-site with potable water.

2.02 MORTAR MATERIALS

A. Hydraulic Hydrated Lime:

1. Manufacturers:

a. Otterbeinusa; ______:  www.otterbeinusa.com/#sle.

b. Preservation Works, LTD; ______: www.preservationworks.us/#sle.

c. Saint Astier; _______:  www.stastier.com/#sle.

d. U.S. Heritage Group, Inc; ______:  usheritage.com/#sle.
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2. Comply with ASTM C141/C141M.

B. Hydrated Lime:  ASTM C207, Type S.

C. Portland Cement:  ASTM C150/C150M, Type I; color required to match approved color sample.

1. Not more than 0.60 percent alkali.

D. Water:  Clean and free of oils, acids, alkalies, salts, organic materials, or other substances that
are deleterious to mortar or metal it comes in contact with.

E. Sand:  ASTM C144.

F. Mortar Mixing:

1. General Requirements:

a. Do not use modern additives unless permitted in writing by Architect.

b. Match the historic mortar in color, texture, and tooling.

c. Match sand used in the historic mortar.

d. Provide mortar with greater vapor permeability and lower compressive strength than
the masonry units.

e. Provide mortar that has same vapor permeability and same or slightly lower
compressive strength than the historic mortar.

2. Mortar for Brick:

a. Use lime and sand mortars.

b. Do not use portland cement mortars.

2.03 MASONRY UNIT MATERIALS

A. Replacement Facing Brick:  Match existing historic brick color, shape, size, texture, and general
appearance.

1. Actual size:  to match existing.

2. Special shapes:  Molded units as required, unless standard units can be sawn to produce
equivalent effect.

3. Compressive strength:  ____________, measured in accordance with ASTM C67/C67M.

B. Replacement Clay Tile Units:

1. Structural Clay Loadbearing Wall Tile:  ASTM C34, Grade LBX; end-construction type;
plaster-base finish.

2. Color and texture:  to match existing.

3. Nominal size:  As indicated on drawings.

4. Special shapes:  Molded units as required by conditions indicated, unless standard units
can be sawn to produce equivalent effect.

2.04 BONDING ADHESIVES

A. General:  Products designed specifically for repairing and bonding masonry.

PART 3  EXECUTION

3.01 PERIOD TREATMENT, GENERAL

A. See Section 01 35 91 for special procedure requirements related to elements and features of
historical significance and value.

3.02 EXAMINATION

A. Verify that surfaces to be cleaned and restored are ready for work of this section.

3.03 EVALUATION AND ASSESSMENT

A. Begin masonry work after evaluation and analysis of areas to be repaired are completed
including, but not limited to, sampling and testing of the existing mortar to determine its
composition and qualities.

B. Do not start repairs until conditions causing masonry deterioration have been identified.
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3.04 PREPARATION

A. Protect other elements from damage that may result from restoration procedures.

B. Carefully remove and store identified items located in areas to be restored including, but not
limited to, fixtures, fittings, finish hardware, and accessories; reinstall upon completion of
restoration work.

C. Protect nonrestoration areas from restoration areas to prevent damage.

D. Cover existing landscaping within work areas with tarpaulins or similar covers during work
periods.

E. Separate adjacent occupied areas with dust proof and weatherproof partitions.

F. Protect roof membrane and flashings from damage with 1/2-inch plywood laid on roof surfaces
over entire work area and traffic route.

G. When using liquid cleaning methods, provide drainage devices to prevent runoff over adjacent
surfaces, unless those surfaces are impervious to damage from runoff.

H. Do not allow cleaning runoff to drain into sanitary or storm sewers.

3.05 INSTALLATION

A. Do not mix or apply materials when the ambient temperature or humidity are outside of range
recommended by their manufacturers.

B. Schedule conservation treatments to be carried out during appropriate environmental conditions
to avoid weather-related failures.

3.06 REPAIR

A. Masonry Unit Dutchman Installation:  Repair masonry units indicated on drawings.

1. Trim and square area of replacement.

2. Check prepared dutchman piece for proper fit.

3. Mix adhesive components as recommended by manufacturer.

4. Spread adhesive thinly on both faces.  Keep adhesive away from edges to avoid
squeezing out.

5. Press dutchman into place.

6. Remove excess adhesive at glue line.

3.07 MASONRY UNIT REPLACEMENT

A. Cut out damaged and deteriorated masonry to prevent damage to adjacent materials.

B. Support structure as necessary prior to cutting out units.

C. Cut away loose or unsound, adjoining masonry as directed.

D. Build in new units for new work as specified in other sections.

E. Mortar Mix:  Color and proportion to match existing.

F. Ensure that anchors are correctly located and built in.

G. Install built-in masonry work to match and align with existing, with joints and coursing true and
level, faces plumb and in line.  Build-in all openings, accessories, and fittings.

3.08 REPOINTING

A. Perform repointing prior to cleaning masonry surfaces.

B. Cut out loose or disintegrated mortar in joints to minimum 1/2-inch depth or until sound mortar is
reached.

C. Exercise appropriate caution to prevent damage to existing masonry.

D. When cutting is complete, remove dust and loose material with air jet.
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E. Premoisten joints and apply pointing mortar.  Pack tightly in maximum 1/4-inch layers.  Form a
smooth, compact concave joint to match existing.

F. Moist cure for 72 hours.

3.09 RESTORATION CLEANING

A. Preclean surfaces and remove large particles with wood scrapers or nonferrous wire brush.

B. Restoration Cleaners:

1. Apply restoration cleaner on masonry using brush or roller in accordance with
manufacturer's instructions.

2. Allow sufficient time, as recommended by manufacturer, for solution to remain on
masonry.

3.10 AGING

A. Rub in new masonry work to match adjacent historic work and the approved mock-up.

1. Use carbon black in small amounts, rubbing in well with burlap rags.

B. After each application, dust off surplus and wash down with low-pressure hose.  Allow surface
to dry before proceeding with succeeding applications.

C. Match mock-up approved by Architect.

3.11 CLEANING

A. Remove stains, efflorescence, or other excess resulting from the work of this section.  Do
without delay to avoid penetration and setting.

B. Remove excess mortar, smears, and droppings as work proceeds and upon completion.

C. Clean surrounding surfaces.

END OF SECTION
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SECTION 04 26 13

MASONRY VENEER

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clay facing brick.

B. Mortar and grout.

C. Reinforcement and anchorage.

D. Flashings.

E. Installation of lintels.

F. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 04 01 00 - Maintenance of Masonry.

B. Section 04 05 11 - Masonry Mortaring and Grouting.

C. Section 05 50 00 - Metal Fabrications:  Loose steel lintels.

D. Section 07 62 00 - Sheet Metal Flashing and Trim:  Through-wall masonry flashings.

E. Section 07 92 00 - Joint Sealants:  Sealing control and expansion joints.

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

B. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023.

C. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire;
2019.

D. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

E. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement;
2022.

F. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete; 2022.

G. ASTM C67/C67M - Standard Test Methods for Sampling and Testing Brick and Structural Clay
Tile; 2023.

H. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or
Shale); 2023.

I. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial Revision.

J. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.

K. BIA Technical Notes No. 28B - Brick Veneer/Steel Stud Walls; 2005.

L. BIA Technical Notes No. 46 - Maintenance of Brick Masonry; 2017.

M. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.
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1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, and mortar.

C. Samples:  Submit four samples of decorative block units to illustrate color, texture, and
extremes of color range.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of  products
specified in this section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.07 MOCK-UP

A. Construct a masonry wall as a mock-up panel sized 4 feet long by 4 feet high; include mortar
and accessories and structural backup in  mock-up.

B. Locate where directed.

C. Mock-up may remain as part of the Work.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

1.09 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of TMS 402/602 or applicable
building code, whichever is more stringent.

PART 2  PRODUCTS

2.01 UNIT MASONRY - GENERAL

2.02 BRICK UNITS

A. Manufacturers:

1. Glen-Gery Brick; Distributed by Consolidated Brick: www.consolidatedbrick.com.

2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Facing Brick:  ASTM C216, Type FBS Smooth, Grade SW.

1. Color and Texture:  Cushwa Brick; Rose Red Range 24 Modular.

2. Nominal Size:  As indicated on drawings.

3. Compressive Strength:  As indicated on drawings, measured in accordance with ASTM
C67/C67M.

2.03 MORTAR AND GROUT MATERIALS

A. Mortar and Grout: As specified in Section 04 05 11

2.04 REINFORCEMENT AND ANCHORAGE

A. Joint Reinforcement Type:  Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

B. Joint Reinforcement Standard:  ASTM A951/A951M.

1. Type: Truss or ladder.

2. Material:  ASTM A1064/A1064M steel wire, mill galvanized to ASTM A641/A641M, Class
3.

3. Size:  0.1483 inch side rods with 0.1483 inch cross rods; width as required to provide not
less than 5/8 inch of mortar coverage on each exposure.

4. Manufacturers:
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a. 3GEN Masonry Products; _____:  www.3genmp.com.

b. Blok-Lok Limited; _______:  www.blok-lok.com/#sle.

c. Hohmann & Barnard, Inc; HB 213 Veneer Anchor:  www.h-b.com/#sle.

d. WIRE-BOND; _______:  www.wirebond.com/#sle.

e. ______.

f. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Masonry Veneer Anchors: 2-piece anchors that permit differential movement between masonry
veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.

1. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup
through sheathing by two fasteners; provide design with legs that penetrate sheathing and
insulation to provide positive anchorage.

2. Wire ties: Manufacturer's standard shape, 0.1875 inch thick.

3. Vertical adjustment:  Not less than 3-1/2 inches.

2.05 FLASHINGS

A. Metal Flashing Materials:  Stainless Steel, as specified in Section 07 62 00.

B. Metal Flashing Materials:

1. Stainless Steel Flashing:  ASTM A666, Type 304, soft temper; 26 gauge, 0.0187 inch
thick; finish 2B to 2D.

C. Combination Non-Asphaltic Flashing Materials - Stainless Steel:

1. Stainless Steel Flashing - Self-adhering:  ASTM A240/A240M; 2 mil type 304 stainless
steel sheet with 8 mil of butyl adhesive and a removable release liner.

a. Manufacturers:

1) 3GEN Masonry Products; GENFLASH SS SA:  www.3genmp.com/#sle.

2) STS Coatings, Inc; _____:  www.stscoatings.com/#sle.

3) VaproShield, LLC; _____:  www.vaproshield.com/#sle.

4) York Manufacturing, Inc; York 304:  www.yorkmfg.com/#sle.

5) Substitutions:  See Section 01 60 00 - Product Requirements.

2. Stainless Steel/Polymer Fabric Drainage Plane Flashing - Self-Adhering:  ASTM
A240/A240M; 2 mil type 304 stainless steel sheet with 8 mil of butyl adhesive and a
removable release liner on one side and a sheet of non-woven drainage material bonded
to the other side.

a. Manufacturers:

1) York Manufacturing, Inc; _____:  www.yorkmfg.com/#sle.

2) Substitutions:  See Section 01 60 00 - Product Requirements.

D. Flashing Sealant/Adhesives:  Silicone, polyurethane, or silyl-terminated polyether/polyurethane,
or other type required or recommended by flashing manufacturer; type capable of adhering to
type of flashing used.

E. Termination Bars:  Stainless steel; compatible with membrane and adhesives.

1. Manufacturers:

a. 3GEN Masonry Products; _____:  www.3genmp.com/#sle.

b. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.

c. Mortar Net Solutions; Termination Bars:  www.mortarnet.com/#sle.

d. York Manufacturing, Inc; _____:  www.yorkmfg.com/#sle.

e. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Drip Edge:  Stainless steel; compatible with membrane and adhesives.

1. Manufacturers:

a. 3GEN Masonry Products; _____:  www.3genmp.com/#sle.

b. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.

c. Mortar Net Solutions; Metal Drip Edges:  www.mortarnet.com/#sle.
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d. York Manufacturing, Inc; _____:  www.yorkmfg.com/#sle.

e. Substitutions:  See Section 01 60 00 - Product Requirements.

G. Lap Sealants and Tapes: As recommended by flashing manufacturer; compatible with
membrane and adhesives.

2.06 ACCESSORIES

A. Preformed Control Joints:  Rubber material.  Provide with corner and tee accessories, fused
joints.

1. Manufacturers:

a. Blok-Lok Limited; _______:  www.blok-lok.com/#sle.

b. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.

c. WIRE-BOND; _______:  www.wirebond.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Joint Filler:  Closed cell polyvinyl chloride; oversized 50 percent to joint width; self expanding; in 
maximum lengths available.

1. Manufacturers:

a. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.

b. WIRE-BOND; _______:  www.wirebond.com/#sle.

c. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Weeps:

1. Type:  Preformed aluminum vents with sloping louvers.

2. Manufacturers:

a. Advanced Building Products, Inc; _______: 
www.advancedbuildingproducts.com/#sle.

b. Blok-Lok Limited; _______:  www.blok-lok.com/#sle.

c. CavClear, a Division of Archovations Inc; _______:  www.cavclear.com/#sle.

d. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.

e. Mortar Net Solutions; WeepVent:  www.mortarnet.com/#sle.

f. WIRE-BOND; _______:  www.wirebond.com/#sle.

g. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Cavity Vents:

1. Type:  Polyester mesh.

E. Drainage Fabric:  Polyester mesh bonded to a water and vapor-permeable fabric.

1. Manufacturers:

a. Advanced Building Products, Inc; Mortairvent: 
www.advancedbuildingproducts.com/#sle.

b. Mortar Net Solutions; DriPlane:  www.mortarnet.com/#sle.

c. York Manufacturing, Inc; Weep Armor Weep Vent Protection: 
www.yorkmfg.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents and
allow proper cavity drainage.

1. Mortar Diverter:  Panels installed at flashing locations.

a. Manufacturers:

1) 3GEN Masonry Products; Wall Defender:  www.3genmp.com/#sle.

2) Advanced Building Products, Inc; _______: 
www.advancedbuildingproducts.com/#sle.

3) CavClear, a Division of Archovations Inc; _______:  www.cavclear.com/#sle.

4) Mortar Net Solutions; MortarNet:  www.mortarnet.com/#sle.
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G. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

3.02 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.

C. Brick Units:

1. Bond:  Running.

2. Coursing:  Three units and three mortar joints to equal 8 inches.

3. Mortar Joints:  Concave.

3.03 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.

B. Remove excess mortar as work progresses.

3.04 WEEPS/CAVITY VENTS

A. Install weeps in veneer walls at 24 inches on center horizontally on top of through-wall flashing
above shelf angles and lintels and at bottom of walls.

B. Install cavity vents in veneer walls at 32 inches on center horizontally below shelf angles and
lintels and at top of walls.

3.05 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.

B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.

C. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended
by manufacturer to prevent mortar droppings from blocking weep/cavity vents.

3.06 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Install horizontal joint reinforcement 16 inches on center.

B. Place masonry joint reinforcement in first and second horizontal joints above and below
openings.  Extend minimum 16 inches each side of opening.

C. Place continuous joint reinforcement in first and second joint below top of walls.

D. Lap joint reinforcement ends minimum 6 inches.

E. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry
veneer at maximum 16 inches on center vertically and 24 inches on center horizontally.  Place
additional anchors at perimeter of openings and ends of panels, so maximum spacing of
anchors is 8 inches on center.

3.07 MASONRY FLASHINGS

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all
locations where downward flow of water will be interrupted.

B. Terminate flashing up 8 inches minimum on vertical surface of backing:

1. Install vertical leg of flashing over fluid-applied or self-adhered air/vapor barriers over
backing or per manufacturer92s directions.
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2. Terminate vertical leg of flashing into bed joint in masonry or reglet in concrete.

3. Anchor vertical leg of flashing into backing with a termination bar and sealant.

4. Apply cap bead of sealant on top edge of self-adhered flashing.

C. Install flashing in accordance with manufacturer's instructions and BIA Technical Notes No. 7.

D. Extend metal flashings through exterior face of masonry and terminate in an angled drip with
hemmed edge. Install joint sealer below drip edge to prevent moisture migration under flashing.

E. Support flexible flashings across gaps and openings.

F. Lap end joints of flashings at least 6 inches, minimum, and seal watertight with flashing
sealant/adhesive.

3.08 LINTELS

A. Install loose steel lintels over openings.

B. Maintain minimum 8 inch bearing on each side of opening.

3.09 CONTROL  AND EXPANSION  JOINTS

A. Do not continue horizontal joint reinforcement through control  or expansion  joints.

B. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in
accordance with manufacturer's instructions.

C. Form expansion joint as detailed on drawings.

3.10 TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.

B. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.

C. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

D. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

E. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

F. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch.

3.11 CUTTING AND FITTING

A. Cut and fit for pipes and conduit.  Coordinate with other sections of work to provide correct size,
shape, and location.

3.12 CLEANING

A. Clean soiled surfaces with cleaning solution.

END OF SECTION
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SECTION 06 10 00

ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Rough opening framing for doors, windows, and roof openings.

B. Roofing nailers.

C. Preservative treated wood materials.

D. Concealed wood blocking, nailers, and supports.

1.02 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

B. AWPA U1 - Use Category System:  User Specification for Treated Wood; 2024.

C. PS 20 - American Softwood Lumber Standard; 2021.

1.03 DELIVERY, STORAGE, AND HANDLING

A. General:  Cover wood products to protect against moisture. Support stacked products to
prevent deformation and to allow air circulation.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.

1. If no species is specified, provide species graded by the agency specified; if no grading
agency is specified, provide lumber graded by grading agency meeting the specified
requirements.

2. Grading Agency:  Grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee at www.alsc.org,  and who provides grading
service for the species and grade specified; provide lumber stamped with grade mark
unless otherwise indicated.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes:  Nominal sizes as indicated on drawings, S4S.

B. Moisture Content:  S-dry or MC19.

C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No. 2 or Standard Grade.

2. Boards:  Standard or No. 3.

2.03 ACCESSORIES

A. Fasteners and Anchors:

1. Metal and Finish:  Hot-dipped galvanized steel  complying with ASTM A153/A153M for
high humidity and preservative-treated wood locations, unfinished steel elsewhere.

2. Drywall Screws:  Bugle head, hardened steel, power driven type, length three times
thickness of sheathing.

2.04 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.  
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1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an
ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards. 

B. Preservative Treatment:

1. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category
UC3B, Commodity Specification A using waterborne preservative.

a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.

b. Treat lumber in contact with roofing, flashing, or waterproofing.

c. Treat lumber in contact with masonry or concrete.

d. Treat lumber less than 18 inches above grade.

PART 3  EXECUTION

3.01 INSTALLATION - GENERAL

A. Select material sizes to minimize waste. 

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.02 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

C. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

D. Provide the following specific nonstructural framing and blocking:

1. Cabinets and shelf supports.

2. Wall brackets.

3. Handrails.

4. Grab bars.

5. Towel and bath accessories.

6. Wall-mounted door stops.

7. Chalkboards and marker boards.

8. Wall paneling and trim.

9. Joints of rigid wall coverings that occur between studs.

3.03 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, and
roofing assembly installation.

3.04 CLEANING

A. Waste Disposal:  See Section 01 74 19 - Construction Waste Management and Disposal.

1. Comply with applicable regulations.

2. Do not burn scrap on project site.

3. Do not burn scraps that have been pressure treated.

4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation
facilities or “waste-to-energy” facilities.

B. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill.
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C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 06 20 00

FINISH CARPENTRY

PART 1  GENERAL

1.01 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 06 10 00 - Rough Carpentry:  Support framing, grounds, and concealed blocking.

C. Section 08 14 16 - Flush Wood Doors.

D. Section 08 52 00 - Wood Windows.

1.02 REFERENCE STANDARDS

A. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

B. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards; 2021, with Errata.

C. BHMA A156.9 - Cabinet Hardware; 2020.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with plumbing rough-in, electrical rough-in, and installation of associated
and adjacent components.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:

1. Provide manufacturer's product data, storage and handling instructions for
factory-fabricated units.

C. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details, and
accessories.

1. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect from moisture damage.

PART 2  PRODUCTS

2.01 FINISH CARPENTRY ITEMS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

B. Surface Burning Characteristics:  Provide materials having fire and smoke properties as
required by applicable code.

C. Exterior Woodwork Items:

1. Simulated wood trim..

D. Interior Woodwork Items:

1. Moldings, Bases, Casings, and Miscellaneous Trim:  Clear white pine; prepare for paint
finish.

2. Loose Shelving:  Birch plywood; prepare for paint finish.
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2.02 ACCESSORIES

A. Adhesive:  Type recommended by fabricator to suit application.

B. Lumber for Shimming, Blocking, and _____:  Softwood lumber of _____ species.

C. Cellular PVC Trim and Moldings:  Extruded, expanded PVC; UV-resistant, heat-stabilized, and
rigid material; for exterior use only.

1. Profiles:  As indicated on drawings.

2. Manufacturers:

a. AZEK Building Products, Inc; PVC Trim:  www.azek.com/#sle.

2.03 HARDWARE

A. Hardware:  Comply with BHMA A156.9.

2.04 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.

B. When necessary to cut and fit on site, provide materials with ample allowance for cutting. 
Provide trim for scribing and site cutting.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install custom fabrications in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS) requirements for grade indicated.

B. Set and secure materials and components in place, plumb and level.

C. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use
additional overlay trim to conceal larger gaps.

END OF SECTION



 

SECTION 06 65 00 – Simulated Wood Trim 
 

Plastic Simulated Wood Trim 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 
 

A. Cellular PVC trim boards for: 
1. Frieze boards 
2. Pediment 

 

1.2 RELATED SECTIONS 
 

A. Section 06 20 00 – Finish Carpentry 
 

1.3 REFERENCES 
 

A. ASTM D792 - Density and Specific Gravity of Plastics by Displacement. 
 

B. ASTM D570 - Water Absorption of Plastics. 
 

C. ASTM D638 - Tensile Properties of Plastics. 
 

D. ASTM D1761 - Mechanical Fasteners in Wood. 
 

E. ASTM D5420 - Standard Test Method for Impact Resistance of Flat, Rigid Plastic Specimen by 
means of a Striker Impacted by a Falling Weight. 

 
F. ASTM D256 - Determining the Pendulum Impact Resistance of Plastics. 

 

G. ASTM D696 - Coefficient of Linear Thermal Expansion of Plastics Between -30°C and 30°C with a 
Vitreous Silica Dilatometer. 

 
H. ASTM D635 - Rate of Burning and/or Extent and Time of Burning of Plastics in a Horizontal Position. 

 

I. ASTM E84 - Surface Burning Characteristics of Building Materials. 
 

J. ASTM D648 - Deflection Temperature of Plastics Under Flexural Load in the Edgewise Position. 
 
 

1.4 SUBMITTALS 
 

A. General: Submit under provisions of Section 01 30 00 – Administrative Requirements. 
 

B. Product Data: Manufacture’s data sheets on each product to be used, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Installation instructions and methods. 
4. Code compliance reports. 

 

C. Samples: For each product specified, two samples, minimum size 6 inches long, representing 
actual product, color, finish. 

 
 

1.5 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications: Manufacturer with a minimum of 15 years producing PVC trim products. 



 

 
B. Installer Qualifications: Installer with a minimum of 3 years experience with the installation of 

PVC trim products. 
 

C. Regulatory Requirements: Check with Local Building Code for installation requirements. 
 

D. Allowable Tolerances: 
 

1. Variation in component length: -0.00 / +1.00” 
2. Variation in component width: ± 1/16” 
3. Variation in component thickness: ± 1/16” 
4. Variation in component edge cut: ± 2° 
5. Variation in Density -0% + 10% 

 
E. Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and application 

workmanship. 
1. Finish areas designed by Architect. 
2. Do not proceed with remaining work until workmanship, color, and sheen are approved by 

architect. 
3. Refinish mock-up area as required to produce acceptable work. 
4. Accepted mock-ups shall be comparison standard for remaining work. 

 
 

1.6 DELIVERY, STORAGE AND HANDLING 
 

A. Trim materials should be stored on a flat and level surface on a full shipping pallet. Handle 
materials to prevent damage to product edges and corners. 

 
B. Store materials under a protective covering to prevent jobsite dirt and residue from collecting on the 

boards. 
 

1.7 WARRANTY 
 

A. Provide manufacturer’s Limited Lifetime warranty against defects in manufacturing that cause the 
products to rot, corrode, delaminate, or excessively swell from moisture. 

 

PART II PRODUCTS 

 

2.1 MANUFACTURES 
 

A. Acceptable products: AZEK® Trimboards manufactured by The AZEK® Company, which is located 
at: 888 N Keyser Ave Scranton, PA 18508 

 
B. Substitutions: Not permitted 

 

C. Requests for substitutions will be considered in accordance with provisions of Section 01 60 00 
– Product Requirements 

 
2.2 MATERIALS 

 

A. PVC: Free foam cellular PVC material with a small cell microstructure and density of .55 grams/cm³. 
 

• Material shall have a minimum physical and performance properties specified in the following 
Section C. 

 
C. Performance and physical characteristic requirements: 
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2.3 SIMULATED WOOD TRIM 

 
A. PVC Trimboard: AZEK® Trimboard with Sealed Edge, designed with a natural appearance to 

compliment fiber cement and natural cedar. 
1. Size: 

a. Nominal Width: 
1) 2 inches 
2) 4 inches 
3) 5 inches 
4) 6 inches 
5) 8 inches 
6) 10 inches 
7) 12 inches 
8) 16 inches 

b. Nominal Thickness: 
1) 5/8 inch (5/8 inch actual size) 

c. Length: 
1) 12 feet 
2) 18 feet 

2. Finish: 
a. Traditional/Smooth finish 

 
B. Mouldings: AZEK® Mouldings designed to complement exterior trim. 

1. Refer to drawings for model numbers. 
 

 

2.4 ACCESSORY PROTDUCTS 
 

A. Fasteners: 
 

1. AZEK® Cortex for Trim 
2. Use fasteners design for wood trim and wood siding (thinner shank, blunt point, full round 

head) with AZEK®. 
3. Use a highly durable fastener such as stainless steel or hot-dipped galvanized. 
4. Staples, small brads and wire nails must not be used as fastening members. 
5. The fasteners should be long enough to penetrate the solid wood substrate a minimum of 1 

½”. 
6. Standard nail guns work well with AZEK® trim products. 
7. Use 2 fasteners per every framing member for trimboard applications. Trimboards 12” or 

wider, as well as sheets, will require additional fasteners. 
8. Fasteners must be installed no more than 2” from the end of each board. 
9. AZEK® should be fastened into a flat, solid substrate. Fastening AZEK® into hollow or 

uneven areas must be avoided. 
10. Pre-drilling is typically not required unless a large fastener is used or product is installed in 

low temperatures. 
11. 3/8” and ½” sheet product is not intended to be ripped into trim pieces. These profiles must 

be glued to a substrate and mechanically fastened. 



 

B. Adhesives: 
 

1. Glue all AZEK® to AZEK® joints such as window surrounds, long fascia runs, etc. with 
AZEK® Adhesive, a cellular pvc cement, to prevent joint separation. 

2. The glue joint should be secured with a fastener and/or fastened on each side of the joint to 
allow adequate bonding time. 

3. AZEK® Adhesive has a working time of 10 minutes and will be fully cured in 24 hours. 
4. If standard pvc cements are used, keep in mind these products typically cure quickly which 

will result in limited working time and may reduce adhesive strength. 
5. Surfaces to be glued should be smooth, clean and in complete contact with each other. 
6. To bond AZEK® to other substrates, various adhesives may be used. Consult adhesive 

manufacturer to determine suitability. 
 

C. Sealants: 
 

1. Use urethane, polyurethane or acrylic based sealants without silicone. 

 
 

2.5 FINISHES 
 

A. AZEK products do not require paint for protection but may be painted to achieve a custom color. 
 

B. Preparation: 
1. No special surface preparations are required prior to painting - sanding is not necessary for 

paint adhesion. 
2. Surface must be clean and dry. 
3. Use a 100% acrylic latex paint with a Light Reflective Value (LRV) of 55 or higher. 
4. Follow the paint manufacturer’s recommendations to apply. 

 
 

PART III EXECUTION 

 

3.01 INSTALLATION 
 

A. Manufacturer instructions: 
1. Comply with manufacturer’s product catalog installation instructions and product 

technical bulletin instructions. 
 

B. Cutting: 
1. AZEK® products can be cut using the same tools used to cut lumber. 
2. Carbide tipped blades designed to cut wood work well. Avoid fine tooth metal 

cutting blades. 
3. Rough edges from cutting may be caused by excessive friction, poor board support, 

or worn or improper tooling. 
 

C. Cutting: 
1. AZEK® products can be drilled using the same tools used to drill lumber. 
2. Drilling AZEK® products is similar to drilling a hardwood. Care should be taken to 

avoid frictional heat build-up. 
3. Use standard woodworking drills. Do not use drills made for normal rigid pvc. 
4. Periodic removal of AZEK® shavings from the drill hole may be necessary. 

 
D. Milling: 

1. AZEK® products can be milled using standard milling machines used to mill lumber. 
2. Relief Angle 20° to 30° 
3. Cutting speed to be optimized with the number of knives and feed rate. 

 
E. Routing: 



 

1. AZEK® products can be routed using standard router bits and the same tools used 
to rout lumber. 

2. Carbide tipped router bits are recommended. 
 

F. Edge Finishing: 
1. Edges can be finished by sanding, grinding or filing with traditional woodworking 

tools. 
 

G. Nail Location: 
1. Use 2 fasteners per every framing member for trimboard applications. 
2. Trimboards over 12” or wider, as well as sheets, will require additional fasteners. 
3. Fasteners must be installed no more than 2” from the end of each board. 

 
H. Thermal Expansion and Contraction: 

1. AZEK® products expand and contract with changes in temperature. 
2. Properly fastening AZEK® material along its entire length will minimize expansion 

and contraction. 
3. When properly fastened, allow 1/8” per 18 foot of AZEK® product for expansion and 

contraction. 
4. Joints between pieces of AZEK® should be glued to eliminate joint separation. 

When gaps are glued on a long run of AZEK®, allow expansion and contraction at 
ends of the run. 
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THERMAL INSULATION
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SECTION 07 21 00

THERMAL INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Board insulation at cavity wall construction, perimeter foundation wall, and exterior wall behind
________ wall finish.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Installation requirements for board insulation over steep
slope roof sheathing or roof structure.

1.03 REFERENCE STANDARDS

A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2023.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023c.

C. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Wall Assemblies Containing Combustible Components; 2023.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance criteria, and product
limitations.

C. ABAA Field Quality Control Submittals:  Submit third-party reports of testing and inspection
required by ABAA QAP.

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

E. Manufacturer's Installation Instructions:  Include information on special environmental conditions
required for installation and installation techniques.

F. ABAA Manufacturer Qualification:  Submit documentation of current evaluation of proposed
manufacturer and materials.

G. ABAA Installer Qualification:  Submit documentation of current contractor accreditation and
current installer certification.  Keep copies of contractor accreditation and installer certification
on project site during and after installation.  Present on-site documentation upon request.

1.05 QUALITY ASSURANCE

A. Air Barrier Association of America (ABAA) Quality Assurance Program (QAP);
www.airbarrier.org/#sle:

1. Installer Qualification:  Use accredited contractors, certified installers, evaluated materials,
and third-party field quality control audit.

2. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer regularly
engaged in air barrier material manufacture.  Use secondary materials approved in writing
by primary material manufacturer.

1.06 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Insulation at Perimeter of Foundation:  Extruded polystyrene (XPS) board.

B. Insulation Inside Masonry Cavity Walls:  Expanded polystyrene (EPS) board.
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2.02 FOAM BOARD INSULATION MATERIALS

A. Expanded Polystyrene (EPS) Board Insulation:  Comply with ASTM C578.

1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.

2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.

B. Extruded Polystyrene (XPS) Board Insulation:  Comply with ASTM C578 with either natural skin
or cut cell surfaces.

1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.

2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.

3. Type and Thermal Resistance, R-value:  Type IV, 5.0 (0.88), minimum, per 1 inch
thickness at 75 degrees F mean temperature.

C. Extruded Polystyrene (XPS) Cavity Wall Insulation Board:  Comply with ASTM C578, and
manufactured using carbon black technology.

1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.

2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.

3. Type and Thermal Resistance, R-value:  Type IV, 5.6 (0.98), minimum, per 1 inch
thickness at 75 degrees F mean temperature.

4. Complies with fire resistance requirements indicated on drawings as part of an exterior
non-load-bearing exterior wall assembly when tested in accordance with NFPA 285.

5. Board Size:  15-3/4 inch by 96 inch.

6. Board Thickness:  1-3/4 inch.

7. Board Edges:  Square.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates are
ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Install boards horizontally on foundation perimeter.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 BOARD INSTALLATION AT CAVITY WALLS

A. Install boards to fit snugly between wall ties.

B. Install boards horizontally on walls.

C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Coordination of Air Barrier Association of America (ABAA) Tests and Inspections:

1. Provide testing and inspection required by ABAA Quality Assurance Program (QAP).

2. Allow access to air barrier work areas and staging.

3. Do not cover air barrier work until tested, inspected, and accepted.

3.05 PROTECTION

A. Do not permit installed insulation to be damaged prior to its concealment.

END OF SECTION
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SECTION 07 53 23

EPDM THERMOSET SINGLE-PLY ROOFING - CARLISLE

PART 2  PRODUCTS

1.01 ROOFING APPLICATIONS

A. EPDM Membrane Roofing:  One ply membrane, ballasted, over insulation.

B. Roofing Assembly Performance Requirements and Design Criteria:

1.02 ROOFING MEMBRANE AND ASSOCIATED MATERIALS

A. Membrane:

B. Seaming Materials:  As recommended by membrane manufacturer.

C. Flexible Flashing Material:  Same material as membrane.

D. Base Flashing:  Provide waterproof, fully adhered base flashing system at all penetrations,
plane transitions, and terminations.

1.03 INSULATION

1.04 BALLAST MATERIALS

1.05 ACCESSORIES

A. Prefabricated Flashing Accessories:

1. Corners and Seams:  Same material as membrane, in manufacturer's standard
thicknesses.

2. Penetrations:  Same material as membrane, with manufacturer's standard cut-outs, rigid
inserts, clamping rings, and flanges.

3. Sealant Pockets:  Same material as membrane, with manufacturer's standard
accessories, in manufacturer's standard configuration.

4. Carlisle SynTec Systems; Sure-Seal Pressure-Sensitive Reinforced Universal Securement
Strip (RUSS):

B. Surface Conditioner for Adhesives:  Compatible with membrane and adhesives.

C. Sealants:  As recommended by membrane manufacturer.

D. Cleaner:  Manufacturer's standard, clear, solvent-based cleaner.

E. Edgings and Terminations:  Manufacturer's standard edge and termination accessories.

END OF SECTION
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SECTION 07 53 23

ETHYLENE PROPYLENE DIENE MONOMER MEMBRANE ROOFING - JOHNS MANVILLE

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Vapor retarder.

B. Roof insulation.

C. Cover boards.

1.02 RELATED REQUIREMENTS

A. Section 05 31 00 - Steel Decking:  Placement of acoustical insulation for deck flutes.

1.03 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2023a.

C. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane; 2015, with Editorial Revision (2022).

D. FM 4470 - Examination Standard for Single-Ply, Polymer-Modified Bitumen Sheet, Built-Up
Roof (BUR) and Liquid Applied Roof Assemblies for Use in Class 1 and Noncombustible Roof
Deck Construction; 2022.

E. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene preinstallation meeting one week before starting work of this
section; require attendance by affected installers; review preparation, installation procedures,
coordination, and scheduling necessary for related work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data indicating membrane materials, flashing materials, insulation, vapor
retarder, surfacing, and fasteners.

C. Shop Drawings:  Provide roofing system plans, elevations, sections, details, and attachment
details to other work, including:

1. Base flashings, cants, and membrane terminations.

2. Tapered insulation, including slopes.

3. Crickets, saddles, and tapered edge strips, including slopes.

4. Insulation fastening patterns.

D. Samples:  Provide for each product specified.

E. Manufacturer's qualification statement.

F. Installer's Qualification Statement:  Confirmation installer approved, authorized, or licensed by
manufacturer to properly install roofing system.

G. Maintenance Data:  Latest published documents.

H. Guarantees:  Provide manufacturer's current guarantee specimen for the following:

1. Roofing subcontractor to provide copy of final System Assembly Letter issued by Johns
Manville Roofing Systems, indicating products and system installed eligible to receive
specified manufacturer's guarantee when installed by certified Johns Manville contractor,
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in accordance with manufacturer's application requirements, and inspected and approved
by Johns Manville technical representative.

2. Prior to roofing system installation, roofing subcontractor to provide copy of Guarantee
Application Confirmation document issued by John Manville Roofing Systems, indicating
project has been reviewed for eligibility to receive specified guarantee and registered.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of this section with minimum
three years documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and
labels intact, product brand name, type, date of manufacture, and directions for storage.

C. Store materials in weather-protected environment; do not place directly on ground, and protect
from moisture.

D. Ensure materials' storage and staging does not exceed static and dynamic loadbearing roof
decking capacities.

E. Store liquid materials in original, undamaged containers, in clean, dry, protected location, and
within temperature range required by roofing system manufacturer.

F. Protect roof insulation materials from physical damage and deterioration by sunlight, moisture,
soiling, and other sources. Comply with insulation manufacturer's written instructions for
handling, storing, and protection during installation.

G. Protect foam insulation from direct exposure to sunlight.

1.08 FIELD CONDITIONS

A. Do not apply roofing membrane during unsuitable weather.

B. Do not apply roofing membrane when ambient temperature below 40 degrees F or above ___
degrees F.

C. Do not apply roofing membrane to damp or frozen deck surface or when precipitation expected
or occurring.

D. Protect materials vulnerable to water or sun damage during day that work occurs.

E. Schedule applications so no partially completed roof sections left exposed at end of workday.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Provide manufacturer's system guarantee equal to Johns Manville's Peak Advantage No Dollar
Limit Roofing System Guarantee:

1. Single-source special guarantee includes roofing membrane, accessories, basic flashing,
and other approved single-source components of roofing system marketed by
manufacturer, including roof insulation.

2. Warranty Period:  20 years from Date of Substantial Completion.

C. Installer's Warranty:  Submit roofing Installer's Warranty, including components of roofing
system for a guarantee period of two years from Date of Substantial Completion.
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PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design: Johns Manville - Commercial Roofing Systems; _____:  www.jm.com/#sle.

B. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Source Limitations:  Furnish products produced by single manufacturer and obtained from
single supplier.

2.02 PERFORMANCE CRITERIA

A. General:  Install watertight roofing membrane system, resist specified wind uplift pressures,
thermally induced movement, and exposure to weather without failure.

B. Material Compatibility:  Ensure roofing materials compatible with one another under conditions
of service and application required, as demonstrated by roofing system manufacturer based on
testing and field experience.

C. Wind Uplift Performance:  Roofing system to meet intent of systems successfully tested by
qualified testing and inspecting agency to resist wind uplift pressure calculated in accordance
with ASCE 7.

2.03 EPDM MEMBRANES

A. EPDM Membrane Materials:

1. Nonreinforced uniform, flexible sheet made from Ethylene Propylene Diene Monomer,
ASTM D4637/D4637M, Type I.

2. Thickness:  60 mils, 0.060 inch.

3. Exposed Face Color:  Black.

4. Factory Inseam Tape:  4 inches wide minimum, butyl splice tape with release film.

5. Product:   JM EPDM NR.

6. Substitutions:  See Section 01 60 00 - Product Requirements.

2.04 VAPOR RETARDER

A. Self-Adhered SBS Vapor Barrier:

1. Tri-laminate, woven polyethylene, nonslip UV-protected top surface, suitable for application
method specified:

a. Product:  JM Vapor Barrier SAR.

2.05 ROOF INSULATION

A. Standard:

B. Tapered Insulation:

1. Factory-tapered insulation boards fabricated to slope of .25 inch per 12 inches, 1:48,
unless indicated otherwise.

a. Polyisocyanurate Board Insulation, Tapered:

1) In accordance with ASTM C1289, Type II, Class 1, Grade 2 (20 psi).

2) Products:  JM Tapered ENRGY 3.

C. Insulation Accessories:

1. General:  Roof insulation accessories recommended by insulation manufacturer for
intended use and compatible with membrane roofing.

a. Provide saddles, crickets, tapered edge strips, and other insulation shapes where
indicated for sloping to drain. Fabricate to slopes indicated.

1) Products:  JM Tapered Fesco Edge Strip.

b. Fasteners:  Factory-coated steel fasteners with metal or plastic plates designed for
fastening roof insulation to substrate and furnished by roofing system manufacturer.
Comply with corrosion-resistant provisions in FM 4470.
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1) Products:  JM UltraFast Fasteners and UltraFast Plates.

c. Urethane Adhesive:  Manufacturer's two-component polyurethane adhesive
formulated to adhere insulation to substrate.

1) Products:  JM Two-Part Urethane Insulation Adhesive (UIA).

d. Wood Nailer Strips:  See Section 06 10 53.

2.06 COVER BOARDS

A. Polyisocyanurate Boards:  Faced with high compressive strength polyisocyanurate insulation,
complying with ASTM C1289.

1. Classifications:

a. Type II - Bonded in-line to inorganic coated glass facer.

1) Class 2 - Faced with inorganic coated glass facers on both major surfaces of
closed cell polyisocyanurate foam core. This product used at maximum
thickness of 1/2 inch (12.7 mm).

(a) Compressive Strength:  Grade 3, 25 psi, minimum.

2) Board Size:  48 by 96 inches.

3) Board Thickness:  1/2 inch.

4) Thermal Resistance at 1/2 inch Thick, R-Value (RSI-Value):  2.9.

5) Products:  JM SeparatoR CGF.

2.07 EDGE METAL COMPONENTS

A. Expansion Joints:  Provide factory-fabricated, weatherproof exterior covers for expansion joint
openings consisting of flexible rubber membrane, supported by closed-cell foam to form flexible
bellows, with two metal flanges, adhesively and mechanically combined to bellows via
bifurcation process. Provide product both manufactured and marketed by single-source
membrane supplier, included in No Dollar Limit Guarantee.

1. Products:  JM Expand-O-Flash.

B. Coping System:  Manufacturer's factory-fabricated coping consisting of base piece and snap-on
cap. Provide product both manufactured and marketed by single-source membrane supplier,
included in No Dollar Limit Guarantee.

1. Products:  JM Presto-Lock Coping.

C. Metal or Membrane Flashing:  Specially designed and manufactured flashing for sealing and
waterproofing.

1. Products:  JM EPDM Metal/Membrane Flashing.

2.08 AUXILIARY ROOFING MATERIALS

A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use
and compatible with membrane roofing:

1. Liquid-type auxiliary materials meet VOC limits of authorities having jurisdiction.

B. Sheet Flashing:  Internally reinforced or scrim reinforced.

1. Product:  JM EPDM Peel & Stick Flashing.

C. Primer Material:  Synthetic-rubber polymer.

1. Products:  JM EPDM Tape Primer Plus.

D. Liquid-Applied Flashing:  Single-ply liquid and fabric-reinforced flashing system created with
fleece polyester scrim and two-component, polyurethane-based, liquid-applied flashing material,
consisting of liquid resin.

1. Products:  JM SP Liquid Flashing Resin and JM SP Liquid Flashing Scrim curing agent.

E. Seaming Material:  Butyl splice tape with release film.

1. Product:  3 inches wide, minimum, EPDM Seam Tape Plus butyl splice tape.
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F. Sealing Strip:  6 inches wide, 45 mil, 0.045 inch thick minimum, cured EPDM with
factory-laminated, self-adhering seam tape.

1. Product:  JM EPDM Peel & Stick Sealing Strip.

G. Bonding Adhesive:  Solvent-based bonding adhesive for membrane. Serviceable Installation
Ambient Air Temperature:  25 degrees F and rising.

1. Products:  JM All Season Sprayable Bonding Adhesive.

H. Flashing Adhesive:  Solvent-based bonding adhesive for base flashings. Serviceable Installation
Ambient Air Temperature:  25 degrees F and rising.

1. Products:  JM Membrane Bonding Adhesive (TPO and EPDM).

I. Slip Sheet:  Manufacturer recommended slip sheet of type required for application.

J. Protection Mat:  Nominal 7 oz/yd^2 needle-punched, UV-resistant polypropylene fabric.

1. Product:  JM EPDM Protective Stone Mat.

K. Metal Termination Bars:  Standard predrilled stainless steel or aluminum bars with anchors.

1. Product:  JM Termination Systems.

L. Membrane Battens:  Manufacturer recommended polymer or aluminum-zinc-alloy coated,
prepunched steel sheet.

M. Fasteners:  Factory-coated steel fasteners and metal plates meeting corrosion-resistance
provisions in FM 4470, designed for fastening membrane to substrate and acceptable to
membrane roofing system manufacturer.

1. Products:  JM Purlin Fasteners.

N. Miscellaneous Accessories:  Provide accessories to meet roofing manufacturer's warranty
requirements.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify surfaces and site conditions ready to receive work.

B. Verify deck supported and secure.

C. Verify deck clean and smooth, flat, free of depressions, waves, or projections, sloped according
to drawings and correct installation of roof system.

D. Verify deck surfaces dry and free of snow or ice.

E. Metal Deck

1. Verify surface plane flatness and fastening of steel roof deck in accordance with
manufacturer's instructions; see Section 05 31 00.

2. Verify decking visibly dry and free of moisture.

3. Verify decking is smooth, free of visible cracks, holes, or sharp changes in surface
elevation.

4. When applicable, perform pull test with specific deck fasteners being used on project to
confirm fasteners meet resistance requirements for particular system being installed.

3.02 PREPARATION

A. General

1. Clean and remove from substrate sharp projections, dust, debris, moisture, and other
substances detrimental to roofing installation, in accordance with roofing system
manufacturer's written instructions.

2. Prevent materials from entering and clogging roof drains and conductors and from spilling
or migrating onto other adjacent surfaces.
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3. If applicable, prime surface of deck with primer at rate recommended by roofing
manufacturer and allow primer to dry.

4. Proceed with installation steps only after correcting unsatisfactory conditions.

3.03 INSTALLATION - MEMBRANE

A. Roll out membrane, free from wrinkles or tears. Place sheet into place without stretching.

B. Shingle joints on sloped substrate in direction of drainage.

C. Coordinate roofing system installation to ensure insulation and other roofing membrane
components not permanently exposed are not subjected to precipitation or left uncovered at end
of each work day, or if rain imminent:

D. Adhered Roofing Membrane Installation:

1. Install roofing membrane over area to receive roofing in accordance with membrane
roofing system manufacturer's written instructions.

2. Unroll roofing membrane and allow to relax before installing.

3. Align roofing membrane, stagger end laps, and maintain uniform side and end laps of
minimum dimensions required by manufacturer.

4. Bonding Adhesive:  Apply solvent-based bonding adhesive to substrate and underside of
roofing membrane at rate required by manufacturer and allow to partially dry before
installing roofing membrane. Do not apply bonding adhesive to splice area of roofing
membrane.

5. Mechanically fasten roofing membrane securely at terminations, penetrations, and
perimeter of roofing.

6. Apply roofing membrane with side laps shingled along slope of roof deck where possible.

7. Field-Fabricated Seam Installation:  Clean and prime both faces of splice areas, apply
splice tape and firmly roll side and end laps of overlapping roofing membrane according to
manufacturer's written instructions to ensure watertight seam installation. Apply lap sealant
and seal exposed edges of roofing membrane terminations.

8. Tape-to-Tape Installation:  Align membrane for appropriate overlap, remove release liners
and firmly roll side and end laps of overlapping roofing membranes according to
manufacturer's written instructions to ensure watertight seam installation.

9. Tape-to-Standard Sheet Installation:  Align membrane for appropriate overlap, clean and
prime nontaped face of splice area, remove release liners and firmly roll side and end laps
of overlapping roofing membranes according to manufacturer's written instructions to
ensure watertight seam installation.

E. Around roof penetrations, seal flanges and flashings with flexible flashing.

F. Coordinate installation of roof drains and sumps and related flashings.

3.04 INSTALLATION - VAPOR RETARDER AND INSULATION, UNDER MEMBRANE

A. Cover Boards:  Mechanically fasten cover boards in accordance with roofing manufacturer's
instructions _____.

B. Lay subsequent layers of insulation with joints staggered minimum 6 inches from joints of
preceding layer.

C. On metal deck, place boards parallel to flutes with insulation board edges bearing on deck
flutes.

D. Lay boards with edges in moderate contact without forcing. Cut insulation to fit neatly to
perimeter blocking and around penetrations through roof.

E. Apply only enough insulation to cover membrane within one work day.

3.05 INSTALLATION - INSULATION

A. Standard Installation:
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1. Coordinate installation of roof system components so insulation and cover board not
exposed to precipitation or left exposed at end of each work day.

2. Place insulation boards over roofing membrane; butt edges in close contact; place channel
cut face down; bevel insulation to allow snug fit at cant strips; cut neatly around protrusions
through roof.

3. Install tapered insulation under area of roofing to conform to slopes indicated.

4. Install insulation boards with long joints in continuous straight line. Stagger joints between
rows, abutting edges. Fill gaps exceeding .25 inch with like materials.

5. Install two or more layers with joints of each succeeding layer staggered minimum of 6
inches from joints of previous layer.

B. Adhered Installation:

1. Install each layer in two-part urethane adhesive according to roofing system
manufacturer's instruction.

2. Install each layer to resist uplift pressure at corners, perimeter, and entire roof field.

3.06 INSTALLATION - COVER BOARDS

A. Mechanically Fastened Cover Board System Installation, Preliminary:

1. Install cover board with fasteners as required by roofing system manufacturer.

3.07 INSTALLATION - BASE SHEET

A. Install one lapped base sheet course and mechanically fasten to substrate according to roofing
system manufacturer's written instructions:

1. Enhance fastening rate along perimeter and corner zones, according to code
requirements, including wind uplift system minimums and manufacturer's warranty
requirements.

B. Comply with roofing manufacturer's written instructions for installing roof insulation.

3.08 INSTALLATION - BASE FLASHING

A. Install sheet flashing and preformed flashing accessories and adhere to substrates in
accordance with membrane roofing system manufacturer's written instructions.

B. Apply solvent-based bonding adhesive at required rate and allow to dry partially. Do not apply
bonding adhesive to seam area of flashing.

C. Apply two-sided water-based bonding adhesive at required rate and allow to dry partially. Do not
apply bonding adhesive to seam area of flashing.

D. Apply single-ply liquid-applied flashing system as directed by manufacturer's written instructions.

E. Clean seam areas, overlap, and firmly roll sheet flashings into adhesive.

F. Terminate and seal top of sheet flashings and mechanically anchor to substrate through
termination bars.

3.09 INSTALLATION - EDGE METAL

A. Examine substrates and conditions under which sheet metal flashings and trim installed and
verify work can commence. Do not proceed with installation until unsatisfactory conditions
corrected.

B. Provide edge details as indicated on drawings. Install in accordance with membrane
manufacturer's requirements and SMACNA (ASMM) Architectural Sheet Metal Manual.

C. Join individual sections in accordance with membrane manufacturer's requirements and
SMACNA (ASMM) Architectural Sheet Metal Manual.

3.10 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements for additional requirements.
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B. Owner to provide testing services, and Contractor to provide temporary construction and
materials for testing in accordance with requirements.

C. Provide daily on-site attendance of roofing and insulation manufacturer's representative during
installation of this work.

D. Final Roof Inspection:  Arrange for roofing system manufacturer's technical representative to
inspect roofing installation upon completion, and submit report to Architect for approval.

E. Repair or remove and replace components of roofing system where test results or inspections
indicate that they do not comply with specified requirements.

F. Perform additional testing and inspecting to determine compliance of replaced or additional
work with specified requirements, at General Contractor's expense.

3.11 CLEANING

A. See Section 01 70 00 - Execution and Closeout Requirements for additional requirements.

B. Remove bituminous markings from finished surfaces.

C. In areas where finished surfaces soiled by work of this section, including overspray and spillage
from adjacent construction, consult manufacturer of surfaces for cleaning advice, proper
cleaning agents and procedures, and comply with manufacturer's documented instructions.

D. Repair or replace defaced or damaged finishes caused by work of this section.

3.12 PROTECTION

A. Protect installed roofing and flashings from construction operations.

B. Where traffic continues over finished roof membrane, protect surfaces using durable materials.

C. Correct deficiencies or remove roofing system not complying with requirements. Repair
substrates and repair or reinstall roofing system to condition free of damage and deterioration at
time of Substantial Completion, and according to warranty requirements.

END OF SECTION
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SECTION 08 12 13

HOLLOW METAL FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal frames for non-hollow metal doors.

B. Fire-rated hollow metal frames for non-hollow metal doors.

1.02 RELATED REQUIREMENTS

A. Section 08 14 16 - Flush Wood Doors:  Non-hollow metal door for hollow metal frames.

B. Section 08 71 00 - Door Hardware:  Hardware, silencers, and weatherstripping.

C. Section 08 80 00 - Glazing:  Glazed borrowed lites.

1.03 REFERENCE STANDARDS

A. AAMA/WDMA/CSA 101/I.S.2/A440 - North American Fenestration Standard/Specification for
Windows, Doors, and Skylights; 2022, with Errata (2023).

B. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

C. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel
Doors, Frames and Frame Anchors; 2024.

D. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel Doors
and Frames; 2020.

E. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2023.

F. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces
for Steel Doors and Frames; 2020.

G. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

H. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2021a.

I. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

J. BHMA A156.115 - Hardware Preparation in Steel Doors and Frames; 2016.

K. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

L. NAAMM HMMA 830 - Hardware Selection for Hollow Metal Doors and Frames; 2002.

M. NAAMM HMMA 831 - Hardware Locations for Hollow Metal Doors and Frames; 2011.

N. NAAMM HMMA 840 - Guide Specifications for Receipt, Storage and Installation of Hollow Metal
Doors and Frames; 2024.

O. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames;
2014.

P. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

Q. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames; 2023.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
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B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced grade standard.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and
identifying location of different finishes, if any.

D. Installation Instructions:  Manufacturer's published instructions, including any special installation
instructions relating to this project.

E. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.

F. Manufacturer's qualification statement.

G. Installer's qualification statement.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in accordance with applicable requirements and in compliance with standards and/or
custom guidelines as indicated.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hollow Metal Frames with Integral Casings:

1. Ceco Door, an Assa Abloy Group company; _____:  www.assaabloydss.com/#sle.

2. Curries, an Assa Abloy Group company; _____:  www.assaabloydss.com/#sle.

3. Deansteel Manufacturing Company, Inc; Hurricane TDI Door & Frame: 
www.deansteel.com/#sle.

4. De La Fontaine; SR - Standard Frame:  www.delafontaine.com/#sle.

5. Fleming Door Products, an Assa Abloy Group company; _____: 
www.assaabloydss.com/#sle.

6. Premier Steel Doors and Frames; F Series Commercial Frames: 
www.trustpremier.com/#sle.

7. Republic Doors, an Allegion brand; ____:  www.republicdoor.com/#sle.

8. Steelcraft, an Allegion brand; ____:  www.allegion.com/#sle.

9. Titan Metal Products, Inc; 45 Minute Windows, Sidelites, Transoms: 
www.titanmetalproducts.com/#sle.

10. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 PERFORMANCE REQUIREMENTS

A. Hollow Metal Frames:  AAMA/WDMA/CSA 101/I.S.2/A440 requirements for specific frame type:

1. Performance Class (PC):  AW.

B. Door Frame Type:  Provide hollow metal door frames with _______.

1. Exterior Doors:  Use frames with integral casings.

2. Interior Doors:  Use frames with integral casings.

3. Interior Doors:  Use frames with applied casings.

C. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM A1008/A1008M, or
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hot-rolled pickled and oiled (HRPO) steel complying with ASTM A1011/A1011M, commercial
steel (CS) Type B, for each.

D. Accessibility:  Comply with ICC A117.1 and ADA Standards.

E. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior frame that is also indicated as being sound-rated must comply with the
requirements specified for exterior frames and for sound-rated frames; where two requirements
conflict, comply with the most stringent.

F. Hardware Preparations, Selections and Locations:  Comply with BHMA A156.115, NAAMM
HMMA 830, NAAMM HMMA 831 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

2.03 HOLLOW METAL DOOR FRAMES WITH INTEGRAL CASINGS

A. Frame Finish:  Factory primed and field finished.

B. Type ___, Exterior Door Frames:  Full profile/continuously welded type. 

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 2 - Heavy-duty.

b. Physical Performance Level B, 500,000 cycles; in accordance with ANSI/SDI A250.4.

c. Frame Metal Thickness:  16 gauge, 0.053 inch, minimum.

2. Weatherstripping:  See Section 08 71 00.

2.04 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

2.05 ACCESSORIES

A. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,
three on center mullion of pairs, and two on head of pairs without center mullions.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Verify that finished walls are in plane to ensure proper door alignment.

3.02 PREPARATION

A. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.

3.03 INSTALLATION

A. Install frames in accordance with manufacturer's instructions and related requirements of
specified frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.

C. Coordinate frame anchor placement with wall construction.

D. Install door hardware as specified in Section 08 71 00.

1. Comply with recommended practice for hardware placement of doors and frames in
accordance with ANSI/SDI A250.6 or NAAMM HMMA 861.

3.04 TOLERANCES

A. Clearances Between Door and Frame:  Comply with related requirements of specified frame
standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.
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B. Maximum Diagonal Distortion:  1/16 inch measured with straight edges, crossed corner to
corner.

3.05 SCHEDULE

A. Refer to Door and Frame Schedule on the drawings.

END OF SECTION
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SECTION 08 14 16

FLUSH WOOD DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flush wood doors; flush and flush glazed configuration; fire-rated and non-rated.

1.02 RELATED REQUIREMENTS

A. Section 06 20 00 - Finish Carpentry:  Wood door frames.

B. Section 08 12 13 - Hollow Metal Frames.

C. Section 08 71 00 - Door Hardware.

D. Section 09 21 16 - Gypsum Board Assemblies:  Bullet-resistant sheathing and wallboard for
bullet-resistant partitions and walls.

E. Section 09 91 23 - Interior Painting:  Field finishing of doors.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

C. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Indicate door core materials and construction; veneer species, type and
characteristics.

C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,
blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.

D. Samples:  Submit two samples of door construction, ___ by ___ inches in size cut from top
corner of door.

E. Samples:  Submit two samples of door veneer, ___ by ___ inches in size illustrating wood grain,
stain color, and sheen.

F. Manufacturer's Installation Instructions:  Indicate special installation instructions.

G. Manufacturer's qualification statement.

H. Installer's qualification statement.

I. Warranty, executed in Owner's name.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.

B. Accept doors on site in manufacturer's packaging, and inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or
wet areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted
sealer if stored more than one week, and break seal on site to permit ventilation.
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1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Manufacturer Warranty:  Provide manufacturer's warranty on interior doors for the life of the
installation. Complete forms in Owner's name and register with manufacturer.

1. Include coverage for delamination of veneer, warping beyond specified installation
tolerances, defective materials, and telegraphing core construction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:

1. Haley Brothers; ____:  www.haleybros.com/#sle.

2. Horton Automatics, a division of Overhead Door Corporation; FlexBarn: 
www.overheaddoor.com/#sle.

3. Krieger Specialty Products; _____:  www.kriegerproducts.com/#sle.

4. Masonite Architectural; Aspiro Select Wood Veneer Doors: 
www.architectural.masonite.com/#sle.

5. Oregon Door; _____:  www.oregondoor.com/#sle.

6. VT Industries, Inc; ____:  www.vtindustries.com/#sle.

2.02 DOORS 

A. Doors:  See drawings for locations and additional requirements.

2.03 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and
faces as indicated.

B. Fire-Rated Doors:  Mineral core type, with fire resistant composite core (FD), plies and faces as
indicated above; with core blocking as required to provide adequate anchorage of hardware
without through-bolting.

2.04 DOOR FACINGS

2.05 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.

B. Cores Constructed with stiles and rails:  

1. Provide solid blocks at lock edge for hardware reinforcement.

C. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
hardware requirements and dimensions.

D. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.

E. Provide edge clearances in accordance with the quality standard specified.

2.06 FINISHES - WOOD VENEER DOORS

2.07 ACCESSORIES

A. Hollow Metal Door Frames:  See Section 08 11 13.

B. Glazed Openings:

1. Heat-Strengthened and Fully Tempered Glass:  ASTM C1048.

2. Fire-Protection-Rated Glass:  Safety Certification, 16 CFR 1201, Category II.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.
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B. Verify that opening sizes and tolerances are acceptable.

C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or
alignment.

3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standard.

1. Install fire-rated doors in accordance with NFPA 80 requirements.

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.

C. Use machine tools to cut or drill for hardware.

D. Coordinate installation of doors with installation of frames and hardware.

END OF SECTION



Section 08 14 23 
Ultimate Commercial Door 

Part 1 General 

1.1 Section Includes 

A. Ultimate Commercial Door and Frame, complete with hardware, glazing, weather strip, 

simulated divided lite, stationary sidelite, stationary transom, jamb extension, and standard or 

specified anchors, trim, and attachments. 

1.2 Construction Specification Institute (CSI) MasterFormat Numbers and Titles 

A. Section 01 33 00 – Submittal Procedures: Shop Drawings, Product Data, and Samples 

B. Section 01 62 00 – Product Options 

C. Section 01 63 00 – Product Substitution Procedures 

D. Section 01 65 00 – Product Delivery 

E. Section 01 66 00 – Product Storage and Handling Requirements 

F. Section 01 71 00 – Examination and Preparation 

G. Section 01 73 00 - Execution 

H. Section 01 74 00 – Cleaning and Waste Management 

I. Section 01 75 00 – Starting and Adjusting 

J. Section 01 76 00 – Protecting Installed Construction 

K. Section 06 22 00 – Millwork: Wood trim other than furnished by door and frame manufacturer 

L. Section 07 92 00 – Joint Sealants: Sill sealant and perimeter caulking 

M. Section 08 71 00 – Door Hardware: Hardware other than furnished by door and frame 

manufacturer 

N. Section 09 90 00 – Paints and Coatings: Paint or stain other than factory applied finish 

1.3 References 

A. WDMA I.S.4: Industry Standard for Water Repellent Preservative Treatment Millwork 

B. Sealed Insulating Glass Manufacturers Association / Insulating Glass Certification Council 

(SIGMA/IGCC) 

C. American Architectural Manufacturers Association (AAMA): 2605: Voluntary Specification for 

High-Performance Organic Coatings on Architectural Extrusions and Panels. 

D. American Society for Testing and Materials (ASTM):  
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1. E330: Standard Test Method for Structural Performance of Exterior Windows, Curtain 

Walls, and Doors by Uniform Static Air Pressure Difference. 

1. E2112: Standard Practice for Installation of Exterior Windows, Doors, and Skylights 

1.4 System Description    

A. Design and Performance Requirement. Design Pressure applies to individual units and may 

vary with unit size. (2 ¼” Door only) 

1. Units shall be designed to comply with ASTM E330 for structural performance. SHED DP 

+40/-40 psf (with removable mullion rim device & vertical locking rods) and SHED DP 

+25/-25 psf (with removable mullion and rim device) 

1.5 Submittals 

A. Shop Drawings: Submit shop drawings under the provision of CSI MasterFormat Section 01 

33 00. 

B. Product Data: Submit product data for certified options under provision of CSI MasterFormat 

Section 01 33 00. Product performance rating information may be provided via quote, 

performance rating summary (NFRC Data), or certified performance grade summary (WDMA 

Hallmark data). 

C. Samples: 

1. Submit corner section under provision of CSI MasterFormat Section 01 33 00. 

2. Specified performance and design requirements under provisions of CSI MasterFormat 

Section 01 33 00. 

 

1.6 Quality Assurance 

A. Requirements: consult local code for IBC [International Building Code] and IRC [International 

Residential Code] adoption year and pertinent revisions  

 

1.7 Delivery 

A. Comply with provisions of CSI MasterFormat Section 01 65 00 

B. Deliver in original and protect from weather 
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1.8 Storage and Handling 

A. Prime and seal wood surfaces, including to be concealed by wall construction, if more than 

thirty (30) days will expire between delivery and installation 

B. Store door panels flat on a level surface in a clean and dry storage area above ground to 

protect from the weather under the provision of Section 01660 

C. Condition doors to local average humidity before hanging 

1.9 Warranty 

Complete and current warranty information is available at marvin.com/warranty. The following summary 

is subject to the terms, conditions, limitations, and exclusions set forth in the Marvin Limited Warranty and 

Products in Coastal Environments Limited Warranty Supplement: 

A. Clear insulating glass with stainless steel spacers is warranted against seal failure caused by 

manufacturing defects and resulting in visible obstruction through the glass for twenty (20) 

years from the original date of purchase. Glass is warranted against stress cracks caused by 

manufacturing defects from (10) years from the original date of purchase. 

B. Standard exterior aluminum cladding finish is warranted against manufacturing defects 

resulting in chalk, fade, and loss of adhesion (peel) per the American Manufacture’s 

Association’s (AAMA) Specification 2605-11 Section 8.4 and 8.9 for twenty (20) years from the 

original date of purchase. 

C. Factory applied interior finish is warranted to be free from the Finish Defects for a period of 

five (5) years from the original date of purchase. 

D. Hardware and other non-glass components are warranted to be free from manufacturing 

defects for ten (10) years from the original date of purchase. 

Part 2 Products 

2.1 Manufacturers 

A. Basis-of-Design Product: Subject to compliance with requirements, provide the following 

product or an equal product by another manufacturer. Equal indicates, matching or exceeding 

performance, finish, construction, cladding type, and thickness, muntins design, etc. of the 

specified window. For Substitutions Requests follow Spec Section 01635 “Substitution 

Procedures” or comparable product by one of the following: 

1. Basis-of-Design: Marvin Windows and Doors, Factory assembled Ultimate 

Commercial Door, manufactured by Marvin, Ripley, Tennessee (and related 

stationary units) 

2. Kolbe Windows & Doors, Wausau, WI 

3. Pella Corporation, Pella, IA 
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2.2 Frame Description 

A. Finger-Jointed, edge-glued Pine core with non-finger-jointed Pine veneer; finger-jointed, edge-

glued White Oak core with non-finger-jointed White Oak veneer; finger-jointed, edge-glued 

Cherry core with non-finger-jointed Cherry veneer; finger-jointed, edge-glued Mahogany core 

with non-finger-jointed Mahogany veneer; finger-jointed, edge-glued Vertical Grain Douglas Fir 

core with non-finger-jointed Vertical Grain Douglas Fir veneer, edge-glued Mixed Grain 

Douglas Fir veneer with non-finger-jointed Mixed Grain Douglas Fir 

1. Kiln dried to moisture content no greater than twelve (12) percent at the time of fabrication 

2. Water repellent, preservative-treated in accordance with WDMA I.S.4. 

B. Frame width: 4 9/16” (116mm) 

C. Frame thickness: 1 1/16” (27mm) 

D. Exterior extruded aluminum clad 0.050” (1.3mm) thick 

E. Sill Options: 

1. Standard factory installed thermal barrier saddle low profile .500” (13mm) by 7.125” 

(181mm) sill. Optional thermal barrier saddle low profile .250” (6mm) by 7.125” (181mm) sill. 

Offset saddle low profile 0.500” (13mm) by 7.00” (178mm) sill with 0.250” (6mm) offset. 

2. Optional factory-installed thermal barrier saddle low profile 0.500” (13mm) by 8.125” 

(210mm). Optional thermal barrier saddle low profile 0.250” (6mm) by 8.125” (210mm) sill. 

3. Optional factory-installed thermal barrier saddle low profile 0.500” (13mm) by 9.125” 

(235mm). Optional thermal barrier saddle low profile 0.250” (6mm) by 9.125” (235mm) sill. 

2.3 Panel Description 

A. 1 ¾” Doors: Stiles contain laminated veneer lumber (LVL) core with non-finger-jointed Pine, 

White Oak, Cherry, Mahogany, Mixed Grain Douglas Fir. Solid wood top, bottom, and 

intermediate rails. 

1. Kiln dried to moisture content no greater than twelve (12) percent at the time of fabrication. 

2. Water repellant, preservative-treated in accordance with WDMA I.S.4. 

B. 2 ¼” Doors: Stiles and top rail contain laminated veneer lumber (LVL) core with non-finger-

jointed Pine, White Oak, Cherry, Mahogany, Mixed Grain Douglas Fir. Solid wood bottom and 

intermediate rails. 

C. Composite panel thickness: 1 ¾” (44mm); 2 ¼” (57mm) 

D. Exterior extruded aluminum clad 0.055” (1.4mm) thick 

E. Top rail width: 1 ¾” panel: 6” (152mm) or 2 ¼” panel: 8 1/8” (206mm) 

F. Stile width: 6” (152mm) 
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G. Bottom rail height: 11 3/8” (289mm) 

H. Panel corners glued and fastened with 5/8” x 4” (16mm x 102mm) fluted hardwood dowels. 

Removable interior vinyl glazing stops with non-finger-jointed wood covers. 1 ¾” panel: no 

visible fastener holes; 2 ¼” panel: visible nail fastener on glazing stop. 

2.4 Glazing 

A. Select quality complying with ASTM C1036. Comply with 16 CFR 1201 Safety Standard for 

Architectural Glazing Materials. Tempered insulating glass IGMA/IGCC certified to 

performance level CBA when tested in accordance with ASTM E774. 

B. Glazing Method: Tempered Insulating Glass (Altitude Adjusted) 

C. Dual Pane thickness: 15/16”  

D. Glass fill: Air with capillary tubes, Argon 

E. Glass Type: StormPlus or IZ3 with Low E2 coating  

F. Glazing Seal: Silicone bedding, exterior 

2.5 Finish 

A. Exterior: Aluminum clad. Fluoropolymer modified acrylic topcoat over a primer. Meets AAMA 

2605 requirements. 

1. Standard Colors: Stone White 

B. Interior Finish Options: 

1. Prime: Factory-applied water-borne acrylic primer. WDMA TM-11 requirements. 

2. Painted Interior Finish. Factory-applied water-borne acrylic enamel. Available on Pine 

product only. Available in White or Designer Black. Meets WDMA TM-14 requirements. 

3. Factory-applied waterborne acrylic enamel clear coat. Applied in two separate coats with 

light sanding between coats. Available on Pine, Mahogany, Mixed Grain Douglas Fir, 

Vertical Grain Douglas Fir, Cherry, White Oak. Meets WDMA TM-14 requirements. 

4. Factory-applied waterborne stain. Stain applied over a wood (stain) conditioner. A water-

borne acrylic enamel clear coat was applied in two separate coats, with light sanding 

between coats applied, over the stain. Available on Pine, Mahogany, Mixed Grain Douglas 

Fir, Vertical Grain Douglas Fir, Cherry, White Oak. Colors available: Wheat, Honey, 

Hazelnut, Leather, Cabernet, or Espresso. Meets WDMA TM-14 requirements.  

2.6 Hardware 

A. Hinges: 4 ½” x 4 ½” square corner ball bearing hinges.  
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1. Finish: Satin Chrome (US26D) over the brass substrate, Bronze (US10A) over the brass 

substrate, Brass (US3), Stainless Steel (US32D). 

B. Locking System: 

1. No lock no bore is standard 

2. Optional Commercial Hardware Package: closer, rim device, mortise lock, removable 

mullion, and kick plate 

C. Optional hardware Routs and Preps. 

1. Von Duprin Push pad Rim Devices and Trim Sets 

2. Von Duprin Cross Bar Device and Trim Sets 

3. Von Duprin 5547 Concealed Vertical Rod Exit Device (available with 2 ¼” panels only) 

4. Schlage L Mortise Lock and Trim Sets 

5. Schlage ND Cylindrical locks 

6. Sargent 8200 Mortise Lock  

7. Alarm Lock 

2.7 Weather Strip 

A. Head jamb and hinge jamb: bulb type weather strip.  

1. Color: Beige or optional black 

B. Locking jamb: Gray pile weather strip  

C. Surface-mounted aluminum panel drip mounted at the bottom of the panel (shipped loose for 

field application) 

1. Standard colors: Matches panel finish with matching screws 

2. Custom colors: Matches panel finish with stainless steel screws 

2.8 Jamb Extension 

A. Factory installed (loose) for wall thickness indicated or required. 

B. Finish: Match interior frame wood species and finish. 

2.9 Raised or Flat Panels 

A. Stamped Raised Panel 
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1. 6” (152mm) intermediate rail constructed of 0.080” aluminum to the exterior with foam 

backing. Available in all aluminum clad colors. Aluminum clad colors meet AAMA 2605 

requirements. 

2. Core is medium density fiberboard (MDF) with non-finger-jointed wood laminate to the 

interior. 

B. Flat Panel 

1. 6” (152mm) intermediate rail constructed of 0.125” aluminum to the exterior with foam 

backing. Available in all aluminum clad colors. Aluminum clad colors meet AAMA 2605 

requirements. 

2. Core is medium density fiberboard (MDF) with non-finger-jointed wood laminated to the 

interior. 

C. Two placement option 

1. Low Placement: 26” (660mm) on center (OC) of 6” (152mm) intermediate rail from bottom 

sill for a 10 13/16” (275mm) visible panel height. 

2. High Placement: 40 5/16” (1024mm) on center (OC) of 6” (152mm) intermediate rail from 

bottom sill for a 25 1/8” (638mm) visible panel height.   

2.10 Simulated Divided Lites (SDL) 

A. 5/8” (16mm), 7/8” (22mm), 1 15/16” (49mm), 2 13/32” (61mm) – with internal spacer bar. 

1. Exterior muntins: Extruded aluminum 0.055” (1.4mm) thick. Color-matched panel 

aluminum cladding color. 

2. Interior muntins: Wood and finish interior of door 

3. Pattern: Rectangular.  

4. Interior muntins: Wood and finish interior of door 

5. Standard interior glazing profile: Ogee 
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2.11 Accessories and Trim 

A. Installation and hardware Accessories: 

1. Factory installed vinyl nailing fin/drip cap 

2. Installation brackets: 6 3/8” (162mm); 9 3/8” (238mm); 15 3/8” (390mm) 

3. Masonry brackets: 6” (152mm); 10” (254mm) 

B. Aluminum Extrusions:  

1. Profile: Brick Mould Casing; Flat Casing; Mullion Cover; Custom Profiles as indicated on 

drawings  

2. Finish: Fluoropolymer modified acrylic topcoat applied over primer. Meets AAMA 2605 

requirements. Available in all aluminum clad colors. Contact your Marvin representative for 

custom colors. 

Part 3 Execution 

3.1 Examination 

A. Verification of Condition: Before installation, verify openings are plumb, square, and of proper 

dimensions, as required in Section 01 71 00. Report frame defects or unsuitable conditions to 

the General contractor before proceeding. 

B. Acceptance of Condition: Beginning on installation confirms acceptance of existing conditions. 

3.2 Installation 

A. Comply with Section 01 73 19. 

B. Assemble and install window/door unit(s) according to manufacturer’s instruction and review 

shop drawing.  

C. Install sealant and related backing materials at the perimeter of the unit or assembly in 

accordance with Section 07 92 00 Joint Sealants. Do not use expansive foam sealant. 

D. Install accessory items as required. 

E. Use finish nails to apply wood trim and mouldings. 

3.3 Field Quality Control 

A. Remove visible labels and adhesive residue according to the manufacturer’s instructions. 
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3.4 Cleaning 

A. Remove visible labels and adhesive residue according to the manufacturer’s instructions. 

B. Leave windows and glass in a clean condition—final cleaning as required in CSI 

MasterFormat Section 01 74 00. 

3.5 Protecting Installed Construction 

A. Comply with CSI MasterFormat Section 01 76 00. 

B. Protecting windows from damage by chemicals, solvents, paint, or other construction 

operations that may cause damage. 

 
End of Section 
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Section 08 52 13 
Ultimate Double Hung G2 IZ3 

Part 1 General 

1.1 Section Includes 

A. Ultimate Double Hung G2 IZ3, Single Hung, Transom, Picture window complete with 

hardware, glazing, certified mulls, weather strip, insect screen, simulated divided lite, jamb 

extension, and standard or specified anchors, trim, attachments and accessories. 

1.2 Related Sections 

A. Section 01 33 00 – Submittal Procedures; Shop Drawings, Product Data and Samples 

B. Section 01 74 00 – Cleaning and Waste Management 

C. Section 07 92 00 – Joint Sealant: Sill sealant and perimeter caulking 

D. Section 09 90 00 – Painting and Coatings: Paint and stain other than factory-applied finish 

1.3 References 

A. American Society for Testing Materials (ASTM): 

1. E283: Standard Test method for Rate of Air Leakage through Exterior Windows, Curtain 

Walls and Doors. 

2. E330: Standard Test Method for Structural Performance of Exterior Windows, Curtain 

Walls and Door by Uniform Static Air Pressure Difference. 

3. E547: Standard Test Method for Water Penetration of Exterior Windows, Curtain Walls 

and Doors by Cyclic Static Air Pressure Differential. 

4. E2112: Standard Practice for Installation of Exterior Windows, Doors, and Skylights 

5. E2190: Specification for Sealed Insulated Glass Units. 

6. C1036: Standard Specification for Flat Glass. 

7. E2068: Standard Test Method for Determination of Operating Force of Sliding Windows 

and Doors. 

8. E1996: Standard Specification or Performance of Exterior Windows, Curtain Walls, Door 

and Storm Shutters Impacted by Windborne Debris in Hurricanes. 

9. E1886: Standard Test Method for Performance Windows, Curtain Walls, Doors and Storm 

Shutters Impacted by Missile(s) and Exposed to Cyclic Pressure Differentials. 

10. F2090: Standard Specification for Window Fall Prevention Devices with Emergency 

Escape (Egress) Release Mechanisms.  
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B. American Architectural Manufacturer’s Association/Window and Door Manufacturer’s 

Association (AAMA/WDMA/CSA):  

1. AAMA/WDMA/CSA 101/I.S.2/A440-08, Standard/Specification for windows, doors and 

skylights. 

2. AAMA/WDMA/CSA 101/I.S.2/A440-11, Standard/Specification for windows, doors and 

skylights. 

3. AAMA/WDMA/CSA 101/I.S.2/A440-11, NAFS 2011 – Northern American Fenestration 

Standard/Specification for Windows, Doors and Skylights. 

C. WDMA I.S.4: Industry Standard for Water Repellant Preservative Treatment for Millwork. 

D. Window and Door Manufacturer’s Association (WDMA): 101/I.S.2 WDMA Hallmark 

Certification Program. 

E. Sealed Insulating Glass Manufacturer’s Association/Insulating Glass Certification Council 

(SIGMA/IGCC). 

F. American Architectural Manufacturer’s Association (AAMA): 2605: Voluntary Specification for 

High Performance Organic Coatings on Architectural Extrusions and Panels.  

G. National Fenestration Rating Council (NFRC): 

1. 101: Procedure for Determining Fenestration Product thermal Properties. 

2. 200: Procedure for Determining Solar Heat Gain Coefficients at Normal Incidence. 

H. Window Covering Manufacturer’s Association 

1. A100.1: American National Standard for Safety of Corded Window Coverings Products. 

1.4 System Description 

A. Design and Performance Requirements: minimum LC-PG50 

1.5 Submittals 

A. Shop Drawings: Submit shop drawings under provision of CSI MasterFormat Section 01 33 

00. 

B. Product Data: Submit product data for certified options under provision of CSI MasterFormat 

Section 01 33 00. Product performance rating information may be provided via quote, 

performance rating summary (NFRC Data), or certified performance grade summary (WDMA 

Hallmark data). 

C. Samples: 

1. Submit corner section under provision of CSI MasterFormat Section 01 33 00. 
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2. Specified performance and design requirements under provisions of CSI MasterFormat 

Section 01 33 00. 

1.6 Quality Assurance 

A. Requirements: consult local code for IBC [International Building Code] and IRC [International 

Residential Code] adoption year and pertinent revisions for information on: 

1. Egress, emergency escape and rescue requirements. 

2. Basement window requirements. 

3. Windows fall prevention and/or window opening control device requirements. 

1.7 Delivery 

A. Comply with provisions of Section 01 65 00. 

B. Deliver in original packaging and protect from weather. 

1.8 Storage and Handling 

A. Prime and seal wood surfaces, including to be concealed by wall construction, if more than 

thirty (30) days will expire between delivery and installation. 

B. Store window units in an upright position in a clean and dry storage area above ground to 

protect from weather under provision of Section 01 66 00. 

1.9 Warranty 

3.2 Complete and current warranty information is available at marvin.com/warranty. The 

following summary is subject to the terms, conditions, limitations and exclusions set forth 

in the Marvin Windows and Door Limited Warranty and Products in Coastal 

Environments Limited Warranty Supplement: 

A. Clear insulating glass with stainless steel spacers is warranted against seal failure caused by 

manufacturing defects and resulting in visible obstruction through the glass for twenty (20) 

years from the original date of purchase. Glass is warranted against stress cracks caused by 

manufacturing defects from ten (10) years from the original date of purchase. 

B. Standard exterior aluminum cladding finish is warranted against manufacturing defects 

resulting in chalk, fade and loss of adhesion (peel) per the American Architectural 

Manufacturer’s Association (AAMA) Specification 2605-11 Section 8.4 and 8.9 for twenty (20) 

years from the original date of purchase. 
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C. Factory-applied interior finish is warranted to be free from finish defects for a period of five (5) 

years from the original date of purchase. 

D. Hardware and other non-glass components are warranted to be free from manufacturing 

defects for ten (10) years from the original date of purchase. 

Part 2 Products 

2.1 Manufacturers 

A. Basis-of-Design Product: Subject to compliance with requirements, provide the following 

product or an equal product by another manufacturer. Equal indicates, matching or exceeding 

performance, finish, construction, cladding type, and thickness, muntins design, etc. of the 

specified window. For Substitutions Requests follow Spec Section 01635 “Substitution 

Procedures” or comparable product by one of the following: 

1. Basis-of-Design: Marvin Windows and Doors, Ultimate Double Hung G2 (and related 

stationary units), Warroad, MN. 

2. Kolbe Windows & Doors, Double Hung Sterling Ultra Series, Wausau, WI 

3. Pella Corporation, Reserve – Traditional Double Hung Series, Pella, IA 
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2.2 Description 

A. Interior: Non Finger-Jointed Pine or finger-jointed core with non finger-jointed Pine veneer; 

optional non finger-jointed Douglas Fir or finger-jointed core with non finger-jointed Douglas Fir 

veneer; optional non finger-jointed White Oak or finger-jointed with non finger-jointed Oak 

veneer; non finger-jointed Cherry or finger-jointed core with Cherry veneer; non finger-jointed 

Mahogany or finger-jointed core with non finger-jointed Mahogany veneer; non finger-jointed 

Vertical Grain Douglas Fir or finger-jointed with non finger-jointed Vertical Grain Douglas Fir 

veneer 

1. Kiln-dried to moisture content no greater than 12 percent at the time of fabrication.  

2. Water repellant, preservative treated in accordance with ANSI/WDMA I.S.4. 

B. Frame exterior aluminum clad with 0.050” (1.3mm) thick extruded aluminum. 

C. Frame thickness: 1 25/32” (45mm) head and jambs. 

D. Frame depth: Frame depth had an overall 5 21/32” jamb (144mm). 4 9/16” (116mm) jamb 

depth from the nailing fin plane to the interior face of the frame for new construction. 

E. Sill assembly including the sill liner: 2 7/32” (56mm). 

2.3 Sash Description 

A. Interior: Non Finger-Jointed Pine or finger-jointed core with non finger-jointed Pine veneer; 

optional non finger-jointed Douglas Fir or finger-jointed core with non finger-jointed Douglas Fir 

veneer; optional non finger-jointed White Oak or finger-jointed with non finger-jointed Oak 

veneer; non finger-jointed Cherry or finger-jointed core with Cherry veneer; non finger-jointed 

Mahogany or finger-jointed core with non finger-jointed Mahogany veneer; non finger-jointed 

Vertical Grain Douglas Fir or finger-jointed with non finger-jointed Vertical Grain Douglas Fir 

veneer. 

1. Kiln-dried to moisture content no greater than twelve (12) percent at the time of 

fabrication. 

2. Water repellant preservative treated in accordance with WDMA I.S.4. 

B. Sash exterior aluminum clad with 0.050” (1.3mm) thick extruded aluminum. 

C. Sash thickness: 1 3/4” (44mm). Corner slot and tenoned 

D. Operable sash tilt to interior for cleaning or removal. 

E. Exterior Cope Profile 

1. Putty 

F. Interior Sash Sticking 

1. Standard: Ogee 
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2.4 Glazing 

A. Select quality complying with ASTM C1036. Insulating glass SIGMA/IGCC certified to 

performance level CBA when tested in accordance with ASTM E2190. 

B. Glazing method: Insulating glass. 

C. Glazing seal: Silicone bedding on interior and exterior. 

D. Gas fill: Air with capillary tubes, Argon 

E. Glass Type: StormPlus or IZ3 glazing LowE2 coating  

2.5 Certified Mulling 

A. IZ3 standard 2W vertical 1H mull 

1. Max mullion span is 63 1/2” (1613mm); max tributary width 45 1/4” (1149mm). 

2. Certified to Design Pressure 65. 

B. IZ3 2W vertical 1H mull with 3/8” (10mm) MRF 

1. Max mullion span is 79 1/2” (2019mm); max tributary width 45 7/16” (1153mm). 

2. Certified to Design Pressure 65. 

C. IZ3 standard 2H horizontal 1W mull  

1. Max mullion span is 49 1/4”(1149mm); max tributary width is 53 19/32” (1361mm). 

2. Certified to Design Pressure 65.  

D. If any units have a lower design pressure the entire assembly will have the lowest design 

pressure of any unit or mull in the assembly. 

E. Items not included in certified mull: space mulls, stud pockets, unreinforced multi-wide multi-

high assemblies. 

2.6 Finish 

A. Exterior: Aluminum clad. Fluoropolymer modified acrylic topcoat over a primer. Meets AAMA 

2605 requirements. 

1. Aluminum clad color options: Stone White 

B. Interior Finish options: 

1. Prime: Factory-applied water-borne primer. Meets WDMA TM-11 requirements. 

2. Painted Interior Finish. Factory-applied water-borne acrylic enamel. Available on Pine 

product only. Available in White or Designer Black. Meets WDMA TM-14 requirements. 
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3. Factory-applied water-borne acrylic enamel clear coat. Applied in two separate coats with 

light sanding between coats. Available on Pine, Mahogany, Mixed Grain Douglas Fir, 

Vertical Grain Douglas Fir, Cherry, or White Oak. Meets WDMA TM-14 requirements. 

4. Factory-applied water-borne urethane stain. Stain applied over a wood (stain) conditioner. 

A water-borne acrylic enamel clear coat applied in two separate coats, with light sanding 

between coats, applied over the stain. Available on Pine, Mahogany Mixed Grain Douglas 

Fir, Vertical Grain Douglas Fir, Cherry, or White Oak. Colors available: Wheat, Honey, 

Hazelnut, Leather, Cabernet, and Espresso. Meets WDMA TM-14 requirements.  

2.7 Hardware 

A. Locking system that provides locking, unlocking, balancing, and tilting of the sash members. 

B. Lock Actuator Assembly 

1. Material: 

a. Zinc die-cast 

b. Available finishes: Satin Taupe, White, Bronze, Matte Black, Brass, Antique 

Brass, Polished Chrome, Satin Chrome, Oil Rubbed Bronze, or Satin Nickel 

2. Design Feature and Components: 

c. To unlock unit, turn the handle 135°. 

d. Lock automatically locks when both sash are closed. 

e. To tilt the bottom sash for wash mode, the bottom sash must be unlocked and 

raised a few inches; push the button on top of the lock handle and rotate the 

handle 180°. 

f. To tilt the top sash for wash mode, the bottom sash must be tilted and/or 

removed from the frame; lower the top sash to a good working height, retract the 

tilt latches on the top rail and tilt sash inward out of the frame. 

g. Custodial hardware – colors: satin taupe, white, bronze, matte black. 

3. Design Feature and Components 

h. Does not contain Check Rail Lock Actuator Assembly or Strike Assembly 

i. Available in Traditional and Contemporary designs 

j. To unlock unit, lift the lock 

k. Lock automatically locks when bottom sash is closed. 

l. To tilt the bottom sash for wash mode, raise the bottom sash and manually 

retract the latches. 
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m. Custodial hardware colors (available with traditional design): Satin Taupe, White, 

Bronze, Matte Black 

C. Latches 

1. Bottom sash latch,  

a. Material 

i. Bolt: Glass-filled nylon 

ii. Latch housing: Acetal 

iii. Sash latch reinforcement: Stainless steel  

2. Top sash tilt latch. 

a. Material 

i. Bolt: Glass-filled nylon 

ii. Latch housing: Glass-filled nylon 

3. Latches accommodate travel of sash in frame, and tilting into wash-mode. 

4. Color: Beige (manual latch for Lift Lock also available in White and Black) 

D. Strike Assembly 

1. Material 

a. Zinc die-cast strike plate and injection-molded Acetal housing and button 

b. Available finishes: Satin Taupe, White, Bronze, Matte Black, Brass, Antique 

Brass, Polished Chrome, Satin Chrome, Oil Rubbed Bronze, or Satin Nickel 

2. Strike assembly accommodates locking/un-locking 

E. Balance System (balance system determined by sash weight) 

1. Block & tackle balances 

F. Sash Limiter 

2. Bottom Sash Limiter 

a. Available on all operator configurations, and StormPlus IZ3 

b. Selectable bottom sash locations, 4", 6" or 8" Net Clear Opening (NCO) 

c. Non-tilt hardware is default, and a sash removal tool is required in order to by-

pass the Sash limiter for sash removal (tilt wash mode) 

d. Standard application is factory applied. Available for field retrofit applications. 
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e. Color: Will align with the Interior Weather Strip Package selection 

3. Top Sash Limiter 

a. Available on all operator configurations, with the exception Single Hung 

configurations. This includes StormPlus IZ3 

b. Standard application is factory applied. Available for field applications 

c. Color: Will align with the Exterior Weather Strip Package selection 

2.8 Weather Strip 

A. Operating units: 

1. Jambs: Foam-filled bulb 

2. Head Jamb: Continuous dual leaf 

3. Bottom rail and check rail: Hollow bulb 

B. Stationary units: 

1. Jambs: Foam for picture units; foam-filled bulb for transom unit 

2. Header and bottom rail: Hollow bulb 

2.9 Jamb Extension 

A. Jamb extensions are available for various wall thickness factory-applied up to a 14” (356mm) 

wide. 

B. Finish: Match interior frame finish. 

2.10 Insect Screen 

A. Factory-installed full or half screen. Half screen covers sash opening. 

B. Screen mesh: Standard is Marvin Bright ViewTM.  

C. Screen Frame: 

1. Window Frame Height less than or equal to 54 ½” Aluminum Screen Frame. Option: 

Extruded Aluminum Screen Frame.  

2. Window Frame Height greater than 54 ½” Extruded Screen Frame.  
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2.11 Simulated Divided Lites (SDL) 

A. 5/8” (16mm) wide, 7/8” (22mm) wide, with black internal spacer bar. 

B. Exterior muntins: 0.050” (1.3mm) thick extruded aluminum. 

C. Interior muntins: Pine 

D. Muntins adhere to glass with closed-cell copolymer acrylic foam tape. 

E. Exterior Sticking: 

1. Putty 

F. Interior Sticking: 

2. Standard: Ogee 

G. Patterns: Rectangular 

H. Finish – exterior matches exterior aluminum clad colors, interior matches interior wood species 

and color. 

2.12 Accessories and Trim 

A. Installation Accessories: 

1. Factory-installed vinyl nailing/drip cap 

2. Installation brackets: 6 3/8” (162mm), 9 3/8” (283mm), 15 3/8” (390mm) 

3. Masonry brackets: 6” (152mm), 10” (254mm) 

B. Aluminum Extrusions: 

1. Casing Profile: Brick Mould Casing (BMC), Flat Casing, Columbus Casing, Grayson 

Casing, Ridgeland Casing, Stratton Casing, Thorton Casing, Potter Casing. 

2. Aluminum clad Extrusion: Frame Expander, Jamb Extender, Mullion Cover, Mullion 

Expander, Subsill, Subsill End Cap and Lineal Cap. 

3. Finish: Fluoropolymer modified acrylic topcoat applied over primer. Meets AAMA 2605 

requirements. 

4. Available in all exterior aluminum clad colors 

Part 3 Execution 

3.1 Examination 

A. Verification of Condition: Before installation, verify openings are plumb, square and of proper 

dimensions as required in Section 01 71 00. Report frame defects or unsuitable conditions to 

the General contractor before proceeding. 
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B. Acceptance of Condition: Beginning on installation confirms acceptance of existing conditions. 

3.2 Installation 

A. Comply with Section 01 73 00. 

B. Assemble and install window/door unit(s) according to manufacturer’s instruction and reviewed 

shop drawing.  

C. Install sealant and related backing materials at perimeter of unit or assembly in accordance 

with Section 07 92 00 Joint Sealants.  

D. Install accessory items as required. 

E. Use finish nails to apply wood trim and mouldings. 

 

3.3 Field Quality Control  

A. Remove visible labels and adhesive residue according to manufacturer’s instruction. 

B. Unless otherwise specified, air leakage resistance tests shall be conducted at a uniform static 

pressure of 75 Pa (~1.57 psf). The maximum allowable rate of air leakage shall not exceed 2.3 

L/sm2 (~0.45 cfm/ft2). 

C. Unless otherwise specified, water penetration resistance testing shall be conducted 

per AAMA 502 and ASTM E1105 at 2/3 of the fenestration products design pressure 

(DP) rating using “Procedure B” – cyclic static air pressure difference. Water 

penetration shall be defined in accordance with the test method(s) applied. 

3.4 Cleaning 

A. Remove visible labels and adhesive residue according to manufacturer’s instruction. 

B. Leave windows and glass in a clean condition. Final cleaning as required in Section 01 74 00. 

 

3.5 Protecting Installed Construction 

A. Comply with Section 07 76 00. 

B. Protecting windows from damage by chemicals, solvents, paint or other construction 

operations that may cause damage. 

 
End of Section 
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SECTION 08 80 00

GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Insulating glass units.

B. Glazing units.

C. Laminated glass interlayers.

D. Glass coatings.

E. Glazing compounds.

1.02 RELATED REQUIREMENTS

A. Section 08 12 13 - Hollow Metal Frames:  Glazed borrowed lites.

B. Section 08 14 16 - Flush Wood Doors:  Glazed lites in doors.

C. Section 08 52 00 - Wood Windows:  Glazing provided by window manufacturer.

D. Section 08 54 00 - Composite Windows:  Glazing provided by window manufacturer.

E. Section 08 88 13 - Fire-Rated Glazing.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).

C. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,
Setting Blocks, and Spacers; 2005 (Reapproved 2019).

D. ASTM C1036 - Standard Specification for Flat Glass; 2021.

E. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

F. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass; 2019.

G. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat
Glass; 2021a.

H. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2016.

I. ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain Walls,
Doors, and Impact Protective Systems Impacted by Windborne Debris in Hurricanes; 2023.

J. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;
2019.

K. BS EN 14179-1 - Glass in Building - Heat Soaked Thermally Toughened Soda Lime Silicate
Safety Glass - Part 1:  Definition and Description; 2016.

L. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2023.

M. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and
Systems; 2023.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of
this section; require attendance by each of the affected installers.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.
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B. Product Data on Insulating Glass Unit, Glazing Unit, Plastic Sheet Glazing Unit, and Plastic Film
Glazing Types:  Provide structural, physical and environmental characteristics, size limitations,
special handling and installation requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

D. Manufacturer's qualification statement.

E. Installer's qualification statement.

F. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Insulating Glass Units:  One of each glass size and each glass type.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years documented experience.

1.07 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F.

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing
compounds.

1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for
seal failure, interpane dusting or misting, including providing products to replace failed units.

C. Laminated Glass:  Provide a five (5) year manufacturer warranty to include coverage for
delamination, including providing products to replace failed units.

D. Heat Soaked Tempered Glass:  Provide a five (5) year manufacturer warranty to include
coverage for spontaneous breakage of fully tempered glass caused by nickel sulfide (NiS)
inclusions.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES

A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and
to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.

1. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,
and maximum lateral deflection of supported glass.

2. Provide glass edge support system sufficiently stiff to limit the lateral deflection of
supported glass edges to less than 1/175 of their lengths under specified design load.

3. Glass thicknesses listed are minimum.

B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of
building enclosure water-resistive barrier, vapor retarder, and/or air barrier.

1. In conjunction with weather barrier related materials described in other sections, as
follows:
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C. Thermal and Optical Performance:  Provide exterior glazing products with performance
properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:

1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National
Laboratory (LBNL) WINDOW 6.3 computer program.

2. Solar Optical Properties:  Comply with NFRC 300 test method.

2.02 GLASS MATERIALS

A. Float Glass:  Provide float glass based glazing unless otherwise indicated.

1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.

2. Kind FT - Fully Tempered Type:  Complies with ASTM C1048.

3. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for
safety glazing used in hazardous locations.

4. Heat-Soak Testing (HST):  Provide HST of fully tempered glass used on canopy,
point-supported, spider wall, high-risk, sloping overhead, horizontal overhead,
free-standing glass protective barrier, or other demanding applications of project, to reduce
risks of spontaneous breakage due to nickel sulfide (NiS) induced fractures in accordance
with BS EN 14179-1.

B. Laminated Glass:  Float glass laminated in accordance with ASTM C1172.

1. Laminated Safety Glass:  Complies with ANSI Z97.1 - Class B or 16 CFR 1201 - Category
I impact test requirements.

2.03 INSULATING GLASS UNITS

A. Insulating Glass Units:  Types as indicated.

1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.

2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or
magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Spacer Color:  Black.

4. Edge Seal:

a. Color:  Black.

5. Purge interpane space with dry air, hermetically sealed.

B. Type IG-1 - Insulating Glass Units:  Vision glass, double glazed, Hurricane impact resistant.

1. Applications:  Exterior glazing unless otherwise indicated.

2. Space between lites filled with air.

3. Outboard Lite:  Annealed float glass, 1/4 inch thick, minimum.

a. Tint:  Clear.

b. Coating:  Low-E (passive type), on #2 surface.

4. Metal edge spacer.

5. Inboard Lite:  GL-6 Laminated Annealed float glass, 1/4 inch thick, Polyvinyl
butyral,Annealed float glass, 1/4" thick, polyvinyl butyral, Annealed float glass 1/4" thick.

a. Tint:  Clear.

6. Total Thickness:  1.65 inch.

7. Thermal Transmittance (U-Value), Summer - Center of Glass:  _____, nominal.

8. Visible Light Transmittance (VLT):  _____ percent, nominal.

9. Solar Heat Gain Coefficient (SHGC):  _____, nominal.

2.04 GLAZING UNITS

A. Type G-1 - Monolithic Exterior Vision Glazing:

1. Applications:  Exterior glazing unless otherwise indicated.

2. Glass Type:  Annealed float glass.

3. Tint:  Clear.
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4. Thickness:  1/4 inch, nominal.

5. Visible Light Transmittance (VLT):  _____ percent, nominal.

6. Shading Coefficient:  _____, nominal.

7. Solar Heat Gain Coefficient (SHGC):  _____, nominal.

8. Visible Light Reflectance, Outside:  _____ percent, nominal.

9. Glazing Method:  Dry glazing method, gasket glazing.

10. Manufacturers:

a. Tecnoglass; Low-E Glass:  www.tecnoglass.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Type G-3 - Monolithic Safety Glazing:  Non-fire-rated.

1. Applications:

a. Glazed lites in doors, except fire doors.

b. Glazed sidelights to doors, except in fire-rated walls and partitions.

c. Other locations required by applicable federal, state, and local codes and regulations.

d. Other locations indicated on drawings.

2. Glass Type:  Fully tempered safety glass as specified.

3. Tint:  Clear.

4. Thickness:  1/4 inch, nominal.

5. Visible Light Transmittance (VLT):  _____ percent, nominal.

C. Type G-6 - Hurricane Impact Resistance Glazing:  Laminated glass, 3-Ply.

1. Applications:  Locations as indicated on drawings.

2. Tint:  Clear.

3. Thickness:  As required to meet performance criteria.

4. Outside Lite:  Annealed glass.

5. Interlayer:  Polyvinyl butyral (PVB), thickness as required to meet performance criteria.

6. Middle Lite:  Annealed glass.

7. Interlayer, Inboard Side:  Polyvinyl butyral (PVB), thickness as required to meet
performance criteria.

8. Inside Lite:  Annealed glass.

9. Performance Criteria:

a. Hurricane Impact Resistance:  Comply with ASTM E1996 windborne debris
requirements for "Enhanced Protection" within Wind Zone 1.

10. Visible Light Transmittance (VLT):  _____ percent, nominal.

11. Shading Coefficient:  _____, nominal.

12. Solar Heat Gain Coefficient (SHGC):  _____, nominal.

13. Visible Light Reflectance, Outside:  _____ percent, nominal.

14. Glazing Method:  As required to meet performance criteria.

15. Manufacturers:

a. Substitutions:  See Section 01 60 00 - Product Requirements.

16. Fabricators:

a. Thompson I.G., LLC; Hurricane Impact Resistance Glazing: 
www.thompsonig.com/#sle.

2.05 LAMINATED GLASS INTERLAYERS

A. Type LGI-7 - Hurricane-Resistant Polyvinyl Butyral (PVB) Interlayer for Laminated Glazing:

1. Applications:

a. Laminated pane of insulating glass unit, Type G-6.

2. Color:  Clear.

3. Thickness:  As required for indicated performance of laminated glass application.

4. Visible Light Transmittance (VLT):  _____ percent, nominal.

5. Manufacturers:
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a. Eastman Chemical Company: Saflex Clear PVB Interlayer:  www.saflex.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.

2.06 GLASS COATINGS

A. Solar Control Coating:  Two-component, metal-oxide nano-particles with 5 percent solids
content, minimum.

1. Application:  Locations as indicated on drawings.

2. Color:  Clear, fade resistant.

3. Dry Film Thickness:  10 microns, bubble and crack resistant.

4. Visible Light Transmission:  Maintains up to 80 percent.

5. Ultraviolet Light Reduction:  99.9 percent.

6. Solar Heat Gain Coefficient:  0.53.

7. Shading Coefficient:  0.72.

2.07 ACCESSORIES

A. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II. 
Length of 0.1 inch for each square foot of glazing or minimum 4 inch by width of glazing rabbet
space minus 1/16 inch by height to suit glazing method and pane weight and area.

B. Glazing Splines:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM
C864 Option II; color black.

PART 3  EXECUTION

3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

3.02 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours
before glazing. Remove coatings that are not tightly bonded to substrates.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.

C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL

3.04 INSTALLATION - DRY GLAZING METHOD (GASKET GLAZING)

A. Application - Exterior and/or Interior Glazed:  Set glazing infills from either the exterior or the
interior of the building.

B. Place setting blocks at 1/4 points with edge block no more than 6 inch from corners.

C. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to
attain full contact.

D. Install removable stops without displacing glazing gasket; exert pressure for full continuous
contact.

3.05 CLEANING

A. See Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

B. Remove excess glazing materials from finish surfaces immediately after application using
solvents or cleaners recommended by manufacturers.
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C. Remove nonpermanent labels immediately after glazing installation is complete.

D. Clean glass and adjacent surfaces after sealants are fully cured.

E. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial
Completion in accordance with glass manufacturer's written recommendations.

3.06 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark
heat absorbing or reflective glass units.

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

3.07 SCHEDULES

A. All Exterior Glazing: Glass Type IG-1

B. Interior Non-rated Door Glass: Tpe G-3

C. See section 08 88 13 for fire-rated glazing in fire-rated door assemblies.

END OF SECTION
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SECTION 08 88 13

FIRE-RATED GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire-rated glazing units.

B. Glazing compounds.

1.02 RELATED REQUIREMENTS

A. Section 08 12 13 - Hollow Metal Frames:  Glazed borrowed lites.

B. Section 08 14 16 - Flush Wood Doors:  Glazed lites in doors.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

C. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016 (Reapproved 2023).

D. GANA (GM) - GANA Glazing Manual; 2022.

E. GANA (SM) - GANA Sealant Manual; 2008.

F. GANA (LGRM) - Laminated Glazing Reference Manual; 2019.

G. IGMA TM-3000 - North American Glazing Guidelines for Sealed Insulating Glass Units for
Commercial & Residential Use; 1990 (Reaffirmed 2016).

H. ITS (DIR) - Directory of Listed Products; Current Edition.

I. UL (DIR) - Online Certifications Directory; Current Edition.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data on Glazing Unit Glazing Types:  Provide structural, physical, and environmental
characteristics, size limitations, special handling and installation requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with GANA (GM), GANA (SM), GANA (LGRM), and IGMA
TM-3000 for glazing installation methods.  Maintain one copy on site.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1. Provide certified glass products through ANSI accredited certifications that include plant
audits and independent laboratory performance testing.

C. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

PART 2  PRODUCTS

2.01 GLASS MATERIALS

2.02 GLAZING UNITS

A. Type FRG-1 - Fire-Resistance-Rated Glazing:  Type, thickness, and configuration of glazing
that contains flames, smoke, and blocks radiant heat, as required to achieve indicated fire rating
period exceeding 45 minutes.
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1. Applications:

a. Glazing in fire-rated door assembly.

2. Provide products listed by ITS (DIR) or UL (DIR) and approved by authorities having
jurisdiction.

3. Safety Glazing Certification:  16 CFR 1201 Category II.

4. Fire Rating Period:  120 minutes.

2.03 GLAZING COMPOUNDS

A. Type GC-1 - Silicone Sealant:  Single component; neutral curing; capable of water immersion
without loss of properties; nonbleeding, nonstaining; ASTM C920, Type S, Grade NS, Class 25,
Uses M, A, and G; with cured Shore A hardness range of 15 to 25; _____ color.

2.04 ACCESSORIES

2.05 SOURCE QUALITY CONTROL

A. Provide shop inspection and testing for Type _____ glass.

PART 3  EXECUTION

3.01 INSTALLATION - GENERAL

A. Install glazing in compliance with written instructions of glass, gaskets, and other glazing
material manufacturers unless more stringent requirements are indicated, including those in
referenced glazing standards.

B. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's
instructions.

C. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass
manufacturer.

D. Set glass lites of system with uniform pattern, draw, bow, and similar characteristics.

E. Set glass lites in proper orientation so that coatings face exterior or interior as indicated.

F. Prevent glass from contact with contaminating substances that may result from construction
operations including, but not limited to weld spatter, fire-safing, plastering, mortar droppings,
etc.

END OF SECTION
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SECTION 09 21 16

GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal stud wall framing.

B. Acoustic insulation.

C. Gypsum sheathing.

D. Cementitious backing board.

E. Gypsum wallboard.

F. Joint treatment and accessories.

G. Water-resistive barrier over exterior wall sheathing.

H. Bullet resistant sheathing and wallboard.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 06 10 00 - Rough Carpentry:  Wood blocking product and execution requirements.

C. Section 07 25 00 - Weather Barriers:  Water-resistive barrier over sheathing.

D. Section 07 92 00 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum
board or plaster work.

E. Section 09 30 00 - Tiling:  Tile backing board.

1.03 REFERENCE STANDARDS

A. AISI S220 - North American Standard for Cold-Formed Steel Nonstructural Framing; 2020.

B. AISI S240 - North American Standard for Cold-Formed Steel Structural Framing; 2015, with
Errata (2020).

C. ASHRAE Std 62.1 - Ventilation for Acceptable Indoor Air Quality; Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

D. ASTM A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and
Nonmetallic-Coated for Cold-Formed Framing Members; 2015.

E. ASTM C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial)
Steel Studs and Related Accessories; 2020.

F. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2017 (Reapproved 2022).

G. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2023.

H. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2020.

I. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2023.

J. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2019.

K. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2017.

L. ASTM C1178/C1178M - Standard Specification for Coated Glass Mat Water-Resistant Gypsum
Backing Panel; 2018.
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M. ASTM C1280 - Standard Specification for Application of Exterior Gypsum Panel Products for
Use as Sheathing; 2018 (Reapproved 2023).

N. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.

O. GA-216 - Application and Finishing of Gypsum Panel Products; 2024.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate the installation of gypsum board assemblies with size, location, and
installation of service utilities.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:

1. Provide data on metal framing, gypsum board, accessories, and joint finishing system.

2. Provide manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

C. Shop Drawings:  Indicate special details associated with fireproofing and acoustic seals.

1.06 QUALITY ASSURANCE

1.07 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Store gypsum products and accessories indoors and keep above freezing. Elevate boards
above floor, on nonwicking supports, in accordance with manufacturer's recommendations.

C. Store metal products to prevent corrosion.

PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.

2.02 METAL FRAMING MATERIALS

A. Steel Sheet:  ASTM A1003/A1003M, subject to the ductility limitations indicated in AISI S220 or
equivalent.

1. Structural Grade:  As required to meet design criteria.

2. Corrosion Protection Coating Designation:  G40, or equivalent in accordance with AISI
S220.

B. Manufacturers - Metal Framing, Connectors, and Accessories:

1. CEMCO; ____:  www.cemcosteel.com/#sle.

2. ClarkDietrich; ____:  www.clarkdietrich.com/#sle.

3. MarinoWARE; ____:  www.marinoware.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Nonstructural Framing System Components:  AISI S220; galvanized sheet steel, of size and
properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/120 at 5 psf.

1. Studs:  C-shaped with knurled or embossed faces.

2. Runners:  U shaped, sized to match studs.

D. Partition Head To Structure Connections:  Provide track fastened to structure with legs of
sufficient length to accommodate deflection, for friction fit of studs cut short and fastened as
indicated on drawings.
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2.03 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:

1. American Gypsum Company; ____:  www.americangypsum.com/#sle.

2. CertainTeed Corporation; ____:  www.certainteed.com/#sle.

3. Georgia-Pacific Gypsum; ____:  www.gpgypsum.com/#sle.

4. USG Corporation; ____:  www.usg.com/#sle.

5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Backing Board For Wet Areas:  One of the following products:

1. Application:  Surfaces behind tile in wet areas, including manufactured housing, tub and
shower surrounds, and shower ceilings.

C. Backing Board For Non-Wet Areas:  Water-resistant gypsum backing board as defined in ASTM
C1396/C1396M; sizes to minimum joints in place; ends square cut.

1. Application:  Vertical surfaces behind thinset tile, except in wet areas.

2. Edges: Tapered.

D. Exterior Sheathing Board:  Sizes to minimize joints in place; ends square cut.

1. Application:  Exterior sheathing, unless otherwise indicated.

2. Glass Mat Faced Sheathing:  Glass mat faced gypsum substrate as defined in ASTM
C1177/C1177M.

3. Core Type: Regular and Type X, as indicated.

4. Type X Thickness:  5/8 inch.

5. Regular Board Thickness:  1/2 inch.

6. Edges: Square.

7. Glass Mat Faced Products:

a. American Gypsum Company; M-Glass Exterior Sheathing Type X: 
www.americangypsum.com/#sle.

b. CertainTeed Corporation; GlasRoc Type X Exterior Sheathing: 
www.certainteed.com/#sle.

c. Georgia-Pacific Gypsum; DensGlass Sheathing:  www.gpgypsum.com/#sle.

d. USG Corporation; Securock Brand UltraLight Glass-Mat Sheathing Firecode X 5/8 in.
(15.9 mm):  www.usg.com/#sle.

2.04 GYPSUM BOARD ACCESSORIES

A. Acoustic Insulation:  ASTM C665; preformed mineral-fiber, friction fit type, unfaced; thickness
as required for STC.

B. Water-Resistive Barrier:   See Section 07 25 00.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C1007AISI S220 and manufacturer's
instructions.

B. Studs:  Space studs at 16 inches on center.

1. Extend partition framing to structure in all locations.

2. Partitions Terminating at Structure:  Attach extended leg top runner to structure, maintain
clearance between top of studs and structure, and brace both flanges of studs with
continuous bridging.
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3.03 ACOUSTIC ACCESSORIES INSTALLATION

A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around
electrical and mechanical items within partitions, and tight to items passing through partitions.

B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.

3.04 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Exterior Sheathing:  Comply with ASTM C1280. Install sheathing vertically, with edges butted
tight and ends occurring over firm bearing.

1. Paper-Faced Sheathing:  Immediately after installation, protect from weather by application
of water-resistive barrier.

C. Installation on Metal Framing:  Use screws for attachment of gypsum board except face layer of
nonrated double-layer assemblies, which may be installed by means of adhesive lamination.

3.05 JOINT TREATMENT

A. Glass Mat Faced Gypsum Board and Exterior Glass Mat Faced Sheathing:  Use fiberglass joint
tape, embed and finish with setting type joint compound.

B. Paper Faced Gypsum Board:  Use paper joint tape, embed with drying type joint compound and
finish with drying type joint compound.

C. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 5:  Walls and ceilings to receive semi-gloss or gloss paint finish and other areas
specifically indicated.

2. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.

3. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not
accessible in the completed construction.

D. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.

1. Feather coats of joint compound so that camber is maximum 1/32 inch.

E. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface
after joints have been properly treated; achieve a flat and tool mark-free finish.

F. Fill and finish joints and corners of cementitious backing board as recommended by
manufacturer.

3.06 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet
in any direction.

3.07 CLEANING

A. Clean __________.

3.08 PROTECTION

A. Protect installed gypsum board assemblies from subsequent construction operations.

END OF SECTION



����������

�	
�����	�
���	��	����	����	����

������	�����	
����������	����	���	�����	���� 	�

����!��"����	����!���	
�������	�""���	����	������	���	��

�����������	��	���	���#	��	�����	$���	���	%&'	�"	��
������


��!���	(�	�����	���	�����������	��	���	������	�""��� 	�������

����	�������	��	!����

)��
����	����	�	���!�	���#	*	�����(��	��	��!������	��	"�+�� 

��
��	�����!�	���	�������	�#���!���	"��	�������	��!�� 	���,-./0-.12234-0.52.-67861-.92/:.;:2<046=.->?-:4-61-@.0-:A-.?-:0268B4C-D.1265-65@.86D.868B9C-.045-.5:8EE41F.GB-80-.17220-.92/:.12234-.?:-E-:-61-0F.H9.1B41346=.I11-?5.IBB@
92/.8=:--.52.57-./0-.2E.8BB.12234-0F.J2:.K2:-.46E2:K85426@.:-8D.2/:.LMNOPQRSLTUNQR

VWWVXYZ[\W]̂X\_ àabcdèff
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ÛM1$2STS1]$&'48

_9B��C ":J

6+Ù
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EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING
22 05 16 - 1

SECTION 22 05 16

EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flexible pipe connectors.

B. Expansion joints and compensators.

C. Pipe loops, offsets, and swing joints.

1.02 RELATED REQUIREMENTS

A. Section 21 05 00 - Common Work Results for Fire Suppression.

B. Section 22 10 05 - Plumbing Piping.

1.03 REFERENCE STANDARDS

A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service; 2022.

B. EJMA (STDS) - EJMA Standards; Tenth Edition.

1.04 SUBMITTALS

A. Product Data:

1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating,
face-to-face length, live length, hose wall thickness, hose convolutions per foot and per
assembly, fundamental frequency of assembly, braid structure, and total number of wires
in braid.

2. Expansion Joints:  Indicate maximum temperature and pressure rating, and maximum
expansion compensation.

B. Design Data:  Indicate selection calculations.

C. Manufacturer's Instructions:  Indicate manufacturer's installation instructions, special
procedures, and external controls.

D. Project Record Documents:  Record installed locations of flexible pipe connectors, expansion
joints, anchors, and guides.

E. Maintenance Data:  Include adjustment instructions.

1.05 REGULATORY REQUIREMENTS

A. Conform to UL or Warnock Hersey requirements.

1.06 EXTRA MATERIALS

A. Supply two sets of packing for each packed expansion joint.

PART 2  PRODUCTS

2.01 FLEXIBLE PIPE CONNECTORS - STEEL PIPING

A. Manufacturers:

1. Mercer Rubber Company:  www.mercer-rubber.com/#sle.

2. Metraflex Company:  www.metraflex.com/#sle.

3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Inner Hose:  Carbon Steel, Stainless Steel or Bronze.

C. Exterior Sleeve:  Single braided or Double braided, stainless steel or bronze.

D. Exterior Sleeve:  None.

E. Pressure Rating:  125 psi and 450 degrees F or 200 psi and 250 degrees F.
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F. Joint:  As specified for pipe joints.

G. Size:  Use pipe sized units.

H. Maximum offset:  3/4 inch on each side of installed center line.

2.02 FLEXIBLE PIPE CONNECTORS - COPPER PIPING

A. Manufacturer:

1. Mercer Rubber Company:  www.mercer-rubber.com/#sle.

2. Metraflex Company:  www.metraflex.com/#sle.

3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Inner Hose:  Bronze.

C. Exterior Sleeve:  Braided bronze.

D. Pressure Rating:  125 psi and 450 degrees F or 200 psi and 250 degrees F.

E. Joint:  As specified for pipe joints.

F. Size:  Use pipe sized units.

G. Maximum offset:  3/4 inch on each side of installed center line.

H. Application:  Copper piping.

2.03 EXPANSION JOINTS - STEEL WITH PACKED SLIDING SLEEVE

A. Working Pressure and Temperature:  Class 150 or Class 300.

B. Joint:  As specified for pipe joints.

C. Size:  Use pipe sized units.

D. Application:  Steel piping 2 inches and over.

2.04 EXPANSION JOINTS - COPPER WITH PACKED SLIDING SLEEVE

A. Working Pressure:  125 psi.

B. Maximum Temperature:  250 degrees F.

C. Joint:  As specified for pipe joints.

D. Size:  Use pipe sized units.

E. Application:  Copper or steel piping 2 inches and over.

2.05 ACCESSORIES

A. Stainless Steel Pipe:  ASTM A269.

B. Pipe Alignment Guides:

1. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame
with four mounting holes, clearance for minimum 1 inch thick insulation, minimum 3 inches
travel.

C. Swivel Joints:

1. Fabricated steel, Bronze, Ductile Iron or Cast steel body, double ball bearing race, field
lubricated, with rubber (Buna-N) o-ring seals.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards.

C. Install flexible pipe connectors on pipes connected to vibration isolated equipment.  Provide line
size flexible connectors.
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D. Install flexible connectors at right angles to displacement.  Install one end immediately adjacent
to isolated equipment and anchor other end.  Install in horizontal plane unless indicated
otherwise.

E. Anchor pipe to building structure where indicated.  Provide pipe guides so movement is directed
along axis of pipe only.  Erect piping such that strain and weight is not on cast connections or
apparatus.

F. Provide support and equipment required to control expansion and contraction of piping.  Provide
loops, pipe offsets, and swing joints, or expansion joints where required.

G. Substitute grooved piping for vibration isolated equipment instead of flexible connectors. 
Grooved piping need not be anchored.

END OF SECTION
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SECTION 22 05 48

VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

SEE SPECIFICATION SECTION 23 05 48

END OF SECTION
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SECTION 22 05 53

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Stencils.

D. Pipe Markers.

1.02 RELATED REQUIREMENTS

A. Section 09 90 00 - Painting and Coating:  Identification painting.

B. Section 22 60 00 - Gas and Vacuum Systems for Laboratory and Healthcare Facilities:  Supply
of pipe labels for placement under this section.

1.03 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; The American Society of
Mechanical Engineers; 2007.

1.04 SUBMITTALS

A. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.

B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

C. Product Data:  Provide manufacturers catalog literature for each product required.

D. Samples:  Submit two labels; tags in size.

E. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

F. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS

2.01 PLUMBING COMPONENT IDENTIFICATION GUIDELINE

A. Pipe Markers:  3/4 inch diameter and higher.

2.02 MANUFACTURERS

A. Brady Corporation:  www.bradycorp.com.

B. Champion America, Inc:  www.Champion-America.com.

C. Seton Identification Products:  www.seton.com/aec.

D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 NAMEPLATES

A. Description:  Laminated three-layer plastic with engraved letters.

1. Letter Color:  Black.

2. Letter Height:  1/2 inch.

3. Background Color:  Yellow.

2.04 TAGS

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting
background color.  Tag size minimum 1-1/2 inch diameter or square.

B. Metal Tags:  Brass, aluminum, or stainless steel with stamped letters; tag size minimum 1-1/2
inch diameter or square with smooth edges.
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C. Chart:  Typewritten letter size list in anodized aluminum frame.

2.05 STENCILS

A. Stencils:  With clean cut symbols and letters of following size:

1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 1/2 inch
high letters.

2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 3/4 inch high
letters.

3. 2-1/2 to 6 inch Outside Diameter of Insulation or Pipe:  12 inch long color field, 1-1/4 inch
high letters.

4. 8 to 10 inch Outside Diameter of Insulation or Pipe:  24 inch long color field, 2-1/2 inch
high letters.

5. Over 10 inch Outside Diameter of Insulation or Pipe:  32 inch long color field, 3-1/2 inch
high letters.

6. Ductwork and Equipment:  2-1/2 inch high letters.

B. Stencil Paint:  As specified in Section 09 90 00, semi-gloss enamel, colors conforming to ASME
A13.1.

2.06 PIPE MARKERS

A. Comply with ASME A13.1.

B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

D. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape,
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.

2.07 CEILING TACKS

A. Description:  Steel with 3/4 inch diameter color coded head.

B. Color code as follows:

1. HVAC Equipment:  Yellow.

2. Fire Dampers and Smoke Dampers:  Red.

3. Plumbing Valves:  Green.

4. Heating/Cooling Valves:  Blue.

PART 3  EXECUTION

3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

B. Prepare surfaces in accordance with Section 09 90 00 for stencil painting.

3.02 INSTALLATION

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.

C. Apply stencil painting in accordance with Section 09 90 00.

D. Install plastic pipe markers in accordance with manufacturer's instructions.

E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.
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F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above
buried pipe.

G. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices
with plastic nameplates or stencil painting.  Small devices, such as in-line pumps, may be
identified with tags.

H. Identify control panels and major control components outside panels with plastic nameplates.

I. Identify thermostats relating to terminal boxes or valves with nameplates.

J. Identify valves in main and branch piping with tags.

K. Identify air terminal units and radiator valves with numbered tags.

L. Tag automatic controls, instruments, and relays.  Key to control schematic.

M. Identify piping, concealed or exposed, with plastic pipe markers or plastic tape pipe markers. 
Use tags on piping 3/4 inch diameter and smaller.  Identify service, flow direction, and pressure. 
Install in clear view and align with axis of piping.  Locate identification not to exceed 20 feet on
straight runs including risers and drops, adjacent to each valve and Tee, at each side of
penetration of structure or enclosure, and at each obstruction.

N. Identify ductwork with plastic nameplates or stenciled painting.  Identify with air handling unit
identification number and area served.  Locate identification at air handling unit, at each side of
penetration of structure or enclosure, and at each obstruction.

O. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings.  Locate in corner of
panel closest to equipment.

END OF SECTION
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SECTION 22 07 19

PLUMBING PIPING INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Piping insulation.

B. Jackets and accessories.

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 22 10 05 - Plumbing Piping:  Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014.

D. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019, with Editorial
Revision (2023).

E. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007
(Reapproved 2019).

F. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and
Finishing Cement; 2007 (Reapproved 2019).

G. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

H. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2023.

I. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2022a.

J. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2022.

K. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2023.

L. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation for
Nominal Sizes of Pipe and Tubing; 2022.

M. ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate
Thermal Insulation; 2022.

N. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2023).

O. ASTM D1056 - Standard Specification for Flexible Cellular Materials—Sponge or Expanded
Rubber; 2020.

P. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics; 2019.

Q. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023c.

R. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).



Swift Community Center  Town of East Greenwich Expansion
October 24, 2024  East Greenwich Town Council

PLUMBING PIPING INSULATION
22 07 19 - 2

StudioJAED Architects & Engineers
Project No. 24065

S. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association; 2006.

T. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

B. Samples:  Submit two samples of any representative size illustrating each insulation type.

C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of  experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section with minimum 3 years of experience, or and approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.07 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, NFPA 255, or UL 723.

2.02 GLASS FIBER

A. Manufacturers:

1. Knauf Insulation:  www.knaufusa.com.

2. Johns Manville Corporation:  www.jm.com.

3. Owens Corning Corp:  www.owenscorning.com.

4. CertainTeed Corporation; :  www.certainteed.com.

5. Substitutions:  Contact Behan Brothers, Inc.

B. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.

1. 'K' value:  ASTM C177, 0.24 at 75 degrees F.

2. Maximum service temperature:  850 degrees F; 1200 degrees F; 1600 degrees F.

3. Maximum moisture absorption:  0.2 percent by volume.

C. Insulation:  ASTM C547 ; semi-rigid, noncombustible, end grain adhered to jacket.

1. 'K' value:  ASTM C177, 0.24 at 75 degrees F.

2. Maximum service temperature:  650 degrees F.

3. Maximum moisture absorption:  0.2 percent by volume.

D. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02
perm-inches.

E. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
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F. Vapor Barrier Lap Adhesive:

1. Compatible with insulation.

G. Insulating Cement/Mastic:

1. ASTM C195; hydraulic setting on mineral wool.

H. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.

2. Blanket:  1.0 lb/cu ft density.

3. Weave:  5x5; 10x10; or 10x20.

I. Indoor Vapor Barrier Finish:

1. Cloth:  Untreated; 9 oz/sq yd weight.

2. Vinyl emulsion type acrylic, compatible with insulation, black or white color.

J. Outdoor Vapor Barrier Mastic:

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

K. Outdoor Breather Mastic:

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

L. Insulating Cement:

1. ASTM C449/C449M.

2.03 CELLULAR GLASS

A. Manufacturers:

1. Pittsburgh Corning Corporation:  www.foamglasinsulation.com/#sle.

2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  ASTM C552, Grade 1.

1. 'K' value:  0.37 at 100 degrees F.

2. Service Temperature:  Up to 900 degrees F.

3. Water Vapor Permeability:  0.005 perm inch.

4. Water Absorption:  0.2 percent by volume, maximum.

2.04 EXPANDED POLYSTYRENE

A. Manufacturers:

B. Insulation:  ASTM C578; rigid closed cell.

1. 'K' value:  0.23 at 75 degrees F.

2. Maximum service temperature:  165 degrees F.

3. Maximum water vapor permeance:  5.0 perms

2.05 EXPANDED PERLITE

A. Manufacturers:

1. Schundler Company:  www.schundler.com/#sle.

B. Insulation:  ASTM C610, molded.

1. Maximum service temperature:  1200 degrees F.

2. Maximum water vapor transmission:  0.1 perm.

2.06 POLYISOCYANURATE CELLULAR PLASTIC

A. Insulation Material:  ASTM C591, rigid molded modified polyisocyanurate cellular plastic.

1. Dimension:  Comply with requirements of ASTM C585.

2. 'K' value:  0.18 at 75 degrees F, when tested in accordance with ASTM C518.

3. Minimum Service Temperature:  -70 degrees F.

4. Maximum Service Temperature:  300 degrees F.

5. Water Absorption:  0.5 percent by volume, maximum, when tested in accordance with
ASTM D2842..
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6. Moisture Vapor Transmission:  4.0 perm in.

7. Connection:  Waterproof vapor barrier adhesive.

2.07 POLYETHYLENE

A. Manufacturers:

1. Armacell International:  www.armacell.com/#sle.

B. Insulation:  Flexible closed-cell polyethylene tubing, slit lengthwise for installation, complying
with applicable requirements of ASTM D1056.

1. 'K' value:  ASTM C177; 0.25 at 75 degrees F.

2. Maximum Service Temperature:  200 degrees F.

3. Density:  2 lb/cu ft.

4. Maximum Moisture Absorption:  1.0 percent by volume.

5. Moisture Vapor Permeability:  0.05 perm inch, when tested in accordance with ASTM
E96/E96M.

6. Connection:  Contact adhesive.

2.08 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturer:

1. Armacell International:  www.armacell.com/#sle.

2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM C 534
Grade 3;grade 2; grade 1 use molded tubular material wherever possible.

1. Minimum Service Temperature:  -40 degrees F.

2. Maximum Service Temperature:  220 degrees F.

3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.

2.09 JACKETS

A. PVC Plastic.

1. Manufacturers:

a. Johns Manville Corporation:  www.jm.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  0 degrees F.

b. Maximum Service Temperature:  150 degrees F.

c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance
with ASTM E96/E96M.

d. Thickness:  20 mil; 30 mil.

e. Connections:  Brush on welding adhesive, tacks, pressure sensitive color matching
vinyl tape.

3. Covering Adhesive Mastic:

B. ABS Plastic:

1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.

a. Minimum Service Temperature:  -40 degrees F.

b. Maximum Service Temperature of 180 degrees F.

c. Moisture Vapor Permeability:  0.012 perm inch, when tested in accordance with
ASTM E96/E96M.

d. Thickness:  30 mil.

e. Connections:  Brush on welding adhesive.

C. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire retardant
lagging adhesive.
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1. Lagging Adhesive:

a. Compatible with insulation.

D. Aluminum Jacket: ASTM B209 (ASTM B209M) formed aluminum sheet.

1. Thickness:  0.016 inch, 0.020 inch sheet.

2. Finish:  Smooth, embossed.

3. Joining:  Longitudinal slip joints and 2 inch laps.

4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.

5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

6. Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick stainless steel.

E. Stainless Steel Jacket:  ASTM A 666, Type 304 or 316 stainless steel.

1. Thickness:  0.010 inch.

2. Finish:  Smooth.

3. Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick stainless steel.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.

C. Exposed Piping:  Locate insulation and cover seams in least visible locations.

D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing
longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

H. Glass fiber insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. 
Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive. 
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

I. Inserts and Shields:

1. Application:  Piping 1-1/2 inches diameter or larger.

2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

3. Insert location:  Between support shield and piping and under the finish jacket.

4. Insert configuration:  Minimum 6 inches long, of same thickness and contour as adjoining
insulation; may be factory fabricated.

5. Insert material:  Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.
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J. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at
supports, protrusions, and interruptions.  At fire separations, refer to Section 07 84 00.

K. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
finished floor):  Finish with PVC jacket and fitting covers.

L. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of
horizontal piping.

M. Buried Piping:  Provide factory fabricated assembly with inner all-purpose service jacket with
self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil thick aluminum
foil sandwiched between three layers of bituminous compound; outer surface faced with a
polyester film.

N. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer. 
Cover with aluminum jacket with seams located on bottom side of horizontal piping.

3.03 SCHEDULES

3.04 INTERIOR INSULATION APPLICATION SCHEDULE

A. Service:  Domestic hot, recirculated hot water.

1. Operating Temperature:  60 to 140 deg F.

2. Insulation Material:  Flexible elastomeric or glass fiber.

3. Insulation Thickness:  Apply the following insulation thicknesses:

a. Pipe, All Sizes:  1.0 inch.

4. Jacket:

a. Exposed Spaces (mechanical rooms, closets, etc.) = PVC

b. Concealed Spaces = None

5. Vapor Retarder Required:  No.

6. Finish:  None.

B. Service:  Domestic cold water.

1. Operating Temperature:  35 to 60 deg F.

2. Insulation Material:  Flexible elastomeric or glass fiber.

3. Insulation Thickness:  Apply the following insulation thicknesses:

a. Pipe, 1” or less:  0.5 inch.

b. Pipe, 1¼” to 2” :  0.5 inch.

c. Pipe, 2-1/2” to 4”:  1.0 inch.

d. Pipe, 5” and up :  1.0 inch.

4. Jacket:

a. Exposed Spaces (mechanical rooms, closets, etc.) = PVC

b. Concealed Spaces = None

5. Vapor Retarder Required:  Yes.

6. Finish:  None.

C. Service:  Rainwater conductors.

1. Operating Temperature:  32 to 100 deg F.

2. Insulation Material:  Mineral fiber.

3. Insulation Thickness:  Apply the following insulation thicknesses:

a. Pipe, 3” and up:  1.0 inch.

4. Jacket:

a. Concealed Piping - None

b. Exposed Piping - PVC
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5. Vapor Retarder Required:  Yes.

6. Finish:  None.

D. Service:  Roof drain bodies.

1. Operating Temperature:  32 to 100 deg F.

2. Insulation Material:  Mineral fiber.

3. Insulation Thickness:  1.0 inch.

4. Jacket:

a. Concealed - None

b. Exposed  - PVC

5. Vapor Retarder Required:  Yes.

6. Finish:  None

E. Service:  Sanitary waste piping where heat tracing is installed.

1. Operating Temperature:  35 to 100 deg F.

2. Insulation Material:  Mineral fiber.

3. Insulation Thickness:  Apply the following insulation thicknesses:

a. Pipe, 3” and up:  1.0 inch.

4. Jacket: Aluminum.

5. Vapor Retarder Required:  Yes.

6. Finish:  None.

F. Service:  Condensate drain piping.

1. Operating Temperature:  35 to 75 deg F.

2. Insulation Material:  Flexible elastomeric.

3. Insulation Thickness:  0.5 inch.

4. Jacket:  None.

5. Vapor Retarder Required:  Yes.

6. Finish:  None.

G. Service:  Exposed sanitary drains and domestic water supplies and stops for fixtures for the
disabled.

1. Operating Temperature:  35 to 120 deg F.

2. Insulation Material:  Molded closed cell vinyl.

3. Insulation Thickness:  3/16 inch.

4. Vapor Retarder Required:  No.

5. Finish:  None.

3.05 EXTERIOR INSULATION APPLICATION SCHEDULE

A. This application schedule is for aboveground insulation outside the building.  Loose-fill
insulation, for belowground piping, is specified in Division 2 piping distribution Sections.

B. Service:  Domestic water.

1. Operating Temperature:  60 to 180 deg F.

2. Insulation Material:  Cellular glass, with jacket

3. Insulation Thickness:  Apply the following insulation thicknesses:

a. Pipe, 1” or less:  2.0 inch.

b. Pipe, 1-1/4” and larger:  2.0 inch.

4. Jacket:  Aluminum.

5. Vapor Retarder Required:  No.

6. Finish:  None.

C. Service:  Storm water.

1. Operating Temperature:  32 to 100 deg F.

2. Insulation Material:  Flexible elastomeric.

3. Insulation Thickness:  Apply the following insulation thicknesses:
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a. Pipe, 1-1/4” to 2”:  0.5 inch.

b. Pipe, 2-1/2” and up:  1.0 inch.

4. Field-Applied Jacket:  Aluminum.

5. Vapor Retarder Required:  Yes.

6. Finish:  None.

END OF SECTION
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SECTION 22 10 05

PLUMBING PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pipe, pipe fittings, valves, and connections for piping systems.

1. Sanitary sewer.

2. Domestic water.

3. Storm water.

4. Condensate Drain Piping.

5. Flanges, unions, and couplings.

6. Pipe hangers and supports.

7. Ball valves.

8. Valves.

9. Flow controls.

10. Check.

11. Water pressure reducing valves.

12. Relief valves.

13. Strainers.

1.02 RELATED REQUIREMENTS

A. Section 31 23 16 - Excavation.

B. Section 31 23 23 - Fill.

C. Section 31 23 16.13 - Trenching.

D. Section 33 01 10.58 - Disinfection of Water Utility Piping Systems.

E. Section 07 84 00 - Firestopping.

F. Section 08 31 00 - Access Doors and Panels.

G. Section 09 90 00 - Painting and Coating.

H. Section 22 05 16 - Expansion Fittings and Loops for Plumbing Piping.

I. Section 22 05 53 - Identification for Plumbing Piping and Equipment.

J. Section 22 07 19 - Plumbing Piping Insulation.

K. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

L. Section 33 01 10.58 - Disinfection of Water Utility Piping Systems.

1.03 REFERENCE STANDARDS

A. ANSI Z21.22 - American National Standard for Relief Valves for Hot Water Supply Systems;
2015 (Reaffirmed 2020).

B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2020.

C. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2021.

D. ASME B16.4 - Gray Iron Threaded Fittings: Classes 125 and 250; 2021.

E. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

F. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.

G. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings: DWV; 2021.

H. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2018.

I. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder-Joint Drainage
Fittings—DWV; 2022.
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J. ASME B31.1 - Power Piping; 2022.

K. ASME B31.2 - Fuel Gas Piping; The American Society of Mechanical Engineers; 1968.

L. ASME B31.9 - Building Services Piping; 2020.

M. ASME BPVC-IV - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of
Heating Boilers; 2023.

N. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2023.

O. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with
Editorial Revision (2022).

P. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

Q. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2021.

R. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2023a.

S. ASTM B32 - Standard Specification for Solder Metal; 2020.

T. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes; 2020.

U. ASTM B43 - Standard Specification for Seamless Red Brass Pipe, Standard Sizes; 2020.

V. ASTM B68/B68M - Standard Specification for Seamless Copper Tube, Bright Annealed; 2019.

W. ASTM B68M - Standard Specification for Seamless Copper Tube, Bright Annealed (Metric);
2011.

X. ASTM B75/B75M - Standard Specification for Seamless Copper Tube; 2020.

Y. ASTM B75M - Standard Specification for Seamless Copper Tube (Metric); 1999 (Reapproved
2005).

Z. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.

AA. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

AB. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and
Refrigeration Field Service; 2020.

AC. ASTM B302 - Standard Specification for Threadless Copper Pipe, Standard Sizes; 2017.

AD. ASTM B306 - Standard Specification for Copper Drainage Tube (DWV); 2020.

AE. ASTM C4 - Standard Specification for Clay Drain Tile and Perforated Clay Drain Tile; 2004
(Reapproved 2018).

AF. ASTM C14 - Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pipe; 2020.

AG. ASTM C14M - Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pipe (Metric); 2020.

AH. ASTM C76 - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pipe; 2022a.

AI. ASTM C76M - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pipe (Metric); 2022a.

AJ. ASTM C425 - Standard Specification for Compression Joints for Vitrified Clay Pipe and Fittings;
2022.
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AK. ASTM C443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber
Gaskets; 2021.

AL. ASTM C443M - Standard Specification for Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets (Metric); 2021.

AM. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;
2020a.

AN. ASTM C700 - Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength,
and Perforated; 2018 (Reapproved 2022).

AO. ASTM C1053 - Standard Specification for Borosilicate Glass Pipe and Fittings for Drain, Waste,
and Vent (DWV) Applications; 2000 (Reapproved 2015).

AP. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2021a.

AQ. ASTM D2235 - Standard Specification for Solvent Cement for Acrylonitrile-Butadiene-Styrene
(ABS) Plastic Pipe and Fittings; 2022.

AR. ASTM D2239 - Standard Specification for Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on
Controlled Inside Diameter; 2022.

AS. ASTM D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series); 2020.

AT. ASTM D2447 - Standard Specification for Polyethylene (PE) Plastic Pipe, Schedules 40 and 80,
Based on Outside Diameter; 2003.

AU. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40; 2023.

AV. ASTM D2513 - Standard Specification for Polyethylene (PE) Gas Pressure Pipe, Tubing, and
Fittings; 2020.

AW. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems; 2020.

AX. ASTM D2609 - Standard Specification for Plastic Insert Fittings for Polyethylene (PE) Plastic
Pipe; 2021.

AY. ASTM D2661 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40
Plastic Drain, Waste, and Vent Pipe and Fittings; 2021.

AZ. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and
Vent Pipe and Fittings; 2020.

BA. ASTM D2680 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl
Chloride) (PVC) Composite Sewer Piping; 2020.

BB. ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for Outside
Diameter-Controlled Polyethylene Pipe and Tubing; 2020.

BC. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings;
2021.

BD. ASTM D2751 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe
and Fittings; 2005.

BE. ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Hot- and Cold-Water Distribution Systems; 2019a.

BF. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
Components with Tapered Sockets; 2020.
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BG. ASTM D2996 - Standard Specification for Filament-Wound "Fiberglass"
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe; 2017.

BH. ASTM D2997 - Standard Specification for Centrifugally Cast "Fiberglass"
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe; 2021.

BI. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2023.

BJ. ASTM D3262 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Sewer Pipe; 2020.

BK. ASTM D3517 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Pressure Pipe; 2019.

BL. ASTM D3754 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Sewer and Industrial Pressure Pipe; 2019.

BM. ASTM D3840 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe Fittings for Nonpressure Applications; 2019.

BN. ASTM F437 - Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 80; 2021.

BO. ASTM F438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 40; 2023.

BP. ASTM F439 - Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80; 2019.

BQ. ASTM F441/F441M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Pipe, Schedules 40 and 80; 2023.

BR. ASTM F442/F442M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Pipe (SDR-PR); 2023.

BS. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe;
2014 (Reapproved 2021).

BT. ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe and Fittings; 2022.

BU. ASTM F628 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40
Plastic Drain, Waste, and Vent Pipe with a Cellular Core; 2023.

BV. ASTM F679 - Standard Specification for Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic
Gravity Sewer Pipe and Fittings; 2021.

BW. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992
(Reapproved 2008).

BX. ASTM F1281 - Standard Specification for Crosslinked Polyethylene/Aluminum/Crosslinked
Polyethylene (PEX-AL-PEX) Pressure Pipe; 2023a.

BY. ASTM F1282 - Standard Specification for Polyethylene/Aluminum/Polyethylene (PE-AL-PE)
Composite Pressure Pipe; 2023a.

BZ. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2019.

CA. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; 2018.

CB. AWWA C110/A21.10 - Ductile-Iron and Gray-Iron Fittings; 2021.

CC. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; 2023.

CD. AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast; 2017, with Errata (2018).

CE. AWWA C651 - Disinfecting Water Mains; 2014, with Addendum (2020).
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CF. AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In. through 60
In. (100 mm through 1500 mm); 2022.

CG. AWWA C901 - Polyethylene (PE) Pressure Pipe and Tubing, 3/4 In. (19 mm) Through 3 In. (76
mm), for Water Service; 2020.

CH. AWWA C950 - Fiberglass Pressure Pipe; 2020.

CI. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and
Storm Drain, Waste, and Vent Piping Applications; 2021.

CJ. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; 2020.

CK. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

CL. MSS SP-67 - Butterfly Valves; 2022.

CM. MSS SP-69 - Pipe Hangers and Supports - Selection and Application; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2003.

CN. MSS SP-70 - Gray Iron Gate Valves, Flanged and Threaded Ends; 2011.

CO. MSS SP-71 - Gray Iron Swing Check Valves, Flanged and Threaded Ends; 2018.

CP. MSS SP-78 - Gray Iron Plug Valves, Flanged and Threaded Ends; 2011.

CQ. MSS SP-80 - Bronze Gate, Globe, Angle, and Check Valves; 2019.

CR. MSS SP-85 - Gray Iron Globe and Angle Valves, Flanged and Threaded Ends; 2011.

CS. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices;
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 2003.

CT. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010, with Errata .

CU. NFPA 54 - National Fuel Gas Code; National Fire Protection Association; 2012.

CV. NFPA 58 - Liquefied Petroleum Gas Code; National Fire Protection Association; 2014.

1.04 SUBMITTALS

A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide
manufacturers catalog information.  Indicate valve data and ratings.

B. Project Record Documents:  Record actual locations of valves.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with local standards.

1. Maintain one copy on project site.

B. Valves:  Manufacturer's name and pressure rating marked on valve body.

C. Welding Materials and Procedures:  Conform to ASME (BPV IX) and applicable state labor
regulations.

D. Welder Qualifications:  Certified in accordance with ASME (BPV IX).

E. Identify pipe with marking including size, ASTM material classification, ASTM specification,
potable water certification, water pressure rating.

1.06 REGULATORY REQUIREMENTS

A. Perform Work in accordance with local plumbing code.

B. Conform to applicable code for installation of backflow prevention devices.
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C. Provide certificate of compliance from authority having jurisdiction indicating approval of
installation of backflow prevention devices.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

1.08 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.

1.09 EXTRA MATERIALS

A. Provide two repacking kits for each size valve.

PART 2  PRODUCTS

2.01 SANITARY SEWER PIPING, BURIED BEYOND 5 FEET OF BUILDING

A. Cast Iron Pipe:  ASTM A74 service weight.

1. Fittings:  Cast iron.

2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.

B. PVC Pipe:  ASTM D 3034 SDR 35.  As permitted by code.

1. Fittings:  PVC.

2. Joints:  Push-on, using ASTM F477 elastomeric gaskets.

C. PVC Pipe:  ASTM D 2665 or ASTM D 3034.  As permitted by code.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.02 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Pipe:  ASTM A74 service weight.

1. Fittings:  Cast iron.

2. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene gaskets
or lead and oakum.

B. Cast Iron Pipe:  CISPI 301, hubless.

1. Fittings:  Cast iron.

2. Joints:  CISPI 310, neoprene gasket and stainless steel clamp and shield assemblies.

2.03 SANITARY SEWER PIPING, ABOVE GRADE

A. Cast Iron Pipe:  ASTM A74, service weight.

1. Fittings:  Cast iron.

2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.

B. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. Fittings:  Cast iron.

2. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

C. PVC Pipe:  ASTM D1785 Schedule 40, or ASTM D2241 SDR 26 for not less than 150 psi
pressure rating.

1. Fittings:  ASTM D2466, PVC.

2. Joints:  Solvent welded, with ASTM D2564 Solvent cement.
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2.04 WATER PIPING, BURIED BEYOND 5 FEET OF BUILDING

A. Ductile Iron Pipe:  AWWA C151/A21.51.

1. Fittings:  AWWA C110, ductile or gray iron, standard thickness.

2. Joints:  AWWA C111/A21.11, rubber gasket with 3/4 inch diameter rods.

B. Copper Pipe:  ASTM B42, hard drawn.

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.

2. Joints:  ASTM B 32, alloy Sn95 solder.

C. Copper Pipe:  ASTM B42, annealed.

1. Fittings:  ASME B16.26, cast bronze.

2. Joints:  Flared.

2.05 WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Copper Pipe:  ASTM B42, hard drawn.

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.

2. Joints:  ASTM B 32, alloy Sn95 solder.

B. Copper Pipe:  ASTM B42, annealed.

1. Fittings:  ASME B16.26, cast bronze.

2. Joints:  Flared.

2.06 WATER PIPING, ABOVE GRADE

A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), Drawn (H).

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.

2. Joints:  ASTM B32, alloy Sn95 solder.

2.07 STORM WATER PIPING, BURIED BEYOND 5 FEET OF BUILDING

A. Cast Iron Pipe:  ASTM A74 service weight.

1. Fittings:  Cast iron.

2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.

B. Concrete Pipe:  Nonreinforced, ASTM C14 (ASTM C14M) Class 1.

1. Fittings:  Concrete, as specified for pipe.

2. Joints:  Elastomeric gaskets; ASTM C443 (ASTM C443M).

C. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.08 STORM WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Pipe:  ASTM A74 service weight.

1. Fittings:  Cast iron.

2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.

B. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. Fittings:  Cast iron.

2. Joints:  Neoprene gaskets and stainless steel clamp-and-shield assemblies.

C. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.09 STORM WATER PIPING, ABOVE GRADE

A. Cast Iron Pipe:  ASTM A74 service weight.

1. Fittings:  Cast iron.

2. Joint Seals:  ASTM C564 neoprene gaskets, or lead and oakum.
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B. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. Fittings:  Cast iron.

2. Joints:  Neoprene gaskets and stainless steel clamp-and-shield assemblies.

C. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.10 CONDENSATE DRAIN PIPING

A. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.11 FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 3 Inches and Under:

1. Ferrous pipe:  Class 150 malleable iron threaded unions.

2. Copper tube and pipe:  Class 150 bronze unions with soldered joints.

B. Flanges for Pipe Size Over 1 Inch:

1. Ferrous pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges; preformed
neoprene gaskets.

2. Copper tube and pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.

C. Grooved and Shouldered Pipe End Couplings:

1. Housing:  Malleable iron clamps to engage and lock, designed to permit some angular
deflection, contraction, and expansion; steel bolts, nuts, and washers; galvanized for
galvanized pipe.

2. Sealing gasket:  "C" shape composition sealing gasket.

D. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

2.12 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze
hangers.

3. Trapeze Hangers:  Welded steel channel frames attached to structure.

4. Vertical Pipe Support:  Steel riser clamp.

B. Plumbing Piping - Drain, Waste, and Vent:

1. Conform to ASME B31.9.

2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split
ring.

3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.

4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.

5. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

6. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel
clamp.

7. Vertical Support:  Steel riser clamp.

8. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete
pier or steel support.

9. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

C. Plumbing Piping - Water:
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1. Conform to ASME B31.9.

2. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split
ring.

3. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.

4. Hangers for Hot Pipe Sizes 2 Inches to 4 Inches:  Carbon steel, adjustable, clevis.

5. Hangers for Hot Pipe Sizes 6 Inches and Over:  Adjustable steel yoke, cast iron pipe roll,
double hanger.

6. Multiple or Trapeze Hangers:  Steel channels with welded supports or spacers and hanger
rods.

7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over:  Steel channels with
welded supports or spacers and hanger rods, cast iron roll.

8. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

9. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel
clamp.

10. Wall Support for Hot Pipe Sizes 6 Inches and Over:  Welded steel bracket and wrought
steel clamp with adjustable steel yoke and cast iron pipe roll.

11. Vertical Support:  Steel riser clamp.

12. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange,
and concrete pier or steel support.

13. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, locknut,
nipple, floor flange, and concrete pier or steel support.

14. Floor Support for Hot Pipe Sizes 6 Inches and Over:  Adjustable cast iron pipe roll and
stand, steel screws, and concrete pier or steel support.

15. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

2.13 GATE VALVES

A. Manufacturers:

1. Conbraco Industries:  www.conbraco.com.

2. Nibco, Inc:  www.nibco.com.

3. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Up To and Including 3 Inches:

1. 1, Class 125, bronze body, bronze trim, rising stem, handwheel, inside screw, solid wedge
disc, solder ends.

C. 2 Inches and Larger:

1. 1, Class 125, iron body, bronze trim, outside screw and yoke, handwheel, solid wedge
disc, flanged ends.  Provide chain-wheel operators for valves 6 inches and larger mounted
over 8 feet above floor.

2.14 GLOBE VALVES

A. Manufacturers:

1. Conbraco Industries:  www.conbraco.com.

2. Nibco, Inc:  www.nibco.com.

3. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Up To and Including 3 Inches:

1. 1, Class 125, bronze body, bronze trim, handwheel, bronze disc, solder ends.

C. 2 Inches and Larger:

1. 1, Class 125, iron body, bronze trim, handwheel, outside screw and yoke, renewable
bronze plug-type disc, renewable seat, flanged ends.  Provide chain-wheel operators for
valves 6 inches and larger mounted over 8 feet above floor.
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2.15 BALL VALVES

A. Manufacturers:

1. Conbraco Industries:  www.conbraco.com.

2. Nibco, Inc:  www.nibco.com.

3. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze or ductile
iron body, 304 stainless steel or chrome plated brass ball, regular port, teflon seats and stuffing
box ring, blow-out proof stem, lever handle with balancing stops, threaded or grooved ends with
union.

C. Construction, 4 Inches and Smaller:  MSS SP-110, Class 150, 400 psi CWP, bronze, two piece
body, chrome plated brass ball, regular port, teflon seats and stuffing box ring, blow-out proof
stem, lever handle with balancing stops, solder ends with union.

2.16 PLUG VALVES

A. Manufacturers:

1. Conbraco Industries:  www.conbraco.com.

2. Nibco, Inc:  www.nibco.com.

3. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Construction 2-1/2 Inches and Larger:  1, 175 psi CWP, cast iron body and plug, pressure
lubricated, teflon or Buna N packing, flanged or grooved ends.  Provide lever operator with set
screw.

2.17 BUTTERFLY VALVES

A. Manufacturers:

1. Hammond Valve:  www.hammondvalve.com.

2. Crane Co.:  www.cranevalve.com.

3. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Construction 1-1/2 Inches and Larger:  MSS SP-67, 200 psi CWP, cast or ductile iron body,
nickel-plated ductile iron disc, resilient replaceable EPDM, Buna N, or EPT seat, wafer, lug, or
grooved ends, extended neck, 10 position lever handle.

C. Provide gear operators for valves 8 inches and larger, and chain-wheel operators for valves
mounted over 8 feet above floor.

2.18 FLOW CONTROLS

A. Manufacturers:

1. ITT Bell & Gossett:  www.bellgossett.com.

2. Griswold Controls:  www.griswoldcontrols.com.

3. Taco, Inc:  www.taco-hvac.com.

B. Construction:  Class 125, Brass or bronze body with union on inlet and outlet, temperature and
pressure test plug on inlet and outlet, blowdown/backflush drain.

C. Calibration:  Control flow within 5 percent of selected rating, over operating pressure range of 10
times minimum pressure required for control, maximum minimum pressure 3.5 psi psi.

2.19 SWING CHECK VALVES

A. Manufacturers:

1. Hammond Valve:  www.hammondvalve.com.

2. Nibco, Inc:  www.nibco.com.

3. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Up to 3 Inches:

1. 1, Class 125, bronze body and cap, bronze swing disc with rubber seat, solder ends.
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C. Over 3 Inches:

1. 1, Class 125, iron body, bronze swing disc, renewable disc seal and seat, flanged or
grooved ends.

2.20 SPRING LOADED CHECK VALVES

A. Manufacturers:

1. Hammond Valve:  www.hammondvalve.com.

2. Crane Co.:  www.cranevalve.com.

3. Milwaukee Valve Company:  www.milwaukeevalve.com.

B. Class 125, iron body, bronze trim, stainless steel springs, bronze disc, Buna N seals, wafer style
ends.

2.21 WATER PRESSURE REDUCING VALVES

A. Manufacturers:

1. Amtrol Inc:  www.amtrol.com/#sle.

2. Cla-Val Co:  www.cla-val.com/#sle.

3. Watts Regulator Company:  www.wattsregulator.com/#sle.

B. Up to 2 Inches:

1. MSS SP-80, bronze body, stainless steel and thermoplastic internal parts, fabric reinforced
diaphragm, strainer, threaded single or double union ends.

C. Over 2 Inches:

1. MSS SP-85, cast iron body, bronze fitted, elastomeric diaphragm and seat disc, flanged.

2.22 RELIEF VALVES

2.23 STRAINERS

2.24 RELIEF VALVES

A. Pressure Relief:

1. Manufacturers:

a. Cla-Val Co:  www.cla-val.com.

b. Henry Technologies:  www.henrytech.com.

c. Watts Regulator Company:  www.wattsregulator.com.

2. AGA Z21.22 certified, bronze body, teflon seat, steel stem and springs, automatic, direct
pressure actuated.

B. Temperature and Pressure Relief:

1. Manufacturers:

a. Cla-Val Co:  www.cla-val.com.

b. Henry Technologies:  www.henrytech.com.

c. Watts Regulator Company:  www.wattsregulator.com.

2. AGA Z21.22 certified, bronze body, teflon seat, stainless steel stem and springs,
automatic, direct pressure actuated, temperature relief maximum 210 degrees F, capacity
ASME (BPV IV) certified and labelled.

2.25 STRAINERS

A. Manufacturers:

1. Armstrong International, Inc:  www.armstronginternational.com.

2. Green Country Filter Manufacturing:  www.greencountryfilter.com.

3. WEAMCO:  www.weamco.com.

B. Size 2 inch and Under:

1. Threaded brass body for 175 psi CWP, Y pattern with 1/32 inch stainless steel perforated
screen.
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2. Class 150, threaded bronze body 300 psi CWP, Y pattern with 1/32 inch stainless steel
perforated screen.

C. Size 1-1/2 inch to 4 inch:

1. Class 125, flanged iron body, Y pattern with 1/16 inch stainless steel perforated screen.

D. Size 5 inch and Larger:

1. Class 125, flanged iron body, basket pattern with 1/8 inch stainless steel perforated
screen.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.

3.02 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to
walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.  Refer to Section 22 05 16.

G. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings. Refer to Section 22 07 19.

H. Provide access where valves and fittings are not exposed.  Coordinate size and location of
access doors with Section 08 31 00.

I. Establish elevations of buried piping outside the building to ensure not less than 3 ft of cover.

J. Install vent piping penetrating roofed areas to maintain integrity of roof assembly .

K. Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welding.

L. Provide support for utility meters in accordance with requirements of utility companies.

M. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting. 
Refer to Section 09 90 00.

N. Excavate in accordance with Section 31 23 16.

O. Backfill in accordance with Section 31 23 23.

P. Install bell and spigot pipe with bell end upstream.

Q. Install valves with stems upright or horizontal, not inverted.

R. Install flow controls (balancing valves) on all hot water recirculation piping branch lines to allow
for proper balancing of the return system.

S. Pipe vents from gas pressure reducing valves to outdoors and terminate in weather proof hood.

T. Install water piping to ASME B31.9.
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U. Install fuel oil piping to ASME B31.9.

V. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.

W. Sleeve pipes passing through partitions, walls and floors.

X. Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches.

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut flush with top of slab.

Y. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.

2. Support horizontal piping as scheduled.

3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent
work.

4. Place hangers within 12 inches of each horizontal elbow.

5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe
movement without disengagement of supported pipe.

6. Support vertical piping at every  floor.  Support riser piping independently of connected
horizontal piping.

7. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

8. Provide copper plated hangers and supports for copper piping.

9. Prime coat exposed steel hangers and supports.  Refer to Section 09 90 00.  Hangers and
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not
considered exposed.

10. Provide hangers adjacent to motor driven equipment with vibration isolation; refer to
Section 22 05 48.

11. Support cast iron drainage piping at every joint.

3.04 APPLICATION

A. Use grooved mechanical couplings and fasteners only in accessible locations.

B. Install unions downstream of valves and at equipment or apparatus connections.

C. Install brass male adapters each side of valves in copper piped system.  Solder adapters to
pipe.

D. Install gate or ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

E. Install globe valves for throttling, bypass, or manual flow control services.

F. Provide lug end butterfly valves adjacent to equipment when provided to isolate equipment.

G. Provide spring loaded check valves on discharge of water pumps.

H. Provide plug valves in natural gas systems for shut-off service.

I. Provide flow controls in water recirculating systems where indicated.

3.05 TOLERANCES

A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and
slope to drain at minimum of 1/4 inch per foot slope.

B. Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low points.
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3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Disinfect water distribution system in accordance with Section 33 01 10.58.

B. Prior to starting work, verify system is complete, flushed and clean.

C. Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda
ash) or acid (hydrochloric).

D. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to
obtain 50 to 80 mg/L residual.

E. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15
percent of outlets.

F. Maintain disinfectant in system for 24 hours.

G. If final disinfectant residual tests less than 25 mg/L, repeat treatment.

H. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

I. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water
entry, and analyze in accordance with AWWA C651.

3.07 SERVICE CONNECTIONS

A. Provide new sanitary and storm sewer services.  Before commencing work check invert
elevations required for sewer connections, confirm inverts and ensure that these can be
properly connected with slope for drainage and cover to avoid freezing.

B. Provide new water service complete with approved reduced pressure backflow preventer and
water meter with by-pass valves, pressure reducing valve.

1. Provide sleeve in wall for service main and support at wall with reinforced concrete bridge. 
Calk enlarged sleeve and make watertight with pliable material.  Anchor service main
inside to concrete wall.

2. Provide 18 gage galvanized sheet metal sleeve around service main to 6 inch above floor
and 6 feet minimum below grade.  Size for minimum of 2 inches of loose batt insulation
stuffing.

C. Provide new gas service complete with gas meter and regulators.  Gas service distribution
piping to have initial minimum pressure of 7 inch wg.  Provide regulators on each line serving
gravity type appliances, sized in accordance with equipment.

3.08 SCHEDULES

A. Pipe Hanger Spacing:

1. Metal Piping:

a. Pipe size:  1/2 inches to 1-1/4 inches:

1) Maximum hanger spacing:  6.5 ft.

2) Hanger rod diameter:  3/8 inches.

b. Pipe size:  1-1/2 inches to 2 inches:

1) Maximum hanger spacing:  10 ft.

2) Hanger rod diameter:  3/8 inch.

c. Pipe size:  2-1/2 inches to 3 inches:

1) Maximum hanger spacing:  10 ft.

2) Hanger rod diameter:  1/2 inch.

d. Pipe size:  4 inches to 6 inches:

1) Maximum hanger spacing:  10 ft.

2) Hanger rod diameter:  5/8 inch.

e. Pipe size:  8 inches to 12 inches:

1) Maximum hanger spacing:  14 ft.

2) Hanger rod diameter:  7/8 inch.
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f. Pipe size:  14 inches and Over:

1) Maximum hanger spacing:  20 ft.

2) Hanger rod diameter:  1 inch.

2. Plastic Piping:

a. Pipe Size 1" to 6":

1) Maximum hanger spacing:  6 ft.

2) Hanger rod diameter:  3/8 inch.

b. Pipe Size 8" and Over:

1) Maximum hanger spacing:  6 ft.

2) Hanger rod diameter:  7/8 inch.

END OF SECTION
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SECTION 22 10 06

PLUMBING PIPING SPECIALTIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof and floor drains.

B. Cleanouts.

C. Hydrants.

D. Backflow preventers.

E. Water hammer arrestors.

F. Interceptors.

G. Thermostatic mixing valves.

H. Catch basins and manholes.

1.02 RELATED REQUIREMENTS

A. Section 33 05 61 - Concrete Manholes.

B. Section 03 30 00 - Cast-in-Place Concrete:  Manhole bottoms.

C. Section 22 10 05 - Plumbing Piping.

D. Section 22 40 00 - Plumbing Fixtures.

E. Section 22 30 00 - Plumbing Equipment.

F. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. ASME A112.6.3 - Floor Drains; 2022.

B. ASME A112.6.4 - Roof, Deck, and Balcony Drains; 2022.

C. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers; 2023.

D. ASSE 1012 - Performance Requirements for Backflow Preventers with an Intermediate
Atmospheric Vent; 2021.

E. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Prevention
Assemblies; 2021.

F. ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and Freeze
Resistance; 2011 (Reaffirmed 2016).

G. ASTM C478 - Standard Specification for Circular Precast Reinforced Concrete Manhole
Sections; 2019.

H. ASTM C478M - Standard Specification for Circular Precast Reinforced Concrete Manhole
Sections (Metric); 2019.

I. PDI-WH 201 - Water Hammer Arresters; 2017.

1.04 SUBMITTALS

A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.

B. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes.

C. Certificates:  Certify that grease or oil interceptors meet or exceed specified requirements.

D. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate assembly
and support requirements.
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E. Project Record Documents:  Record actual locations of equipment, cleanouts, backflow
preventers, water hammer arrestors.

F. Operation Data:  Indicate frequency of treatment required for interceptors.

G. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept specialties on site in original factory packaging.  Inspect for damage.

1.07 EXTRA MATERIALS

A. Supply for Owner's use in maintenance of project:

1. Two loose keys for outside hose bibbs.

2. Two hose end vacuum breakers for hose bibbs.

PART 2  PRODUCTS

2.01 DRAINS

A. Manufacturers:

1. Josam Company:  www.josam.com/#sle.

2. Jay R. Smith Manufacturing Company:  www.jayrsmith.com.

3. Zurn Industries, Inc:  www.zurn.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Roof Drains:

1. Assembly:  ASME A112.6.4.

2. Body:  Lacquered cast iron with sump.

3. Strainer:  Removable polyethylene, cast metal, cast bronze, or cast iron dome with vandal
proof screws.

4. Accessories:  Coordinate with roofing type. 

a. Membrane flange and membrane clamp with integral gravel stop.

b. Adjustable under deck clamp.

c. Roof sump receiver.

d. Waterproofing flange.

e. Controlled flow weir.

f. Leveling frame.

g. Adjustable extension sleeve for roof insulation.

h. Perforated or slotted ballast guard extension for inverted roof.

i. Perforated stainless steel ballast guard extension.

C. Parapet Drains:

1. Lacquered or Galvanized cast iron body with aluminum flashing clamp collar and epoxy
coated or nickel bronze sloping grate.

D. Canopy and Cornice Drains:

1. Lacquered or Galvanized cast iron body with aluminum flashing clamp collar and epoxy
coated or nickel bronze flat strainer.

E. Roof Overflow Drains:

1. Lacquered or Galvanized cast iron body and clamp collar and bottom clamp ring; pipe
extended to above flood elevation.

F. Downspout Nozzles:

1. Bronze round with straight bottom section.
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G. Area Drains:

1. Assembly:  ASME A112.6.4.

2. Body:  Lacquered cast iron with sump.

3. Strainer:  Round nickel-bronze.

4. Accessories:  Membrane flange and membrane clamp with integral gravel stop, with
adjustable under deck clamp, roof sump receiver, waterproofing flange, levelling frame,
adjustable extension sleeve (for insulation), and perforated stainless steel ballast guard
extension.

H. Floor Drain:

1. Round, type 304 stainless steel adjustable floor drain with anchor flange and medium-duty
vertically adjustable satin finish top.

2.02 CLEANOUTS

A. Manufacturers:

1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com/#sle.

2. Josam Company:  www.josam.com/#sle.

3. Zurn Industries, Inc:  www.zurn.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Cleanouts at Exterior Surfaced Areas:

1. Round cast nickel bronze access frame and non-skid cover.

C. Cleanouts at Exterior Unsurfaced Areas:

1. Line type with lacquered cast iron body and round epoxy coated gasketed cover.

D. Cleanouts at Interior Finished Floor Areas:

1. Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top
assembly, and round gasketed scored cover in service areas and round gasketed
depressed cover to accept floor finish in finished floor areas.

E. Cleanouts at Interior Finished Wall Areas:

1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, and
round stainless steel access cover secured with machine screw.

F. Cleanouts at Interior Unfinished Accessible Areas:  Calked or threaded type.  Provide bolted
stack cleanouts on vertical rainwater leaders.

2.03 HYDRANTS

A. Manufacturers:

1. Arrowhead Brass Company:  www.arrowheadbrass.com/#sle.

2. Jay R. Smith Manufacturing Company:  www.jayrsmith.com/#sle.

3. Zurn Industries, Inc:  www.zurn.com/#sle.

B. Wall Hydrants:  Exterior

1. ASSE 1019; tamper-proof, freeze resistant, self-draining type with chrome plated wall plate
hose thread spout, handwheel, and integral vacuum breaker.

C. Roof Hydrant:

1. Freezeless, cast iron support components.  Drain connection, EPDM Boot.

2.04 BACKFLOW PREVENTERS

A. Manufacturers:

1. Conbraco Industries:  www.conbraco.com/#sle.

2. Watts Regulator Company:  www.wattsregulator.com/#sle.

3. Zurn Industries, Inc:  www.zurn.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.
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B. Reduced Pressure Backflow Preventers:

1. ASSE 1013; bronze body with bronze internal parts and stainless steel springs; two
independently operating, spring loaded check valves; diaphragm type differential pressure
relief valve located between check valves; third check valve that opens under back
pressure in case of diaphragm failure; non-threaded vent outlet; assembled with two gate
valves, strainer, and four test cocks.

2.05 DOUBLE CHECK VALVE ASSEMBLIES

A. Manufacturers:

1. Conbraco Industries:  www.conbraco.com/#sle.

2. Watts Regulator Company:  www.wattsregulator.com/#sle.

3. Zurn Industries, Inc:  www.zurn.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Double Check Valve Assemblies:

1. ASSE 1012; Bronze body with corrosion resistant internal parts and stainless steel springs;
two independently operating check valves with intermediate atmospheric vent.

2.06 WATER HAMMER ARRESTORS

A. Manufacturers:

1. Jay R. Smith Manufacturing Company:  www.jayrsmith.com/#sle.

2. Watts Regulator Company:  www.wattsregulator.com/#sle.

3. Zurn Industries, Inc:  www.zurn.com/#sle.

4. Souix Chief Company.

5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Water Hammer Arrestors:

1. Stainless steel construction, bellows or piston type sized in accordance with PDI-WH 201,
precharged suitable for operation in temperature range -100 to 300 degrees F and
maximum 250 psi working pressure.

2.07 MIXING VALVES

A. Thermostatic Mixing Valves:

1. Manufacturers:

a. ESBE:  www.esbe.se/en.

b. Leonard Valve Company:  www.leonardvalve.com.

c. Honeywell Water Controls:  http://yourhome.honeywell.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Valve:  Chrome plated cast brass body, stainless steel or copper alloy bellows, integral
temperature adjustment.

3. Accessories:

a. Check valve on inlets.

b. Volume control shut-off valve on outlet.

c. Stem thermometer on outlet.

d. Strainer stop checks on inlets.

4. Cabinet:  16 gage prime coated steel, for recessed mounting with keyed lock.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with
mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage
system.
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C. Encase exterior cleanouts in concrete flush with grade.

D. Install floor cleanouts at elevation to accommodate finished floor.

E. Install approved portable water protection devices on plumbing lines where contamination of
domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems,
premise isolation, irrigation systems, flush valves, interior and exterior hose bibbs.

F. Pipe relief from backflow preventer to nearest drain.

G. Install water hammer arrestors complete with accessible isolation valve on hot and cold water
supply piping to lavatories, sinks, washing machines, toilets, urinal and any other quick closing
valves .

END OF SECTION
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SECTION 22 30 00

PLUMBING EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Tankless gas-fired water heaters.

B. Water heaters.

C. Water heaters.

D. Expansion Tanks.

E. Pumps.

1. Circulators.

2. Sump / Sewage Pumps.

1.02 RELATED REQUIREMENTS

A. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;
Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable
Amendments and Supplements.

1.04 REFERENCE STANDARDS

A. ANSI Z21.10.1 - Gas Water Heaters - Volume I - Storage Water Heaters with Input Ratings of
75,000 Btu per Hour or Less; 2011.

B. ANSI Z21.10.3 - Gas-Fired Water Heaters - Volume III - Storage Water Heaters with Input
Ratings Above 75,000 Btu per Hour, Circulating and Instantaneous; 2014.

C. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for
Construction of Pressure Vessels; The American Society of Mechanical Engineers; 2013.

1.05 SUBMITTALS

A. Product Data:

1. Provide dimension drawings of water heaters indicating components and connections to
other equipment and piping.

2. Indicate pump type, capacity, power requirements.

3. Provide certified pump curves showing pump performance characteristics with pump and
system operating point plotted.  Include NPSH curve when applicable.

4. Provide electrical characteristics and connection requirements.

B. Shop Drawings:

1. Indicate heat exchanger dimensions, size of tappings, and performance data.

2. Indicate dimensions of tanks, tank lining methods, anchors, attachments, lifting points,
tappings, and drains.

C. Manufacturer's Instructions .

D. Project Record Documents:  Record actual locations of components .

E. Operation and Maintenance Data:  Include operation, maintenance, and inspection data,
replacement part numbers and availability, and service depot location and telephone number.

F. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.
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1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of  experience.

B. Identification:  Provide pumps with manufacturer's name, model number, and rating/capacity
identified by permanently attached label.

C. Performance:  Ensure pumps operate at specified system fluid temperatures without vapor
binding and cavitation, are non-overloading in parallel or individual operation, operate within 25
percent of midpoint of published maximum efficiency curve.

1.07 CERTIFICATIONS

A. Water Heaters:  NSF approved.

B. Gas Water Heaters:  Certified by CSA International to 1 or 2, as applicable, in addition to
requirements specified elsewhere.

C. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc., or testing firm acceptable to the authority having jurisdiction as suitable for the purpose
specified and indicated.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Provide temporary inlet and outlet caps.  Maintain caps in place until installation.

1.09 WARRANTY

A. Provide five year manufacturer warranty for domestic water heaters and in-line circulator.

1.10 EXTRA MATERIALS

A. Provide two pump seals.

PART 2  PRODUCTS

2.01 WATER HEATERS

A. Tankless Gas-Fired Water Heaters:

1. Manufacturers:

a. Bosch Thermotechnology:  www.bosch-thermotechnology.us/#sle.

b. Bradford White Corporation:  www.bradfordwhite.com/#sle.

c. Intellihot, Inc:  www.intellihot.com/#sle.

d. Noritz America Corporation:  www.noritz.com/#sle.

2. Minimum Efficiency Required:  ASHRAE Std 90.1 I-P.

3. Water Inlet Pressure:  From 30 psi to 150 psi.

4. Supply Gas Type:  Natural gas.

5. Heater Type:  Self-contained, wall-mounted unit capable of handling listed capacity, air
intake valve, condensate solenoid drain valve, water-inlet strainer, removable
thermally-insulated front panel, blower access cover, and threaded water, gas, and
condensate pipe-end connections.

6. Performance:

7. Burner-Heat Exchanger:  316L stainless steel assembly with single flue passage, flue
baffle, and draft hood; thermally insulated and encased in corrosion-resistant steel jacket;
baked-on enamel finish.

8. Safeties:  Provide internal safeties for vent side, water flow, flame detection, fan speed,
electrical load, and thermal load.

9. Controls:  Color touchscreen interface for internal controls and built-in gas pressure
regulator; temperature range adjustable from 100 to 185 degrees F using safety pilot and
thermocouple.

10. Electrical Load:  120 VAC, single phase.
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11. Tankless Gas-Fired Water Heaters - Basis of Design:  Intellihot, Inc; i Series, Gen II: 
www.intellihot.com/#sle.

a. Type:  Indoor or outdoor located, wall-hung, fully condensing, direct ignition.

b. Thermal Efficiency:  96 percent.

c. Minimum Flow Rate:  0.6 gpm.

d. Supply Gas Type:  Preset for natural gas convertible to propane (LP).

e. Gas Inlet Pressure:  8 in-wc for natural gas or 11 in-wc for propane.

f. Multi-Unit Load Control:

1) Masterless cascading technology allows control of up to 10 units when
interconnected with communications cable.

2) Exclude units from load sequencing control when detected as failed or serviced.

g. Safeties:  Flame rod, thermal fuse, overheat prevention device, fan speed monitor,
flue temperature monitor, blocked vent detector, water shut-off valve, dual flame
sensing, plastic vent temperature overshoot control, and redundant electrical fuse.

h. Touchscreen:  Intuitive 3.5-inch color interface with access to process variables,
setpoint, date, time, troubleshooting info, and usage data filtered by day, week, or
month.

12. Accessories:

a. Venting kits for each unit.

b. Wall-mounted racking system or unistrut stand

c. Condensate neutralization system

2.02 DIAPHRAGM-TYPE COMPRESSION TANKS

A. Manufacturers:

1. Amtrol Inc:  www.amtrol.com/#sle.

2. ITT Bell & Gossett:  www.bellgossett.com/#sle.

3. Taco, Inc:  www.taco-hvac.com/#sle.

B. Construction:  Welded steel, tested and stamped in accordance with ASME (BPV VIII, 1);
supplied with National Board Form U-1, rated for working pressure of 125 psig, with flexible 
diaphragm sealed into tank, and steel legs or saddles.

C. Accessories:  Pressure gage and air-charging fitting, tank drain; precharge to 55 psig.

2.03 IN-LINE CIRCULATOR PUMPS

A. Manufacturers:

1. Armstrong Pumps Inc:  www.armstrongpumps.com/#sle.

2. ITT Bell & Gossett:  www.bellgossett.com/#sle.

3. SIHI Group:  www.sterlingsihi.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Casing:  Bronze, rated for 125 psig working pressure.

C. Impeller:  Bronze.

D. Shaft:  Alloy steel with integral thrust collar and two oil lubricated bronze sleeve bearings.

E. Seal:  Carbon rotating against a stationary ceramic seat.

F. Drive:  Flexible coupling.

2.04 SUMP PUMPS

A. Manufacturers:

1. ITT Bell & Gossett.

2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Type:  Vertical centrifugal, direct connected, duplex arrangement.

C. Casing:  Cast iron volute with radial clearance around impeller  .
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D. Impeller:  Cast iron; enclosed or semi-open non-clog, keyed to stainless steel shaft.

E. Support:  Cast iron pedestal motor support on steel floor plate with gas tight gaskets.

F. Bearings:  Forced grease lubricated bronze sleeve spaced maximum 48 inches and grease
lubricated ball thrust at floor plate.

G. Drive:  Flexible coupling to vertical, solid shaft ball bearing electric motor.

H. Sump:  Fiberglass with lockable painted aluminum inspection cover and alarm fittings.

I. Controls (Duplex):  Float operated mechanical alternator with float rod, stops, and corrosion
resistant float to alternate operation of pumps, cut-in second pump on rising level or lead pump
failure, separate pressure switch high level alarm with transformer, alarm bell, and standpipe,
and emergency float switch with float rod, stops, and corrosion resistant float to operate both
pumps on failure of alternator.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions of certification, if any.

B. Electrical Work:  Provide automatic control and protective devices with associated wiring to
interconnect related interfaced devices required for specified operation.

C. Coordinate with plumbing piping and related gas venting and electrical work to achieve
operating system.

D. Pumps:

1. Provide air cock and drain connection on horizontal pump casings.

2. Provide line sized isolating valve and strainer on suction and line sized soft seated check
valve and balancing valve on discharge.

3. Decrease from line size with long radius reducing elbows or reducers.  Support piping
adjacent to pump such that no weight is carried on pump casings.  Provide supports under
elbows on pump suction and discharge line sizes 4 inches and over.

4. Ensure pumps operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25
percent of midpoint of published maximum efficiency curve.

5. Align and verify alignment of base mounted pumps prior to start-up.

E. Coordinate BAS, BMS, or Integrated Automation linking between unit controller(s) and remote
front-end interface; see Section 25 15 00.

F. Water Heaters

1. Install all water heating equipment per manufacturer's installation requirements.

2. Install all water heating equipment per national, state, and local code requirements,
including all safeties, clearance requirements, venting requirements, and drainage
requirements.

3. Provide and install all power and communications wiring as required.

4. Perform startup and testing on each unit per factory requirements.  Provide written test
results at the completion of testing to Cx agent and Arrchitect/Engineer.

END OF SECTION
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SECTION 22 40 00

PLUMBING FIXTURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Water closets.

B. Lavatories.

C. Sinks.

D. Service sinks.

E. Drinking fountains.

1.02 RELATED REQUIREMENTS

A. Section 07 90 05 - Joint Sealers:  Seal fixtures to walls and floors.

B. Section 22 10 05 - Plumbing Piping.

C. Section 22 10 06 - Plumbing Piping Specialties.

D. Section 22 30 00 - Plumbing Equipment.

E. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. ANSI Z124.1 - American National Standard for Plastic Bathtub Units; 1995.

B. ANSI Z124.2 - American National Standard for Plastic Shower Units; 1995.

C. ANSI Z124.1.2 - American National Standard for Plastic Bathtub and Shower Units; 2005.

D. ANSI Z358.1 - American National Standard for Emergency Eyewash and Shower Equipment;
2014.

E. ARI 1010 - Self-Contained, Mechanically-Refrigerated Drinking-Water Coolers; Air-Conditioning
and Refrigeration Institute; 2002.

F. ASME A112.6.1M - Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures for Public Use;
1997 (Reaffirmed 2017).

G. ASME A112.18.1 - Plumbing Supply Fittings; 2018, with Errata.

H. ASME A112.19.1M - Enameled Cast Iron Plumbing Fixtures; The American Society of
Mechanical Engineers; 2008 (R2011).

I. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018, with Errata.

J. ASME A112.19.3 - Stainless Steel Plumbing Fixtures; 2022.

K. ASME A112.19.4M - Porcelain Enameled Formed Steel Plumbing Fixtures; 1994 (Reaffirmed
2009).

L. ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 2022.

M. ASME A112.19.14 - Six-Liter Water Closets Equipped with a Dual Flushing Device; 2013
(Reaffirmed 2018).

1.04 SUBMITTALS

A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,
trim, and finishes.

B. Samples:  Submit two sets of color chips for each standard color.

C. Manufacturer's Instructions:  Indicate installation methods and procedures.

D. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.
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E. Waterless Urinals:  Submit recommended frequency of maintenance and parts replacement,
methods of cleaning, sources of replacement supplies and parts.

F. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of  experience.

1.06 REGULATORY REQUIREMENTS

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc., or testing firm acceptable to the authority having jurisdiction as suitable for the purpose
specified and indicated.

1.07 MOCK-UP

A. Provide mock-up of typical bathroom group.

B. Mock-up may remain as part of the Work.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Accept fixtures on site in factory packaging.  Inspect for damage.

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in
place to protect fixtures and prevent use.

1.09 WARRANTY

A. Provide five year manufacturer warranty for electric water cooler.

1.10 EXTRA MATERIALS

A. Supply two sets of faucet washers, flush valve service kits, and lavatory supply fittings.

PART 2  PRODUCTS

2.01 FLUSH VALVE WATER CLOSETS

A. Water Closets:  Vitreous china, ASME A112.19.2, floor mounted, siphon jet flush action, china
bolt caps.

1. Flush Volume:  1.28 gallon, maximum.  See Drawings for actual flow rates.

2. Flush Valve:  Exposed (top spud).

3. Flush Operation:  Sensor operated, push-button override.

4. Handle Height:  44 inches or less.

5. Manufacturers:

a. American Standard Inc:  www.americanstandard.com.

b. Kohler.

c. Toto USA:  www.totousa.com.

d. Zurn Industries, Inc:  www.zurn.com/#sle.

e. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and
accessories.

1. Sensor-Operated Type:  Solenoid operator, battery powered with self-generating
hydro-electric turbine, infrared sensor and over-ride push button.

2. ASME A112.19.2; floor mounted, siphon jet or wall hung blow out vitreous china closet
bowl, with elongated rim, 1-1/2 inch top spud, china bolt caps.

3. Manufacturers:

a. Toto USA: www.totousa.com

b. Sloan Valve Company:  www.sloanvalve.com.
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c. Zurn Industries, Inc:  www.zurn.com.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Seats:

1. Manufacturers:

a. Kohler

b. Bemis Manufacturing Company:  www.bemismfg.com/#sle.

c. Church Seat Company:  www.churchseats.com/#sle.

d. Olsonite:  www.olsonite.com/#sle.

e. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Solid plastic, open front, extended back, brass bolts, with cover.

D. Water Closet Carriers:

1. Manufacturers:

a. JR Smith.

b. Sloan Valve Company:  www.sloanvalve.com.

c. Zurn Industries, Inc:  www.zurn.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable spud,
lugs for floor and wall attachment, threaded fixture studs with nuts and washers.

2.02 LAVATORIES

A. Lavatory Manufacturers:

1. American Standard Inc

2. Eljer

3. Kohler Company:  www.kohler.com/#sle.

4. Zurn Industries, Inc:  www.zurn.com/#sle.

5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Sensor Operated Faucet: Cast brass, chrome plated, deck mounted with sensor located on
neck of spout.

1. Spout Style: Standard,

2. Power Supply: Self-generating, hydro-powered turbine charging rechargeable battery.

3. Mixing Valve: automatic.

4. Water Supply: 1/2 inch compression connections.

5. Aerator: Vandal resistant, 1 GPM, . 

6. Automatic Shut-off: 30 seconds. 

7. Sensor range: Automatically adjusts.

a. Accessory: Optional remote reprogrammer module to adjust pre-set factory functions.

8. Finish: Polished chrome.

9. Accessory: 4 inch or 8 inch deck plate.

10. Sensor Operated Faucet Manufacturers:

a. American Standard Inc:  www.americanstandard.com.

b. Sloan Valve Company:  www.sloanvalve.com/#sle.

c. Toto USA:  www.totousa.com/#sle.

d. Zurn industries, Inc:  www.zurn.com.

C. Accessories:

1. Chrome plated 17 gage brass P-trap with clean-out plug and arm with escutcheon.

2. Offset waste with perforated open strainer.

3. Screwdriver stops.

4. Rigid supplies.

5. Carrier:

a. Manufacturers:
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1) JR Smith

2) Sloan Valve Company:  www.sloanvalve.com.

3) Zurn Industries, Inc:  www.zurn.com/#sle.

b. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded studs for fixture hanger, or concealed arm supports bearing
plate and studs.

2.03 WATER FOUNTAINS

A. Electric Water Cooler Manufacturers:

1. Tri Palm International/Oasis:  www.tripalmint.com.

2. Elkay Manufacturing Company:  www.elkay.com/#sle.

3. Haws Corporation:  www.hawsco.com/#sle.

B. Fountain:

1. A surface handicapped-height, fully ADA compliant mounted water fountain with stainless
steel top, stainless steel; stainless steel body, elevated anti-squirt bubbler with stream
guard, automatic stream regulator, push button, bottle filling station, and mounting bracket.
.

2.04 SERVICE SINKS

A. Service Sink Manufacturers:

1. Kohler

2. Elkay Manufacturing Company:  www.elkay.com/#sle.

B. Bowl:

1. White floor mounted, with one inch wide shoulders.  Vinyl bumper guard stainless steel
strainer.

C. Trim:

1. ASME A112.18.1 exposed wall type supply with cross handles, spout wall brace, vacuum
breaker, hose end spout, strainers, eccentric adjustable inlets, integral screwdriver stops
with covering caps and adjustable threaded wall flanges.

D. Accessories:

1. 5 feet of 1/2 inch diameter plain end reinforced plastic or rubber hose.

2. Hose clamp hanger.

3. Mop hanger.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify that electric power is available and of the correct characteristics.

C. Confirm that millwork is constructed with adequate provision for the installation of counter top
lavatories and sinks.

3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.

3.03 INSTALLATION

A. Install each fixture with trap, easily removable for servicing and cleaning.

B. Provide chrome plated rigid or flexible supplies to fixtures with screwdriver stops, reducers, and
escutcheons.

C. Install components level and plumb.
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D. Install and secure fixtures in place with wall supports or wall carriers and bolts.

E. Seal fixtures to wall and floor surfaces with sealant as specified in Section 07 90 05, color to
match fixture.

F. Solidly attach water closets to floor with lag screws.   Lead flashing is not intended hold fixture in
place.

3.04 INTERFACE WITH WORK OF OTHER SECTIONS

A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before
rough-in and installation.

3.05 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or
overflow.

3.06 CLEANING

A. Clean plumbing fixtures and equipment.

END OF SECTION
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SECTION 23 05 13

MOTOR REQUIREMENTS FOR HVAC AND PLUMBING EQUIP

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single phase electric motors.

B. Three phase electric motors.

1.02 RELATED REQUIREMENTS

A. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

B. Section 26 29 13 - Enclosed Controllers.

1.03 REFERENCE STANDARDS

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 2015 (Reaffirmed 2020).

B. IEEE 112 - IEEE Standard Test Procedure for Polyphase Induction Motors and Generators;
2017.

C. NEMA MG 1 - Motors and Generators; 2021.

D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

E. National Grid "Motor-Up" Rebate Program/Initiative.

1.04 SUBMITTALS

A. Product Data:  Provide wiring diagrams with electrical characteristics and connection
requirements.

B. Test Reports:  Indicate test results verifying nominal efficiency and power factor for three phase
motors larger than 1/2 horsepower.

C. Manufacturer's Installation Instructions:  Indicate setting, mechanical connections, lubrication,
and wiring instructions.

D. Operation Data:  Include instructions for safe operating procedures.

E. Maintenance Data:  Include assembly drawings, bearing data including replacement sizes, and
lubrication instructions.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacture of electric motors for HVAC
use, and their accessories, with minimum three years documented product development,
testing, and manufacturing experience.

B. Conform to applicable electrical code, NFPA 70 and local energy code.

C. Provide certificate of compliance from authority having jurisdiction indicating approval of high
efficiency motors.

D. Products Requiring Electrical Connection:  Listed and classified by Underwriters' Laboratories,
Inc. or testing firm acceptable to the authority having jurisdiction as suitable for the purpose
specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect motors stored on site from weather and moisture by maintaining factory covers and
suitable weather-proof covering.  For extended outdoor storage, remove motors from equipment
and store separately.
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1.07 WARRANTY

A. Provide five year manufacturer warranty for motors larger than 20 horsepower.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Lincoln Motors:  www.lincolnmotors.com/#sle.

B. A. O. Smith Electrical Products Company:  www.aosmithmotors.com/#sle.

C. Reliance Electric/Rockwell Automation:  www.reliance.com.

2.02 GENERAL CONSTRUCTION AND REQUIREMENTS

A. Electrical Service:  Refer to Section 26 27 17 for required electrical characteristics.

B. Electrical Service, General.  See drawings for specific details:

1. Motors 1/2 HP and Smaller:  115 volts, single phase, 60 Hz

2. Motors Larger than 1/2 Horsepower:  460 volts, three phase, 60 Hz.

C. Construction:

1. Open drip-proof type except where specifically noted otherwise.

2. Design for continuous operation in 40 degrees C environment.

3. Design for temperature rise in accordance with NEMA MG 1 limits for insulation class,
service factor, and motor enclosure type.

4. Motors with frame sizes 254T and larger:  Premium Efficiency Type.

D. Explosion-Proof Motors:  UL approved and labelled for hazard classification, with over
temperature protection.

E. Visible Nameplate:  Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor.

F. Wiring Terminations:

1. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials
indicated.  Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.

2. For fractional horsepower motors where connection is made directly, provide  conduit
connection in end frame.

2.03 APPLICATIONS

A. Exception:  Motors less than 250 watts, for intermittent service may be the equipment
manufacturer's standard and need not conform to these specifications.

B. Single phase motors for shaft mounted fans and centrifugal pumps:  Split phase type.

C. Single phase motors for shaft mounted fans or blowers:  Permanent split capacitor type or
electronically commutated (ECM) type.  See schedules for requirements.

D. Single phase motors for fans, pumps, and blowers:  Capacitor start type.

E. Single phase motors for fans, blowers, and pumps:  Capacitor start, capacitor run type.

F. Motors located in outdoors and in draw through cooling towers:  Totally enclosed weatherproof
epoxy-treated type.

2.04 SINGLE PHASE POWER - SPLIT PHASE MOTORS

A. Starting Torque:  Less than 150 percent of full load torque.

B. Starting Current:  Up to seven times full load current.

C. Breakdown Torque:  Approximately 200 percent of full load torque.
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D. Drip-proof Enclosure:  Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve or ball bearings.

E. Enclosed Motors:  Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

2.05 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS

A. Starting Torque:  Exceeding one fourth of full load torque.

B. Starting Current:  Up to six times full load current.

C. Multiple Speed:  Through tapped windings.

D. Open Drip-proof or Enclosed Air Over Enclosure:  Class A (50 degrees C temperature rise)
insulation, minimum 1.0 Service Factor, prelubricated sleeve or ball bearings, automatic reset
overload protector.

2.06 SINGLE PHASE POWER - CAPACITOR START MOTORS

A. Starting Torque:  Three times full load torque.

B. Starting Current:  Less than five times full load current.

C. Pull-up Torque:  Up to 350 percent of full load torque.

D. Breakdown Torque:  Approximately 250 percent of full load torque.

E. Motors:  Capacitor in series with starting winding; provide capacitor-start/capacitor-run motors
with two capacitors in parallel with run capacitor remaining in circuit at operating speeds.

F. Drip-proof Enclosure:  Class A (50 degrees C temperature rise) insulation, NEMA Service
Factor, prelubricated sleeve bearings.

G. Enclosed Motors:  Class A (50 degrees C temperature rise) insulation, 1.0 Service Factor,
prelubricated ball bearings.

2.07 THREE PHASE POWER - SQUIRREL CAGE MOTORS

A. Starting Torque:  Between 1 and 1-1/2 times full load torque.

B. Starting Current:  Six times full load current.

C. Power Output, Locked Rotor Torque, Breakdown or Pull Out Torque:  NEMA Design B
characteristics.

D. Design, Construction, Testing, and Performance:  Conform to NEMA MG 1 for Design B
motors.

E. Insulation System:  NEMA Class B or better.

F. Testing Procedure:  In accordance with IEEE 112.  Load test motors to determine free from
electrical or mechanical defects in compliance with performance data.

G. Motor Frames:  NEMA Standard T-Frames of steel, aluminum, or cast iron with end brackets of
cast iron or aluminum with steel inserts.

H. Thermistor System (Motor Frame Sizes 254T and Larger):  Three PTC thermistors embedded
in motor windings and epoxy encapsulated solid state control relay for wiring into motor starter;
refer to Section 26 29 13.

I. Bearings:   Grease lubricated anti-friction ball bearings with housings equipped with plugged
provision for relubrication, rated for minimum ABMA STD 9, L-10 life of 20,000 hours.  Calculate
bearing load with NEMA minimum V-belt pulley with belt center line at end of NEMA standard
shaft extension.  Stamp bearing sizes on nameplate.

J. Sound Power Levels:  To NEMA MG 1.
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K. Part Winding Start Above 254T Frame Size:  Use part of winding to reduce locked rotor starting
current to approximately 60 percent of full winding locked rotor current while providing
approximately 50 percent of full winding locked rotor torque.

L. Weatherproof Epoxy Sealed Motors:  Epoxy seal windings using vacuum and pressure with
rotor and starter surfaces protected with epoxy enamel; bearings double shielded with
waterproof non-washing grease.

M. Nominal Efficiency:  As scheduled at full load and rated voltage when tested in accordance with
IEEE 112.

N. Nominal Power Factor:  As scheduled at full load and rated voltage when tested in accordance
with IEEE 112.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install securely on firm foundation.  Mount ball bearing motors with shaft in any position.

C. Check line voltage and phase and ensure agreement with nameplate.

D. Provide detailed installation and purchase information for reimbursement by Utility for rebate
program.

3.02 SCHEDULE - PREMIUM EFFICIENCY

A. NEMA Open Motor Service Factors.

1. 1/6-1/3 hp:

a. 3600 rpm: 1.35.

b. 1800 rpm: 1.35.

c. 1200 rpm: 1.35.

d. 900 rpm: 1.35.

2. 1/2 hp:

a. 3600 rpm: 1.25.

b. 1800 rpm: 1.25.

c. 1200 rpm: 1.25.

d. 900 rpm: 1.15.

3. 3/4 hp:

a. 3600 rpm: 1.25.

b. 1800 rpm: 1.25.

c. 1200 rpm: 1.15.

d. 900 rpm: 1.15.

4. 1 hp:

a. 3600 rpm: 1.25.

b. 1800 rpm: 1.15.

c. 1200 rpm: 1.15.

d. 900 rpm: 1.15.

5. 1.5-150 hp:

a. 3600 rpm: 1.15.

b. 1800 rpm: 1.15.

c. 1200 rpm: 1.15.

d. 900 rpm: 1.15.

B. Three Phase - Premium Efficiency, Open Drip-Proof Performance:

1. Ratings.

a. 1 hp:
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1) NEMA Frame:  145T.

2) Minimum Percent Power Factor:  72.

3) Minimum Percent Efficiency:  82.5% @ 1200 RPM, 85.5%@ 1800 RPM, 77% @
3600 RPM

b. 1-1/2 hp:

1) NEMA Frame:  182T.

2) Minimum Percent Power Factor:  73.

3) Minimum Percent Efficiency:  86.5% @ 1200 RPM, 86.5% @ 1800 RPM, 84%
@ 3600 RPM

c. 2 hp:

1) NEMA Frame:  184T.

2) Minimum Percent Power Factor:  75.

3) Minimum Percent Efficiency:  87.5% @ 1200 RPM, 86.5% @ 1800 RPM, 85.5%
@ 3600 RPM

d. 3 hp:

1) NEMA Frame:  213T.

2) Minimum Percent Power Factor:  60.

3) Minimum Percent Efficiency:  88.5% @ 1200 RPM, 89.5% @ 1800 RPM, 85.5%
@ 3600 RPM

e. 5 hp:

1) NEMA Frame:  215T.

2) Minimum Percent Power Factor:  65.

3) Minimum Percent Efficiency:  89.5% @ 1200 RPM, 89.5% @ 1800 RPM, 86.5%
@ 3600 RPM

f. 7-1/2 hp:

1) NEMA Frame:  254T.

2) Minimum Percent Power Factor:  73.

3) Minimum Percent Efficiency:  90.2% @ 1200 RPM, 91% @ 1800 RPM, 88.5%
@ 3600 RPM

g. 10 hp:

1) NEMA Frame:  256T.

2) Minimum Percent Power Factor:  74.

3) Minimum Percent Efficiency:  91.7% @ 1200 RPM, 91.7% @ 1800 RPM, 89.5%
@ 3600 RPM

h. 15 hp:

1) NEMA Frame:  284T.

2) Minimum Percent Power Factor:  77.

3) Minimum Percent Efficiency:  91.7% @ 1200 RPM, 93% @ 1800 RPM, 90.2%
@ 3600 RPM.

i. 20 hp:

1) NEMA Frame:  286T.

2) Minimum Percent Power Factor:  78.

3) Minimum Percent Efficiency:  92.4% @ 1200 RPM, 93% @ 1800 RPM, 91% @
3600 RPM

j. 25 hp:

1) NEMA Frame:  324T.

2) Minimum Percent Power Factor:  74.

3) Minimum Percent Efficiency:  93% @ 1200 RPM, 93.6% @ 1800 RPM, 91.7%
@ 3600 RPM

k. 30 hp:

1) NEMA Frame:  326T.
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2) Minimum Percent Power Factor:  78.

3) Minimum Percent Efficiency:  93.6% @ 1200 RPM, 94.1% @ 1800 RPM, 91.7%
@ 3600 RPM

l. 40 hp:

1) NEMA Frame:  364T.

2) Minimum Percent Power Factor:  77.

3) Minimum Percent Efficiency:  94.1% @ 1200 RPM, 94.1 @ 1800 RPM, 92.4% @
3600 RPM

m. 50 hp:

1) NEMA Frame:  365T.

2) Minimum Percent Power Factor:  79.

3) Minimum Percent Efficiency:  94.1% @ 1200 RPM, 94.5% @ 1800 RPM, 93%
@ 3600 RPM

n. 60 hp:

1) NEMA Frame:  404T.

2) Minimum Percent Power Factor:  82.

3) Minimum Percent Efficiency:  93.

o. 75 hp:

1) NEMA Frame:  405T.

2) Minimum Percent Power Factor:  80.

3) Minimum Percent Efficiency:  93.

p. 100 hp:

1) NEMA Frame:  444T.

2) Minimum Percent Power Factor:  80.

3) Minimum Percent Efficiency:  93.

C. Three Phase - Premuim Efficiency, Totally Enclosed, Fan Cooled Performance:

1. 1200 rpm.

a. 1 hp:

1) NEMA Frame:  145T.

2) Minimum Percent Power Factor:  72.

3) Minimum Percent Efficiency:  82.5% @ 1200 RPM, 85.5% 2 1800 RPM, 77% @
3600 RPM

b. 1-1/2 hp:

1) NEMA Frame:  182T.

2) Minimum Percent Power Factor:  73.

3) Minimum Percent Efficiency:  87.5% @ 1200 RPM, 86.5% @ 1800 RPM, 84%
@ 3600 RPM

c. 2 hp:

1) NEMA Frame:  184T.

2) Minimum Percent Power Factor:  68.

3) Minimum Percent Efficiency:  88.5% @ 1200 RPM, 86.5% @ 1800 RPM, 85.5%
@ 3600 RPM

d. 3 hp:

1) NEMA Frame:  213T.

2) Minimum Percent Power Factor:  63.

3) Minimum Percent Efficiency:  89.5% @ 1200 RPM, 89.5% @ 1800 RPM, 86.5%
@ 3600 RPM

e. 5 hp:

1) NEMA Frame:  215T.

2) Minimum Percent Power Factor:  66.
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3) Minimum Percent Efficiency:  89.5% @ 1200 RPM, 89.5% @ 1800 RPM, 88.5%
@ 3600 RPM

f. 7-1/2 hp:

1) NEMA Frame:  254T.

2) Minimum Percent Power Factor:  68.

3) Minimum Percent Efficiency:  91% @ 1200 RPM, 91.7% @ 1800 RPM, 89.5%
@ 3600 RPM

g. 10 hp:

1) NEMA Frame:  256T.

2) Minimum Percent Power Factor:  75.

3) Minimum Percent Efficiency:  91% @ 1200 RPM, 91.7% @ 1800 RPM, 90.2%
@ 3600 RPM

h. 15 hp:

1) NEMA Frame:  284T.

2) Minimum Percent Power Factor:  72.

3) Minimum Percent Efficiency:  91.7% @ 1200 RPM, 92.4% @ 1800 RPM, 91%
@ 3600 RPM

i. 20 hp:

1) NEMA Frame:  286T.

2) Minimum Percent Power Factor:  76.

3) Minimum Percent Efficiency:  91.7% @ 1200 RPM, 93% @ 1800 RPM, 91% @
3600 RPM

j. 25 hp:

1) NEMA Frame:  324T.

2) Minimum Percent Power Factor:  71.

3) Minimum Percent Efficiency:  93% @ 1200 RPM, 93.6% @ 1800 RPM, 91.7%
@ 3600 RPM

k. 30 hp:

1) NEMA Frame:  326T.

2) Minimum Percent Power Factor:  79.

3) Minimum Percent Efficiency:  93% @ 1200 RPM, 93.6% @ 1800 RPM, 91.7%
@ 3600 RPM.

l. 40 hp:

1) NEMA Frame:  364T.

2) Minimum Percent Power Factor:  78.

3) Minimum Percent Efficiency:  94.1% @ 1200 RPM, 94.1% @ 1800 RPM, 92.4%
@ 3600 RPM

m. 50 hp:

1) NEMA Frame:  365T.

2) Minimum Percent Power Factor:  81.

3) Minimum Percent Efficiency:  94.1% @ 1200 RPM, 94.5% @ 1800 RPM, 93%
@ 3600 RPM

n. Over 50 HP - Refer to National Grid "Motor Up" Energy Efficiency requirements for
reimbursement.

END OF SECTION
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SECTION 23 05 48

VIBRATION AND SEISMIC CON. FOR EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Vibration isolators.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete.

1.03 SUBMITTALS

A. Product Data:  Provide schedule of vibration isolator type with location and load on each.

B. Shop Drawings:  Indicate inertia bases and locate vibration isolators, with static and dynamic
load on each.  Indicate seismic control measures.

C. Manufacturer's Instructions:  Indicate installation instructions with special procedures and
setting dimensions.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Isolation Technology, Inc:  www.isolationtech.com.

B. Kinetics Noise Control, Inc:  www.kineticsnoise.com/#sle.

C. Mason Industries:  www.mason-ind.com/#sle.

2.02 PERFORMANCE REQUIREMENTS

A. General:

1. All vibration isolators, base frames and inertia bases to conform to all uniform deflection
and stability requirements under all operating loads.

2. Steel springs to function without undue stress or overloading.

2.03 VIBRATION ISOLATORS

A. Open Spring Isolators:

1. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

2. Spring Mounts:  Provide with leveling devices, minimum 0.25 inch thick neoprene sound
pads, and zinc chromate plated hardware.

3. Sound Pads:  Size for minimum deflection of 0.05 inch; meet requirements for neoprene
pad isolators.

4. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated
springs.

B. Restrained Open Spring Isolators:

1. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

2. Spring Mounts:  Provide with leveling devices, minimum 0.25 inch thick neoprene sound
pads, and zinc chromate plated hardware.

3. Sound Pads:  Size for minimum deflection of 0.05 inch; meet requirements for neoprene
pad isolators.

4. Restraint:  Provide heavy mounting frame and limit stops.

5. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated
springs.
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C. Closed Spring Isolators:

1. Type :  Closed spring mount with top and bottom housing separated with neoprene rubber
stabilizers.

2. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

3. Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad
isolators, and neoprene side stabilizers with minimum 0.25 inch clearance.

4. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated
springs.

D. Restrained Closed Spring Isolators:

1. Type :  Closed spring mount with top and bottom housing separated with neoprene rubber
stabilizers.

2. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

3. Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad
isolators, and neoprene side stabilizers with minimum 0.25 inch clearance and limit stops.

4. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated
springs.

E. Spring Hangers:

1. Springs:  Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working
deflection between 0.3 and 0.6 of maximum deflection.  Color code springs for load
carrying capacity.

2. Housings:  Incorporate neoprene isolation pad meeting requirements for neoprene pad
isolators.

3. Misalignment:  Capable of 20 degree hanger rod misalignment.

4. For Exterior and Humid Areas:  Hot dipped galvanized housings and neoprene coated
springs.

F. Neoprene Pad Isolators:

1. Rubber or neoprene waffle pads.

a. Hardness:  30 durometer.

b. Thickness:  Minimum 1/2 inch.

c. Maximum Loading:  50 psi.

d. Rib Height:  Maximum 0.7 times width.

2. Configuration:  Single layer.

3. Configuration:  1/2 inch thick waffle pads bonded each side of 1/4 inch thick steel plate.

G. Rubber Mount or Hanger:  Molded rubber designed for 0.4 inch deflection with threaded insert.

H. Glass Fiber Pads:  Neoprene jacketed pre-compressed molded glass fiber.

I. Seismic Snubbers:

1. Type:  Non-directional and double acting unit consisting of interlocking steel members
restrained by neoprene elements.

2. Elements:  Replaceable neoprene, minimum of 0.75 inch thick with minimum 1/8 inch air
gap.

3. Capacity:  4 times load assigned to mount groupings at 0.4 inch deflection.

4. Attachment Points and Fasteners:  Capable of withstanding 3 times rated load capacity of
seismic snubber.

J. Roof Mounting Curb:  14 inches high with rigid steel lower section containing adjustable spring
pockets with restrained spring isolators, steel upper section to support rooftop equipment, and
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continuous elastomeric membrane extending from upper section for counterflashing over
roofing.  Provide acoustical package consisting of interior perimeter angles and cross members
to support up to two layers of gypsum board.

PART 3  EXECUTION

3.01 INSTALLATION - GENERAL

A. Install in accordance with manufacturer's instructions.

B. Bases:

1. Set steel bases for one inch clearance between housekeeping pad and base.

2. Set concrete inertia bases for 2 inches clearance between housekeeping pad and base.

3. Adjust equipment level.

C. On closed spring isolators, adjust so side stabilizers are clear under normal operating
conditions.

D. Prior to making piping connections to equipment with operating weights substantially different
from installed weights, block up equipment with temporary shims to final height.  When full load
is applied, adjust isolators to load to allow shim removal.

E. Provide pairs of horizontal limit springs on fans with more than 6.0 inches WC static pressure,
and on hanger supported, horizontally mounted axial fans.

F. Provide seismic snubbers for all equipment, piping, and ductwork mounted on isolators.  Each
inertia base shall have minimum of four seismic snubbers located close to isolators.  Snub
equipment designated for post-disaster use to 0.05 inch maximum clearance.  Other snubbers
shall have clearance between 0.15 inch and 0.25 inch.

G. Support piping connections to equipment mounted on isolators using isolators or resilient
hangers as follows:

1. Up to 4 Inches Pipe Size:  First three points of support.

2. 5 to 8 Inches Pipe Size:  First four points of support.

3. 10 inches Pipe Size and Over:  First six points of support.

4. Select three hangers closest to vibration source for minimum 1.0 inch static deflection or
static deflection of isolated equipment.  Select remaining isolators for minimum 1.0 inch
static deflection or 1/2 static deflection of isolated equipment.

3.02 FIELD QUALITY CONTROL

A. Inspect isolated equipment after installation and submit report.  Include static deflections.

3.03 SCHEDULE

A. Pipe Isolation Schedule.

1. 1 Inch Pipe Size:  Isolate 120 diameters from equipment.

2. 2 Inch Pipe Size:  Isolate 90 diameters from equipment.

3. 3 Inch Pipe Size:  Isolate 80 diameters from equipment.

4. 4 Inch Pipe Size:  Isolate 75 diameters from equipment.

5. 6 Inch Pipe Size:  Isolate 60 diameters from equipment.

6. 8 Inch Pipe Size:  Isolate 60 diameters from equipment.

7. 10 Inch Pipe Size:  Isolate 54 diameters from equipment.

8. 12 Inch Pipe Size:  Isolate 50 diameters from equipment.

9. 16 Inch Pipe Size:  Isolate 45 diameters from equipment.

10. 24 Inch Pipe Size:  Isolate 38 diameters from equipment.

11. Over 24 Inch Pipe Size:  As indicated.

B. Equipment Isolation Schedule.

1. Pumps.

END OF SECTION
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SECTION 23 05 53

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nameplates.

B. Tags.

C. Stencils.

D. Pipe Markers.

1.02 RELATED REQUIREMENTS

A. Section 09 90 00 - Painting and Coating para. 3.04

1.03 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2023.

1.04 SUBMITTALS

A. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.

B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

C. Product Data:  Provide manufacturers catalog literature for each product required.

D. Samples:  Submit two labels or tags 1/2 x 4 inch in size.

E. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

F. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Brady Corporation:  www.bradycorp.com.

B. Champion America, Inc:  www.Champion-America.com.

C. Seton Identification Products:  www.seton.com/aec.

2.02 NAMEPLATES

A. Description:  Laminated three-layer plastic with engraved letters.

1. Letter Color:  White.

2. Letter Height:  1/2 inch.

3. Background Color:  Black.

2.03 TAGS

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting
background color.  Tag size minimum 1-1/2 inch diameter.

B. Metal Tags:  Aluminum with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.04 STENCILS

A. Stencils:  With clean cut symbols and letters of following size:

1. 3/4 to 1-1/4 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 1/2 inch
high letters.

2. 1-1/2 to 2 inch Outside Diameter of Insulation or Pipe:  8 inch long color field, 3/4 inch high
letters.
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3. 2-1/2 to 6 inch Outside Diameter of Insulation or Pipe:  12 inch long color field, 1-1/4 inch
high letters.

4. 8 to 10 inch Outside Diameter of Insulation or Pipe:  24 inch long color field, 2-1/2 inch
high letters.

5. Over 10 inch Outside Diameter of Insulation or Pipe:  32 inch long color field, 3-1/2 inch
high letters.

6. Ductwork and Equipment:  2-1/2 inch high letters.

B. Stencil Paint:  As specified in Section 09 90 00, semi-gloss enamel, colors conforming to ASME
A13.1.

2.05 PIPE MARKERS

A. Color:  Conform to ASME A13.1.

B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

D. Underground Plastic Pipe Markers:  Bright colored continuously printed plastic ribbon tape,
minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.

2.06 CEILING TACKS

A. Description:  Steel with 3/4 inch diameter color coded head.

B. Color code as follows:

1. HVAC Equipment:  Yellow.

2. Fire Dampers and Smoke Dampers:  Red.

3. Heating/Cooling Valves:  Blue.

PART 3  EXECUTION

3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

B. Prepare surfaces in accordance with Section 09 90 00 for stencil painting.

3.02 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.

C. Apply stencil painting in accordance with Section 09 90 00.

D. Install plastic pipe markers in accordance with manufacturer's instructions.

E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

F. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above
buried pipe.

G. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices
with plastic nameplates.  Small devices, such as in-line pumps, may be identified with tags.

H. Identify control panels and major control components outside panels with plastic nameplates.

I. Identify thermostats relating to terminal boxes or valves with nameplates.

J. Identify valves in main and branch piping with tags.

K. Identify air terminal units and radiator valves with numbered tags.



Town of East Greenwich  Swift Community Center Expansion
  November 6, 2024

StudioJAED Architects & Engineers
Project No. 24065

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
23 05 53 - 3

L. Tag automatic controls, instruments, and relays.  Key to control schematic.

M. Identify piping, concealed or exposed, with plastic pipe markers, plastic tape pipe markers or
stencilled painting.  Use tags on piping 3/4 inch diameter and smaller.  Identify service, flow
direction, and pressure.  Install in clear view and align with axis of piping.  Locate identification
not to exceed 20 feet on straight runs including risers and drops, adjacent to each valve and
Tee, at each side of penetration of structure or enclosure, and at each obstruction.

N. Identify ductwork with plastic nameplates or stencilled painting.  Identify with air handling unit
identification number and area served.  Locate identification at air handling unit, at each side of
penetration of structure or enclosure, and at each obstruction.

O. Locate ceiling tacks to locate valves, units, or dampers above lay-in panel ceilings.  Locate in
corner of panel closest to equipment.

END OF SECTION



Town of East Greenwich  Swift Community Center Expansion
  November 6, 2024

StudioJAED Architects & Engineers
Project No. 24065

TESTING, ADJUSTING, AND BALANCING FOR HVAC
23 05 93 - 1

SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.

B. Testing, adjustment, and balancing of refrigerating systems.

C. Measurement of final operating condition of HVAC systems.

D. Sound measurement of equipment operating conditions.

E. Vibration measurement of equipment operating conditions.

F. Commissioning activities.

1.02 RELATED REQUIREMENTS

A. Section 01 91 10 - General Commissioning Requirements: Commissioning requirements that
apply to all types of work.

B. Section 01 91 10 - Functional Testing Procedures

C. Section 23 08 00 - Commissioning of HVAC.

1.03 REFERENCE STANDARDS

A. AABC MN-1 - AABC National Standards for Total System Balance; Associated Air Balance
Council; 2002.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems; 2008, with Errata (2019).

C. NEBB (TAB) - Procedural Standard for Testing Adjusting and Balancing of Environmental
Systems; 2019.

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002.

1.04 SUBMITTALS 

A. Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor for
approval within 30 days after award of Contract.

B. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.

1. Submit to Architect.

2. Submit to the Commissioning Authority, Construction Manager, and HVAC controls
contractor.

3. Submit six weeks prior to starting the testing, adjusting, and balancing work.

4. Include certification that the plan developer has reviewed the contract documents, the
equipment and systems, and the control system with the Architect and other installers to
sufficiently understand the design intent for each system.

5. Include at least the following in the plan:

a. Preface:  An explanation of the intended use of the control system.

b. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

c. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

d. Identification and types of measurement instruments to be used and their most recent
calibration date.
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e. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

f. Final test report forms to be used.

g. Detailed step-by-step procedures for TAB work for each system and issue, including:

1) Terminal flow calibration (for each terminal type).

2) Diffuser proportioning.

3) Branch/submain proportioning.

4) Total flow calculations.

5) Rechecking.

6) Diversity issues.

h. Expected problems and solutions, etc.

i. Criteria for using air flow straighteners or relocating flow stations and sensors .

j. Details of how TOTAL flow will be determined; for example:

1) Air:  Sum of terminal flows via control system calibrated readings or via hood
readings of all terminals, supply (SA) and return air (RA) pitot traverse, SA or RA
flow stations.

k. Specific procedures that will ensure that both air and water side are operating at the
lowest possible pressures and methods to verify this.

l. Confirmation of understanding of the outside air ventilation criteria under all
conditions.

m. Method of verifying and setting minimum outside air flow rate will be verified and set
and for what level (total building, zone, etc.).

n. Method of checking building static and exhaust fan and/or relief damper capacity.

o. Proposed selection points for sound measurements and sound measurement
methods.

p. Methods for making coil or other system plant capacity measurements, if specified.

q. Time schedule for TAB work to be done in phases (by floor, etc.).

r. Description of TAB work for areas to be built out later, if any.

s. Time schedule for deferred or seasonal TAB work, if specified.

t. False loading of systems to complete TAB work, if specified.

u. Exhaust fan balancing and capacity verifications, including any required room
pressure differentials.

v. Interstitial cavity differential pressure measurements and calculations, if specified.

w. Procedures for field technician logs of discrepancies, deficient or uncompleted work
by others, contract interpretation requests and lists of completed tests (scope and
frequency).

x. Procedures for formal progress reports, including scope and frequency.

y. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Field Logs:  Submit at least once a week to Commissioning Authority and Construction
Manager.

D. Control System Coordination Reports:  Communicate in writing to the controls installer all
setpoint and parameter changes made or problems and discrepancies identified during TAB
that affect, or could affect, the control system setup and operation.

E. Progress Reports.

F. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.

1. Submit to the Commissioning Authority, Construction Manager, and HVAC controls
contractor within two weeks after completion of testing, adjusting, and balancing.

2. Revise TAB plan to reflect actual procedures and submit as part of final report.
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3. Submit draft copies of report for review prior to final acceptance of Project.  Provide final
copies for Architect and for inclusion in operating and maintenance manuals.

4. Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page
and indexing tabs, with cover identification at front and side.  Include set of reduced
drawings with air outlets and equipment identified to correspond with data sheets, and
indicating thermostat locations.

5. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

6. Form of Test Reports:  Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

7. Units of Measure:  Report data in I-P (inch-pound) units only.

8. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.

b. Address of Testing, Adjusting, and Balancing Agency.

c. Telephone number of Testing, Adjusting, and Balancing Agency.

d. Project name.

e. Project location.

f. Project Architect.

g. Project Engineer.

h. Project Contractor.

i. Project altitude.

j. Report date.

G. Project Record Documents:  Record actual locations of flow measuring stations and balancing
valves and rough setting.

1.05 QUALITY ASSURANCE (MOVED TO PART 3)

1.06 PRE-BALANCING MEETING (MOVED TO PART 3)

1.07 SEQUENCING AND SCHEDULING (MOVED TO PART 3)

1.08 WARRANTY (MOVED TO PART 3)

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:

1. AABC MN-1, AABC National Standards for Total System Balance.

2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.

3. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.

4. SMACNA HVAC Systems Testing, Adjusting, and Balancing.

5. Maintain at least one copy of the standard to be used at project site at all times.

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

D. TAB Agency Qualifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified in this
section.

2. Having minimum of three years documented experience.

3. Certified by one of the following:
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a. AABC, Associated Air Balance Council:  www.aabchq.com; upon completion submit
AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.

c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy
Management Institute:  www.tabbcertified.org/#sle.

E. TAB Supervisor  Qualifications:  Certified by same organization as TAB agency.

F. TAB Supervisor Qualifications:  Professional Engineer licensed in the State in which the Project
is located.

3.02 EXAMINATION 

A. Verify that systems are complete and operable before commencing work.  Ensure the following
conditions:

1. Systems are started and operating in a safe and normal condition.

2. Temperature control systems are installed complete and operable.

3. Proper thermal overload protection is in place for electrical equipment.

4. Final filters are clean and in place.  If required, install temporary media in addition to final
filters.

5. Duct systems are clean of debris.

6. Fans are rotating correctly.

7. Fire and volume dampers are in place and open.

8. Air coil fins are cleaned and combed.

9. Access doors are closed and duct end caps are in place.

10. Air outlets are installed and connected.

11. Duct system leakage is minimized.

12. Hydronic systems are flushed, filled, and vented.

13. Pumps are rotating correctly.

14. Proper strainer baskets are clean and in place.

15. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.

3.03 PREPARATION 

A. Hold a pre-balancing meeting at least one week prior to starting TAB work.

1. Require attendance by all installers whose work will be tested, adjusted, or balanced.

B. Provide instruments required for testing, adjusting, and balancing operations.  Make instruments
available to Architect to facilitate spot checks during testing.

C. Provide additional balancing devices as required.

3.04 ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 10 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 10 percent of design to
space.  Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.05 RECORDING AND ADJUSTING 

A. Field Logs:  Maintain written logs including:

1. Running log of events and issues.

2. Discrepancies, deficient or uncompleted work by others.
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3. Contract interpretation requests.

4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to be restored.  Set and lock memory stops.

D. Mark on drawings the locations where traverse and other critical measurements were taken and
cross reference the location in the final report.

E. After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

F. Leave systems in proper working order, replacing belt guards, closing access doors, closing
doors to electrical switch boxes, and restoring thermostats to specified settings.

G. At final inspection, recheck random selections of data recorded in report.  Recheck points or
areas as selected and witnessed by the Owner.

H. Check and adjust systems approximately six months after final acceptance and submit report.

3.06 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities .

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

E. Use volume control devices to regulate air quantities only to extend that adjustments do not
create objectionable air motion or sound levels.  Effect volume control by duct internal devices
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Provide drive and sheave
changes required.  Vary branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or inlet.

H. Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

J. Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

K. Where modulating dampers are provided, take measurements and balance at extreme
conditions.  Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

L. Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.

M. Check multi-zone units for motorized damper leakage.  Adjust air quantities with mixing
dampers set first for cooling, then heating, then modulating.

N. For variable air volume system powered units set volume controller to air flow setting indicated. 
Confirm connections properly made and confirm proper operation for automatic variable air
volume temperature control.
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O. On fan powered VAV boxes, adjust air flow switches for proper operation.

P. For laboratories, lab classrooms, and prep rooms, offset CFM values (differential between
exhaust/return and supply airflows) shall be required to maintain a plus 10% minus 5% offset.

3.07 COMMISSIONING

A. Perform prerequisites prior to starting commissioning activities.

B. Fill out Prefunctional Checklists for:

1. Air side systems.

2. Refrigeration systems

C. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the
final TAB report.

D. Re-check minimum outdoor air intake flows and maximum and intermediate total airflow rates
for 10 percent of the air handlers plus a random sample equivalent to 5 percent of the final TAB
report data as directed by Commissioning Authority.

1. Original TAB agency shall execute the re-checks, witnessed by the Commissioning
Authority.  

2. Use the same test instruments as used in the original TAB work.

3. Failure of more than 10 percent of the re-checked items of a given system shall result in
the rejection of the system TAB report; rebalance the system, provide a new system TAB
report, and repeat random re-checks.

4. For purposes of re-check, failure is defined as follows:  

a. Air Flow of Supply and Return:  Deviation of more than 10 percent of instrument
reading.

b. Minimum Outside Air Flow:  Deviation of more than 20 percent of instrument reading;
for inlet vane or VFD OSA compensation system using linear proportional control,
deviation of more than 30 percent at intermediate supply flow.

c. Temperatures:  Deviation of more than one degree F.

d. Air and Water Pressures:  Deviation of more than 10 percent of full scale of test
instrument reading.

e. Sound Pressures:  Deviation of more than 3 decibels, with consideration for variations
in background noise.

5. For purposes of re-check, a whole system is defined as one in which inaccuracies will
have little or no impact on connected systems; for example, the air distribution system
served by one air handler or the hydronic chilled water supply system served by a chiller or
the condenser water system.

E. In the presence of the Commissioning Authority, verify that:

1. Final settings of all valves, splitters, dampers and other adjustment devices have been
permanently marked.

2. The air system is being controlled to the lowest possible static pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established control
setpoints, and physical verification of at least one leg from fan to diffuser having all
balancing dampers wide open and that during full cooling of all terminal units taking off
downstream of the static pressure sensor, the terminal unit on the critical leg has its
damper 90 percent or more open.

3. The water system is being controlled to the lowest possible pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established control
setpoints, and physical verification of at least one leg from the pump to the coil having all
balancing valves wide open and that during full cooling the cooling coil valve of that leg is
90 percent or more open.

F. No seasonal tests are required.



Town of East Greenwich  Swift Community Center Expansion
  November 6, 2024

StudioJAED Architects & Engineers
Project No. 24065

TESTING, ADJUSTING, AND BALANCING FOR HVAC
23 05 93 - 7

G. No further monitoring is required.

H. No deferred testing is required.

3.08 SCOPE

A. Test, adjust, and balance the following:

1. Air Cooled Refrigerant Condensers

2. Terminal Heat Transfer Units

3. Air Handling Units/Rooftop Mounted Air handling units/Rooftop Mounted DOAS Energy
Recovery Ventilators

4. Fans 

5. Air Filters

6. Air Inlets and Outlets

3.09 MINIMUM DATA TO BE REPORTED

A. Electric Motors:

1. Manufacturer 

2. Model/Frame 

3. HP/BHP 

4. Phase, voltage, amperage; nameplate, actual, no load

5. RPM 

6. Service factor

7. Starter size, rating, heater elements

8. Sheave Make/Size/Bore

B. V-Belt Drives:

1. Identification/location 

2. Required driven RPM

3. Driven sheave, diameter and RPM

4. Belt, size and quantity

5. Motor sheave diameter and RPM

6. Center to center distance, maximum, minimum, and actual

C. Air Cooled Condensers:

1. Identification/number 

2. Location 

3. Manufacturer 

4. Model number

5. Serial number

6. Entering DB air temperature, design and actual

7. Leaving DB air temperature, design and actual

8. Number of compressors

D. Cooling Coils:

1. Identification/number 

2. Location 

3. Service 

4. Manufacturer 

5. Air flow, design and actual

6. Entering air DB temperature, design and actual

7. Entering air WB temperature, design and actual

8. Leaving air DB temperature, design and actual

9. Leaving air WB temperature, design and actual

10. Water flow, design and actual
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11. Water pressure drop, design and actual

12. Entering water temperature, design and actual

13. Leaving water temperature, design and actual

14. Saturated suction temperature, design and actual

15. Air pressure drop, design and actual

E. Heating Coils:

1. Identification/number 

2. Location 

3. Service 

4. Manufacturer 

5. Air flow, design and actual

6. Water flow, design and actual

7. Water pressure drop, design and actual

8. Entering water temperature, design and actual

9. Leaving water temperature, design and actual

10. Entering air temperature, design and actual

11. Leaving air temperature, design and actual

12. Air pressure drop, design and actual

F. Air Moving Equipment:

1. Location 

2. Manufacturer 

3. Model number

4. Serial number

5. Arrangement/Class/Discharge 

6. Air flow, specified and actual

7. Return air flow, specified and actual

8. Outside air flow, specified and actual

9. Total static pressure (total external), specified and actual

10. Inlet pressure

11. Discharge pressure

12. Sheave Make/Size/Bore

13. Number of Belts/Make/Size

14. Fan RPM

G. Return Air/Outside Air:

1. Identification/location 

2. Design air flow

3. Actual air flow

4. Design return air flow

5. Actual return air flow

6. Design outside air flow

7. Actual outside air flow

8. Return air temperature

9. Outside air temperature

10. Required mixed air temperature

11. Actual mixed air temperature

12. Design outside/return air ratio

13. Actual outside/return air ratio

H. Duct Traverses:

1. System zone/branch

2. Duct size
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3. Area 

4. Design velocity

5. Design air flow

6. Test velocity

7. Test air flow

8. Duct static pressure

9. Air temperature

10. Air correction factor

I. Duct Leak Tests:

1. Description of ductwork under test

2. Duct design operating pressure

3. Duct design test static pressure

4. Duct capacity, air flow

5. Maximum allowable leakage duct capacity times leak factor

6. Test apparatus

a. Blower 

b. Orifice, tube size

c. Orifice size

d. Calibrated 

7. Test static pressure

8. Test orifice differential pressure

9. Leakage 

J. Terminal Unit Data:

1. Manufacturer 

2. Type, constant, variable, single, dual duct

3. Identification/number 

4. Location 

5. Model number

6. Size 

7. Minimum static pressure

8. Minimum design air flow

9. Maximum design air flow

10. Maximum actual air flow

11. Inlet static pressure

K. Air Distribution Tests:

1. Air terminal number

2. Room number/location

3. Terminal type

4. Terminal size

5. Area factor

6. Design velocity

7. Design air flow

8. Test (final) velocity

9. Test (final) air flow

10. Percent of design air flow

L. Sound Level Reports:

1. Location 

2. Octave bands - equipment off

3. Octave bands - equipment on
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M. Vibration Tests:

1. Location of points:

a. Fan bearing, drive end

b. Fan bearing, opposite end

c. Motor bearing, center (if applicable)

d. Motor bearing, drive end

e. Motor bearing, opposite end

f. Casing (bottom or top)

g. Casing (side)

h. Duct after flexible connection (discharge)

i. Duct after flexible connection (suction)

2. Test readings:

a. Horizontal, velocity and displacement

b. Vertical, velocity and displacement

c. Axial, velocity and displacement

3. Normally acceptable readings, velocity and acceleration

4. Unusual conditions at time of test

5. Vibration source (if non-complying)

END OF SECTION
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SECTION 23 07 13

DUCT INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Duct insulation.

B. Duct Lagging.

C. Insulation jackets.

1.02 RELATED REQUIREMENTS

A. Section 09 90 00 - Painting and Coating:  Painting insulation jackets.

B. Section 22 05 53 - Identification for Plumbing Piping and Equipment.

C. Section 23 05 53 - Identification for HVAC Piping and Equipment.

D. Section 23 31 00 - HVAC Ducts and Casings:  Glass fiber ducts.

1.03 REFERENCE STANDARDS

A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014.

C. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

D. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2013 (Reapproved 2019).

E. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;
2014 (Reapproved 2019).

F. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation; 2020.

G. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material); 2019.

H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023c.

I. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

J. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

K. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association; 2006.

L. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

M. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

B. Manufacturer's Instructions:  Indicate installation procedures necessary to ensure acceptable
workmanship and that installation standards will be achieved.
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1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum three years of experienceand approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's identification,
including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original wrapping.

1.07 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,
mastics, and insulation cements.

B. Maintain temperature during and after installation for minimum period of 24 hours.

PART 2  PRODUCTS

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, NFPA 255, or UL 723.

2.02 GLASS FIBER, FLEXIBLE

A. Manufacturer:

1. Knauf Insulation:  www.knaufusa.com.

2. Johns Manville Corporation:  www.jm.com/#sle.

3. Owens Corning Corp:  www.owenscorning.com/#sle.

4. CertainTeed Corporation:  www.certainteed.com/#sle.

B. Insulation:  ASTM C553; flexible, noncombustible blanket.

1. Minimum "R" Value: Minimum R value of (8) is required for interior installations and a
minimum R value of (12) is required for exterior installations.

2. Maximum Service Temperature:  450 degrees F.

3. Maximum Water Vapor Sorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:

1. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM
E96/E96M.

2. Secure with pressure sensitive tape.

D. Vapor Barrier Tape:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure
sensitive rubber based adhesive.

E. Outdoor Vapor Barrier Mastic:

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

F. Tie Wire:  Annealed steel, 16 gage.

2.03 GLASS FIBER, RIGID

A. Manufacturer:

1. Knauf Insulation:  www.knaufusa.com.

2. Johns Manville Corporation:  www.jm.com/#sle.

3. Owens Corning Corp:  www.owenscorning.com.

4. CertainTeed Corporation:  www.certainteed.com/#sle.
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B. Insulation:  ASTM C612; rigid, noncombustible blanket.

1. Minimum "R" Value: Minimum R value of (8) is required for interior installations and a
minimum R value of (12) is required for exterior installations.

2. Maximum service temperature:  450 degrees F.

3. Maximum Water Vapor Sorption:  5.0 percent.

C. Vapor Barrier Jacket:

1. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM
E96/E96M.

2. Secure with pressure sensitive tape.

D. Vapor Barrier Tape:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure
sensitive rubber based adhesive.

E. Indoor Vapor Barrier Finish:

1. Cloth:  Untreated; 9 oz/sq yd weight, glass fabric.

2. Vinyl emulsion type acrylic, compatible with insulation, black color.

2.04 JACKETS

A. Canvas Jacket:  UL listed 6 oz/sq yd plain weave cotton fabric treated with dilute fire retardant
lagging adhesive.

1. Lagging Adhesive:

a. Compatible with insulation.

B. Aluminum Jacket: ASTM B209 (ASTM B209M).

1. Thickness:  0.016 inch sheet.

2. Finish:  Embossed.

3. Joining:  Longitudinal slip joints and 2 inch laps.

4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.

5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

6. Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick stainless steel.

2.05 DUCT LAGGING

A. Manufacturers:

1. Sound Seal:  www.soundseal.com

2. Kinetics Noise Control:  www.kineticsnoise.com.

3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Lagging:  Loaded vinyl noise barrier with a scrim reinforced aluminum foil facing on one side
with a 1" thick fiberglass decoupler.

1. Apparent Thermal Conductivity:  Maximum of.25 at 75 degrees F

2. Service Temperature:  Up to 350 degrees F.

C. Adhesive:  Waterproof, fire-retardant type, ASTM C916.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that ducts have been tested before applying insulation materials.

B. Verify that surfaces are clean, foreign material removed, and dry.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.

C. Insulated ducts conveying air below ambient temperature:
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1. Provide insulation with vapor barrier jackets.

2. Finish with tape and vapor barrier jacket.

3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.

4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections,
and expansion joints.

D. Insulated ducts conveying air above ambient temperature:

1. Provide with or without standard vapor barrier jacket.

2. Insulate fittings and joints.  Where service access is required, bevel and seal ends of
insulation.

E. Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces:  Finish with aluminum
jacket and paint per architect's specifications unless noted otherwise.

F. Exterior Applications:  Provide insulation with vapor barrier jacket.  Cover with with calked
aluminum jacket with seams located on bottom side of horizontal duct section.  Provide tapered
caps on all horizontal ducts for shedding water.

G. External Duct Insulation Application:

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier
adhesive or tape to match jacket.

2. Secure insulation without vapor barrier with staples, tape, or wires.

3. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where
necessary to prevent sagging.  Lift duct off trapeze hangers and insert spacers.

4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.

5. Stop and point insulation around access doors and damper operators to allow operation
without disturbing wrapping.

3.03 SCHEDULES

A. INDOOR DUCT AND PLENUM APPLICATION SCHEDULE

1. NOTE: Apply duct lagging where indicated on drawings.

2. Service:  Round, supply-air ducts, concealed.

a. Material:  Mineral-fiber blanket.

b. Minimum "R" value: 8.

c. Jacket:  Foil and paper.

d. Vapor Retarder Required:  Yes.

3. Service:  Round, return-air ducts, concealed.

a. Material:  Mineral-fiber blanket.

b. Minimum "R" value: 8.

c. Jacket:  Foil and paper.

d. Vapor Retarder Required:  No.

4. Service:  Round, outside-air ducts, concealed.

a. Material:  Mineral-fiber blanket

b. Minimum "R" value: 8.

c. Jacket:  Foil and paper.

d. Vapor Retarder Required:  Yes.

5. Service:  Rectangular, supply-air ducts, concealed.

a. Material:  Mineral-fiber blanket

b. Minimum "R" value: 8.

c. Jacket:  Foil and paper.

d. Vapor Retarder Required:  Yes.

6. Service:  Rectangular, return-air ducts, concealed.

a. Material:  Mineral-fiber blanket

b. Minimum "R" value: 8.
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c. Jacket:  Foil and paper.

d. Vapor Retarder Required:  No.

7. Service:  Rectangular, outside-air ducts, concealed.

a. Material:  Mineral-fiber blanket

b. Minimum "R" value: 8.

c. Jacket:  Foil and paper.

d. Vapor Retarder Required:  Yes.

8. Service:  Round, supply-air ducts, exposed.

a. Material:  Mineral-fiber blanket

b. Minimum "R" value: 8.

c. Jacket:  Spiral-wound steel, painted to architect's specifications.

d. Vapor Retarder Required:  Yes.

e. NOTE:  Provide double-walled spiral ductwork where ductwork is not concealed
above ceilings.

9. Service:  Round, return-air ducts, exposed.

a. Material:  Mineral-fiber blanket.

b. Minimum "R" value: 8.

c. Jacket:  Spiral-wound steel, painted to architect's specifications.

d. Vapor Retarder Required:  No.

e. NOTE:  Provide double-walled spiral ductwork where ductwork is not concealed
above ceilings.

10. Service:  Round, outside-air ducts, exposed.

a. Material:  Mineral-fiber blanket.

b. Minimum "R" value: 8.

c. Jacket:  Spiral-wound steel, painted to architect's specifications.

d. Vapor Retarder Required:  Yes.

e. NOTE:  Provide double-walled spiral ductwork where ductwork is not concealed
above ceilings.

11. Service:  Rectangular, supply-air ducts, exposed.

a. Material:  Mineral-fiber board.

b. Minimum "R" value: 8.

c. Jacket:  Aluminum, painted to architects specifications.

d. Vapor Retarder Required:  Yes.

12. Service:  Rectangular, return-air ducts, exposed.

a. Material:  Mineral-fiber board.

b. Minimum "R" value: 8.

c. Jacket:  Aluminum, painted to architects specifications.

d. Vapor Retarder Required:  No.

13. Service:  Rectangular, outside-air ducts, exposed.

a. Material:  Mineral-fiber board.

b. Minimum "R" value: 8.

c. Jacket:  Aluminum, painted to architects specifications.

d. Vapor Retarder Required:  Yes.

14. Service:  Rectangular, range-hood exhaust ducts, concealed.

a. Material:  Calcium silicate.

b. Thickness:  2 inches.

c. Field-Applied Jacket:  Glass cloth.

d. Vapor Retarder Required:  No.

15. Service:  Rectangular, range-hood exhaust ducts, exposed.

a. Material:  Calcium silicate.

b. Thickness:  2 inches.
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c. Field Applied Jacket:  Stainless steel.

d. Vapor Retarder Required:  No.

B. OUTDOOR DUCT AND PLENUM APPLICATION SCHEDULE

1. Service:  Round, supply-air ducts.

a. Material:  Mineral-fiber board.

b. Minimum "R" value: 12.

c. Field-Applied Jacket:  aluminum

1) Aluminum Thickness:  0.032 inch

d. Vapor Retarder Required:  Yes.

2. Service:  Round, return-air ducts.

a. Material:  Mineral-fiber board.

b. Minimum "R" value: 12.

c. Field-Applied Jacket:  aluminum

1) Aluminum Thickness:  0.032 inch

d. Vapor Retarder Required:  Yes.

3. Service:  Rectangular, supply-air ducts.

a. Material:  Mineral-fiber board.

b. Minimum "R" value: 12.

c. Field-Applied Jacket:  aluminum

1) Aluminum Thickness:  0.032 inch

d. Vapor Retarder Required:  Yes.

4. Service:  Rectangular, return-air ducts.

a. Material:  Mineral-fiber board.

b. Minimum "R" value: 12.

c. Field-Applied Jacket:  aluminum

1) Aluminum Thickness:  0.032 inch

d. Vapor Retarder Required:  Yes.

END OF SECTION
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SECTION 23 07 19

HVAC PIPING INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Piping insulation.

B. Jackets and accessories.

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 23 23 00 - Refrigerant Piping:  Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014.

D. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019, with Editorial
Revision (2023).

E. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007
(Reapproved 2019).

F. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and
Finishing Cement; 2007 (Reapproved 2019).

G. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

H. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation;
2017 (Reapproved 2023).

I. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2023.

J. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2022a.

K. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2022.

L. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2023.

M. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation for
Nominal Sizes of Pipe and Tubing; 2022.

N. ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular Polyisocyanurate
Thermal Insulation; 2022.

O. ASTM C610 - Standard Specification for Molded Expanded Perlite Block and Pipe Thermal
Insulation; 2017 (Reapproved 2023).

P. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2023).

Q. ASTM D1056 - Standard Specification for Flexible Cellular Materials—Sponge or Expanded
Rubber; 2020.

R. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics; 2019.
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S. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2023c.

T. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2022a, with Editorial Revision (2023).

U. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association; 2006.

V. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

B. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this
section with minimum three years of experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.07 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, NFPA 255, or UL 723.

2.02 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Manufacturer:

1. Armacell International:  www.armacell.com/#sle.

2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM C534
Grade 3; use molded tubular material wherever possible.

1. Minimum Service Temperature:  -40 degrees F.

2. Maximum Service Temperature:  220 degrees F.

3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.

2.03 JACKETS

A. Aluminum Jacket: ASTM B209 (ASTM B209M) formed aluminum sheet.

1. Thickness:  0.016 inch sheet.

2. Finish:  Smooth.

3. Joining:  Longitudinal slip joints and 2 inch laps.

4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective liner.
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5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

6. Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick stainless steel.

B. Stainless Steel Jacket:  ASTM A666, Type 302 stainless steel.

1. Thickness:  0.010 inch.

2. Finish:  Smooth.

3. Metal Jacket Bands:  3/8 inch wide; 0.010 inch thick stainless steel.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.

C. Exposed Piping:  Locate insulation and cover seams in least visible locations.

D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

E. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing
longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

H. Glass fiber insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied. 
Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive. 
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe.  Finish with glass cloth and adhesive or PVC fitting covers.

I. Inserts and Shields:

1. Application:  Piping 1-1/2 inches diameter or larger.

2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

3. Insert location:  Between support shield and piping and under the finish jacket.

4. Insert configuration:  Minimum 6 inches long, of same thickness and contour as adjoining
insulation; may be factory fabricated.

5. Insert material:  Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

J. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at
supports, protrusions, and interruptions.  At fire separations, refer to Section 07 84 00.

K. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
finished floor):  Finish with canvas jacket sized for finish painting.

L. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
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vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of
horizontal piping. Provide two coats of UV resistant finish for flexible elastomeric cellular
insulation without jacketing.

M. Buried Piping:  Provide factory fabricated assembly with inner all-purpose service jacket with
self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil thick aluminum
foil sandwiched between three layers of bituminous compound; outer surface faced with a
polyester film.

N. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer. 
Cover with aluminum jacket with seams located on bottom side of horizontal piping.

3.03 SCHEDULE

A. PIPING INSULATION SCHEDULES

1. General:  Abbreviations used in the following schedules include:

a. Field Applied Jackets:  P - PVC, K-Foil and Paper, A - Aluminum, SS - Stainless
Steel.

b. Piping Sizes:  NPS - Nominal Pipe Size.

B. INTERIOR PIPING APPLICATION SCHEDULE

1. Service:  Condensate drain piping.

a. Operating Temperature:  35 to 75 deg F.

b. Insulation Material:  Flexible elastomeric.

c. Insulation Thickness:  0.5 inch.

d. Jacket:  PVC in non-concealed areas.

e. Vapor Retarder Required:  Yes.

f. Finish:  None.

2. Service:  All refrigerant piping

a. Operating Temperature:  35 to 140 deg F.

b. Insulation Material:  Flexible elastomeric.

c. Insulation Thickness:  Apply the following insulation thicknesses:

1) Pipe, 1” or less:  1.0 inch.

2) Pipe, 1-1/4” and up:  1.5 inch.

d. Jacket: PVC in non-concealed areas.

e. Vapor Retarder Required:  Yes.

f. Finish:  None.

C. EXTERIOR PIPING INSULATION APPLICATION SCHEDULE

1. Service:  All refrigerant piping

a. Operating Temperature:  35 to 140 deg F.

b. Insulation Material:  Flexible elastomeric.

c. Insulation Thickness:  Apply the following insulation thicknesses:

1) Pipe, 1” or less:  1.0 inch.

2) Pipe, 1-1/4” to 2”:  1.5 inch.

3) Pipe, 2-1/2” and up:  1.5 inch.

d. Jacket:  Aluminum or stainless steel.

e. Vapor Retarder Required:  Yes.

f. Finish:  None.

END OF SECTION
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SECTION 23 09 13

INSTRUMENTATION AND CONTROL DEVICES FOR HVAC

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Input/Output Sensors:

1. Temperature sensors.

2. Equipment operation (current) sensors.

B. Miscellaneous accessories.

1.02 RELATED REQUIREMENTS

A. Section 23 33 00 - Air Duct Accessories:  Installation of automatic dampers.

B. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

C. Section 23 09 23 - Direct-Digital Control System for HVAC.

D. Section 23 09 93 - Sequence of Operations for HVAC Controls.

1.03 REFERENCE STANDARDS

A. AMCA 500-D - Laboratory Methods of Testing Dampers for Rating; 2018.

B. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.

C. ASTM B32 - Standard Specification for Solder Metal; 2020.

D. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.

E. ASTM D1693 - Standard Test Method for Environmental Stress-Cracking of Ethylene Plastics;
2021.

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical
Manufacturers Association; 2014.

G. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide description and engineering data for each control system component. 
Include sizing as requested.  Provide data for each system component and software module.

C. Shop Drawings:  Indicate complete operating data, system drawings, wiring diagrams, and
written detailed operational description of sequences.  Submit schedule of valves indicating
size, flow, and pressure drop for each valve.  For automatic dampers indicate arrangement,
velocities, and static pressure drops for each system.

D. Manufacturer's Instructions:  Provide for all manufactured components.

E. Project Record Documents:  Record actual locations of control components, including panels,
thermostats, and sensors.  Accurately record actual location of control components, including
panels, thermostats, and sensors.

1. Revise shop drawings to reflect actual installation and operating sequences.

F. Operation and Maintenance Data:  Include inspection period, cleaning methods, recommended
cleaning materials, and calibration tolerances.

G. Warranty:  Submit manufacturers warranty and ensure forms have been filled out in Owner s
name and registered with manufacturer.

H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.
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1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design system under direct supervision of a Professional Engineer
experienced in design of this work and licensed in the State in which the Project is located.

PART 2  PRODUCTS

2.01 EQUIPMENT - GENERAL

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

2.02 INPUT/OUTPUT SENSORS

A. Temperature Sensors:

1. Sensor range shall provide a resolution of no worse than .4°F (unless noted otherwise).

2. Room temperature sensor shall be an element contained within a ventilated cover, suitable
for wall mounting with digital output.  Sensors located in mechanical areas, plenums,
garages, gymnasiums, or corridors shall be a flat plate sensor with no possible adjustment
or shall be provided with aestetically-pleasing lockable protective cover.  Security screws
shall be used in institutional settings as deemed necessary by the design engineer.  ATC
contractor shall coordinate requirements with the design engineer during the submittal
process.  Provide insulated base.  Following sensing elements are acceptable:

a. Sensing element - Platinum RTD, Thermistor, or integrated circuit, +/- 0.8°F accuracy
at calibration point.

b. Units shall be capable of +/- 2 degrees (F) adjustment by the occupant, with display
showing current temperature and setpoint.

3. Single point duct temperature sensor shall consist of sensing element, junction box for
wiring connections and gasket to prevent air leakage or vibration noise.  Temperature
range as required for resolution indicated in paragraph A.  Sensor probe shall be 316
stainless steel.

a. Sensing element - Platinum RTD, Thermistor, or integrated circuit, +/- 0.8°F accuracy
at calibration point.

4. Averaging duct temperature sensor shall consist of an averaging element, junction box for
wiring connections and gasket to prevent air leakage.  Provide enough sensors to give one
lineal foot of sensing element for each square foot of cooling coil face area.  Temperature
range as required for resolution indicated in paragraph A.

a. Sensing element - Platinum RTD, Thermistor, or integrated circuit, +/- 0.8°F accuracy
at calibration point.

5. Liquid immersion temperature sensor shall include stainless steel thermowell, sensor and
connection head for wiring connections.

a. Sensing element for chilled water applications - Platinum RTD, Thermistor, or
integrated circuit, +/- 0.8°F accuracy at calibration point. Temperature range shall be
as required for resolution indicated in paragraph A.

b. Sensing element for non-chilled water applications - Platinum RTD, +/- 0.2°F
accuracy at calibration point.  Temperature range shall be as required for resolution of
no worse than 0.1°F.

B. Equipment Operation Sensors:

1. Status Inputs for Fans:  Differential pressure switch with adjustable range of 0 to 5 inches
wg.

2. Status Inputs for Electric Motors:  Current sensing relay with current transformers,
adjustable and set to 175 percent of rated motor current.

2.03 THERMOSTATS

A. Line Voltage Thermostats:

1. Integral manual On/Off/Auto selector switch, single or two pole as required.
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2. Dead band:  Maximum 2 degrees F.

3. Cover:  Locking with set point adjustment, with thermometer.

4. Rating:  Motor load.

B. Outdoor Reset Thermostat:

1. Remote bulb or bimetal rod and tube type, proportioning action with adjustable throttling
range, adjustable setpoint.

2. Scale range:  -10 to 70 degrees F.

C. Immersion Thermostat:

1. Remote bulb or bimetallic rod and tube type, proportional action with adjustable setpoint
and adjustable throttling range.

D. Airstream Thermostats:

1. Remote bulb or bimetallic rod and tube type, proportional action with adjustable setpoint in
middle of range and adjustable throttling range.

2. Averaging service remote bulb element:  7.5 feet.

E. Electric Low Limit Duct Thermostat:

1. Snap acting, single pole, single throw, manual reset switch that trips if temperature sensed
across any 12 inches of bulb length is equal to or below setpoint,

2. Bulb length:  Minimum 20 feet.

3. Provide one thermostat for every 20 sq ft of coil surface.

F. Electric High Limit Duct Thermostat:

1. Snap acting, single pole, single throw, manual reset switch that trips if temperature sensed
across any 12 inches of bulb length is equal to or above setpoint,

2. Bulb length:  Minimum 20 feet.

3. Provide one thermostat for every 20 sq ft of coil surface.

G. Fire Thermostats:

1. UL labeled, factory set in accordance with NFPA 90A.

2. Normally closed contacts, manual reset.

H. Heating/Cooling Valve Top Thermostats:

1. Proportional acting for proportional flow, molded rubber diaphragm, remote bulb liquid filled
element, direct and reverse acting at differential pressure to 25 psig, cast housing with
position indicator and adjusting knob.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that systems are ready to receive work.

C. Beginning of installation means installer accepts existing conditions.

D. Sequence work to ensure installation of components is complementary to installation of similar
components in other systems.

E. Coordinate installation of system components with installation of mechanical systems
equipment such as air handling units and air terminal units.

F. Ensure installation of components is complementary to installation of similar components.

G. Coordinate installation of system components with installation of mechanical systems
equipment such as air handling units and air terminal units.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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B. Check and verify location of thermostats with plans and room details before installation.  Locate
48 inches above floor.  Align with lighting switches, CO2 sensors, and humidistats.  Refer to
Section 26 2726.

C. Mount freeze protection thermostats using flanges and element holders.

D. Mount outdoor reset thermostats and outdoor sensors indoors, with sensing elements outdoors
with sun shield.

E. Provide separable sockets for liquids and flanges for air bulb elements.

F. Provide thermostats in aspirating boxes in front entrances.

G. Provide guards on thermostats in entrances.

H. Provide valves with position indicators and with pilot positioners where sequenced with other
controls.

I. Provide isolation (two position) dampers of parallel blade construction.

J. Install damper motors on outside of duct in warm areas.  Do not install motors in locations at
outdoor temperatures.

K. Mount control panels adjacent to associated equipment on vibration free walls or free standing
angle iron supports.  One cabinet may accommodate more than one system in same equipment
room.  Provide engraved plastic nameplates for instruments and controls inside cabinet and
engraved plastic nameplates on cabinet face.

L. Install "hand/off/auto" selector switches to override automatic interlock controls when switch is in
"hand" position.

M. Provide conduit and electrical wiring in accordance with Section 26 27 17.  Electrical material
and installation shall be in accordance with appropriate requirements of .

N. Install pressure independent balancing and control valves for small terminal units on the supply
or return lines of coils.

1. For accuracy in flow measurements try to avoid mounting taps and pumps immediately
before or after the valve.  A minimum distance of five times the pipe diameter and ten
times the pipe diameter before the valve for taps and pump respectively is recommended
before the valve. A minimum distance of two times the pipe diameter is recommended
after the valve.

2. The actuator for the combined manual balancing and control valves for small terminal units
can be installed in any position as per manufacturer’s recommendations.

3. Install in accordance with manufacturer’s instructions.

3.03 MAINTENANCE

A. See Section 01 70 00 - Execution Requirements, for additional requirements relating to
maintenance service.

B. Provide service and maintenance of control system for one year from Date of Substantial
Completion.

END OF SECTION
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SECTION 23 09 23

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

.01 NOTE: CONTRACTOR IS REQUIRED TO PROVIDE ALL COMPONENTS, WIRING, LABOR,

APPURTENANCES, AND COORDINATION SERVICES TO DELIVER A FULLY-FUCNTIONAL

BUILDING AUTOMATION SYSTEM.

PART 1  GENERAL

1.01 SECTION INCLUDES

A. System Description

B. Operator Interface

C. Controllers

D. Power Supplies and Line Filtering

E. System Software

F. Controller Software

G. HVAC Control Programs

H. Control equipment.

I. Software.

1.02 RELATED REQUIREMENTS

A. Section 28 46 00 - Fire Detection and Alarm.

B. Section 23 09 13 - Instrumentation and Control Devices for HVAC.

C. Section 23 09 93 - Sequence of Operations for HVAC Controls.

D. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

E. Section 27 52 23.50 - Educational Intercommunications and Programs - Education For
Sustainability Systems

1.03 REFERENCE STANDARDS

A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.04 SYSTEM DESCRIPTION

A. Automatic temperature control field monitoring and control system using field programmable
micro-processor based units as an expansion of the existing system.

B. The BAS contractor shall provide all interconnecting wiring, interfaces, and programming
required to completely integrate any ductless split system, VRF, or packaged HVAC systems
into the building automation system and achieve full read / write capability of all system points
from the BAS operator workstation as available at the system control workstation.  The BAS
contractor is responsible for achieving the specified sequences of operations.

C. Base system on distributed system of fully intelligent, stand-alone controllers, operating in a
multi-tasking, multi-user environment on token passing network, with central and remote
hardware, software, and interconnecting wire and conduit.

D. Include computer software and all hardware, operator input/output devices, control units, local
area networks (LAN), sensors, control devices, actuators.

E. Controls for variable refrigerant flow (VRF) system, packaged rooftop units, packaged unit
ventilators, radiation, reheat coils, unit heaters, fan coils, and the like when directly connected to
the control units.  Individual terminal unit control is specified in Section 23 09 13.
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F. Provide control systems consisting of thermostats, control valves, dampers and operators,
indicating devices, interface equipment, power transformers and electrical feeds, and other
apparatus and accessories required to operate mechanical systems, and to perform functions
specified.

G. Include installation and calibration, supervision, adjustments, and fine tuning necessary for
complete and fully operational system.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for each system component and software module.

C. Shop Drawings:

1. Indicate trunk cable schematic showing programmable control unit locations, and trunk
data conductors.

2. List connected data points, including connected control unit and input device.

3. Indicate system graphics indicating monitored systems, data (connected and calculated)
point addresses, and operator notations.  

4. Show system configuration with peripheral devices, batteries, power supplies, diagrams,
modems, and interconnections.

5. Indicate description and sequence of operation of operating, user, and application
software.

D. Manufacturer's Instructions:  Indicate manufacturer's installation instructions for all
manufactured components.

E. Project Record Documents:  Record actual locations of control components, including control
units, thermostats, and sensors.

1. Revise shop drawings to reflect actual installation and operating sequences.

2. Include submittals data in final "Record Documents" form.

F. Operation and Maintenance Data:

1. Include interconnection wiring diagrams complete field installed systems with identified and
numbered, system components and devices.

2. Include keyboard illustrations and step-by-step procedures indexed for each operator
function.

3. Include inspection period, cleaning methods, cleaning materials recommended, and
calibration tolerances.

G. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner s
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Perform work in accordance with NFPA 70.

B. Design system software under direct supervision of a Professional Engineer experienced in
design of this Work and licensed at the State in which the Project is located.

C. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with minimum 10 years documented experience.

D. Installer Qualifications:  Company specializing in performing the work of this section 5 years
documented experience approved by manufacturer.

E. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

1.07 PRE-INSTALLATION MEETING

A. Convene one week before starting work of this Section.
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B. Require attendance of parties directly affecting the work of this Section.

1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Substantial Completion.

C. Provide five year manufacturer's warranty for field programmable micro-processor based units.

1.09 MAINTENANCE SERVICE

A. Provide service and maintenance of energy management and control systems for two years
from Date of Substantial Completion.

B. Provide four complete inspections per year, two in each season, to inspect, calibrate, and adjust
controls as required, and submit written reports.

C. Provide complete service of systems, including call backs.  Make minimum of 4 complete
normal inspections of approximately 8 hours duration in addition to normal service calls to
inspect, calibrate, and adjust controls, and submit written reports.

1.10 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.

1.11 PROTECTION OF SOFTWARE RIGHTS

A. Prior to delivery of software, the Owner and the party providing the software will enter into a
software license agreement with provisions for the following:

1. Limiting use of software to equipment provided under these specifications.

2. Limiting copying.

3. Preserving confidentiality.

4. Prohibiting transfer to a third party.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Substitutions:  Not Permitted.

2.02 CONTROLLERS

A. BUILDING LEVEL CONTROLLERS

1. General:

a. Manage global strategies by one or more, independent, standalone, microprocessor
based controllers.

b. Provide sufficient memory to support controller's operating system, database, and
programming requirements.

c. Share data between networked controllers.

d. Controller operating system manages input and output communication signals
allowing distributed controllers to share real and virtual object information and allowing
for central monitoring and alarms.

e. Utilize real-time clock for scheduling.

f. Continuously check processor status and memory circuits for abnormal operation.

g. Controller to assume predetermined failure mode and generate alarm notification
upon detection of abnormal operation.

h. Communication with other network devices to be based on assigned protocol.

2. Communication:

a. Controller to reside on a BACnet network using ISO 8802-3 (ETHERNET) Data
Link/Physical layer protocol.

b. Perform routing when connected to a network of custom application and application
specific controllers.
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c. Provide service communication port for connection to a portable operator's terminal or
hand held device with compatible protocol.

3. Anticipated Environmental Ambient Conditions:

a. Outdoors and/or in Wet Ambient Conditions:

1) Mount within waterproof enclosures.

2) Rated for operation at 40 to 150 degrees F.

b. Conditioned Space:

1) Mount within dustproof enclosures.

2) Rated for operation at 32 to 120 degrees F.

4. Provisions for Serviceability:

a. Diagnostic LEDs for power, communication, and processor.

b. Make all wiring connections to field removable, modular terminal strips, or to a
termination card connected by a ribbon cable.

5. Memory: In the event of a power loss, maintain all BIOS and programming information for
a minimum of 72 hours.

6. Power and Noise Immunity:

a. Maintain operation at 90 to 110 percent of nominal voltage rating.

b. Perform orderly shutdown below 80 percent of nominal voltage.

c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios up
to 5 W. at 3 feet.

B. CUSTOM APPLICATION CONTROLLERS

1. General:

a. Provide sufficient memory to support controller's operating system, database, and
programming requirements.

b. Share data between networked, microprocessor based controllers.

c. Controller operating system manages input and output communication signals
allowing distributed controllers to share real and virtual object information and allowing
for central monitoring and alarms.

d. Utilize real-time clock for scheduling.

e. Continuously check processor status and memory circuits for abnormal operation.

f. Controller to assume predetermined failure mode and generate alarm notification
upon detection of abnormal operation.

g. Communication with other network devices to be based on assigned protocol.

2. Communication:

a. Controller to reside on a BACnet network using MS/TP Data Link/Physical layer
protocol.

b. Provide service communication port for connection to a portable operator's terminal or
hand held device with compatible protocol.

3. Anticipated Environmental Ambient Conditions:

a. Outdoors and/or in Wet Ambient Conditions:

1) Mount within waterproof enclosures.

2) Rated for operation at 40 to 150 degrees F.

b. Conditioned Space:

1) Mount within dustproof enclosures.

2) Rated for operation at 32 to 120 degrees F.

4. Provisions for Serviceability:

a. Diagnostic LED's for power, communication, and processor.

b. Make all wiring connections to field removable, modular terminal strips, or to a
termination card connected by a ribbon cable.

5. Memory: In the event of a power loss, maintain all BIOS and programming information for
a minimum of 72 hours.
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6. Power and Noise Immunity:

a. Maintain operation at 90 to 110 percent of nominal voltage rating.

b. Perform orderly shutdown below 80 percent of nominal voltage.

c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios up
to 5 W. at 3 feet.

C. APPLICATION SPECIFIC CONTROLLERS

1. General:

a. Not fully user programmable, microprocessor based controllers dedicated to control
specific equipment.

b. Customized for operation within the confines of equipment served.

c. Communication with other network devices to be based on assigned protocol.

2. Communication:

a. Controller to reside on a BACnet network using MS/TP Data Link/Physical layer
protocol.

b. Provide service communication port for connection to a portable operator's terminal or
hand held device with compatible protocol.

3. Anticipated Environmental Ambient Conditions:

a. Outdoors and/or in Wet Ambient Conditions:

1) Mount within waterproof enclosures.

2) Rated for operation at 40 to 150 degrees F.

b. Conditioned Space:

1) Mount within dustproof enclosures.

2) Rated for operation at 32 to 120 degrees F.

4. Provisions for Serviceability:

a. Diagnostic LEDs for power, communication, and processor.

b. Make all wiring connections to field removable, modular terminal strips, or to a
termination card connected by a ribbon cable.

5. Memory:  In the event of a power loss, maintain all BIOS and programming information for
a minimum of 72 hours.

6. Power and Noise Immunity:

a. Maintain operation at 90 to 110 percent of nominal voltage rating.

b. Perform orderly shutdown below 80 percent of nominal voltage.

c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios up
to 5 W at 3 feet.

D. INPUT/OUTPUT INTERFACE

1. Hardwired inputs and outputs tie into the DDC system through building, custom
application, or application specific controllers.

2. All Input/Output Points:

a. Protect controller from damage resulting from any point short-circuiting or grounding
and from voltage up to 24 volts of any duration.

b. Provide universal type for building and custom application controllers where input or
output is software designated as either binary or analog type with appropriate
properties.

3. Binary Inputs:

a. Allow monitoring of On/Off signals from remote devices.

b. Provide wetting current of 12 mA minimum, compatible with commonly available
control devices and protected against the effects of contact bounce and noise.

c. Sense dry contact closure with power provided only by the controller.

4. Pulse Accumulation Input Objects:  Conform to all requirements of binary input objects and
accept up to 10 pulses per second.

5. Analog Inputs:
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a. Allow for monitoring of low voltage 0 to 10 VDC, 4 to 20 mA current, or resistance
signals (thermistor, RTD).

b. Compatible with and field configurable to commonly available sensing devices.

6. Binary Outputs:

a. Used for On/Off operation or a pulsed low-voltage signal for pulse width modulation
control.

b. Outputs provided with three position (On/Off/Auto) override switches.

c. Status lights for building and custom application controllers to be selectable for
normally open or normally closed operation.

7. Analog Outputs:

a. Monitoring signal provides a 0 to 10 VDC or a 4 to 20 mA output signal for end device
control.

b. Provide status lights and two position (AUTO/MANUAL) switch for building and
custom application controllers with manually adjustable potentiometer for manual
override on building and custom application controllers.

c. Drift to not exceed 0.4 percent of range per year.

8. Tri State Outputs:

a. Coordinate two binary outputs to control three point, floating type, electronic actuators
without feedback.

b. Limit the use of three point, floating devices to the following zone and terminal unit
control applications:

1) VAV or duct terminal units.

2) Duct mounted heating coils.

3) Zone dampers.

4) Radiation.

c. Control algorithms run the zone actuator to one end of its stroke once every 24 hours
for verification of operator tracking.

9. System Object Capacity:

a. System size to be expandable to twice the number of input output objects required by
providing additional controllers, including associated devices and wiring.

b. Hardware additions or software revisions for the installed operator interfaces are not
to be required for future, system expansions.

2.03 POWER SUPPLIES AND LINE FILTERING

A. Power Supplies:

1. Provide UL listed control transformers with Class 2 current limiting type or over-current
protection in both primary and secondary circuits for Class 2 service as required by the
NEC.

2. Limit connected loads to 80 percent of rated capacity.

3. Match DC power supply to current output and voltage requirements.

4. Unit to be full wave rectifier type with output ripple of 5.0 mV maximum peak to peak.

5. Regulation to be 1 percent combined line and load with 100 microsecond response time
for 50 percent load changes.

6. Provide over-voltage and over-current protection to withstand a 150 percent current
overload for 3 seconds minimum without trip-out or failure.

7. Operational Ambient Conditions: 32 to 120 degrees F.

8. EM/RF meets FCC Class B and VDE 0871 for Class B and MIL-STD 810 for shock and
vibration.

9. Line voltage units UL recognized and CSA approved.

B. Power Line Filtering:

1. Provide external or internal transient voltage and surge suppression component for all
workstations and controllers.
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2. Minimum surge protection attributes:

a. Dielectric strength of 1000 volts minimum.

b. Response time of 10 nanoseconds or less.

c. Transverse mode noise attenuation of 65 dB or greater.

d. Common mode noise attenuation of 150 dB or greater at 40 to 100 Hz.

2.04 OPERATOR STATION

A. Work Station:

1. Provide desktop personal computer as BAS interface with specifications as required to
operate BAS software and to meet minimum performance requirements below.  Provide
with monitor, mouse, mousepad and keyboard.

2. Configuration:  IBM-compatible Intel Core i5-700T based microcomputer system or better
with 8 GB dual-channel RAM, a minimum 500 GB hard-drive, DVD+/-RW Drive, internal
network LAN card, four USB ports, and Windows 10 or higher operating system.

3. Provide properly sized uninterruptible power supply system (UPS) for the work station that
also provides power conditioning.

4. Provide fully licensed anti-virus software packge with the system.

5. Display:  17" Flat-panel LCD display with stand.

6. Keyboard:  Low profile, detachable, having Qwerty layout plus a 10 key numeric keypad,
dedicated function keys.

7. Mouse:  Software supported mouse with support software including self building menus
and displays of system operations and functions.

8. Display:  Super video color graphics adapter (SVGA), 17 inch non-interlaced color monitor,
super high definition, 2560 x 1600.

9. 600 dpi laser printer of at least 4 pages per minute speed.  Include 81/2 X 11 and 8.5 X 11
paper trays.

2.05 CONTROL UNITS

A. Units:  Modular in design and consisting of processor board with programmable RAM memory,
local operator access and display panel, and integral interface equipment.

B. Battery Backup:  For minimum of 48 hours for complete system including RAM without
interruption, with automatic battery charger.

C. Control Units Functions:

1. Monitor or control each input/output point.

2. Completely independent with hardware clock/calendar and software to maintain control
independently.

3. Acquire, process, and transfer information to operator station or other control units on
network.

4. Accept, process, and execute commands from other control unit's or devices or operator
stations.

5. Access both data base and control functions simultaneously.

6. Record, evaluate, and report changes of state or value that occur among associated
points.  Continue to perform associated control functions regardless of status of network.

7. Perform in stand-alone mode:

a. Start/stop.

b. Duty cycling.

c. Automatic Temperature Control.

d. Demand control via a sliding window, predictive algorithm.

e. Event initiated control.

f. Calculated point.

g. Scanning and alarm processing.

h. Full direct digital control.
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i. Trend logging.

j. Global communications.

k. Maintenance scheduling.

D. Global Communications:

1. Broadcast point data onto network, making that information available to all other system
control units.

2. Transmit any or all input/output points onto network for use by other control units and
utilize data from other control units.

E. Input/Output Capability:

1. Discrete/digital input (contact status).

2. Discrete/digital output.

3. Analog input.

4. Analog output.

5. Pulse input (5 pulses/second).

6. Pulse output (0-655 seconds in duration with 0.01 second resolution).

F. Monitor, control, or address data points.  Mix shall include analog inputs, analog outputs, pulse
inputs, pulse outputs and discrete inputs/outputs, as required.  Install control unit's with
minimum 30 percent spare capacity.

G. Point Scanning:  Set scan or execution speed of each point to operator selected time from 1 to
250 seconds.

H. Upload/Download Capability:  Download from or upload to operator station. Upload/Download
time for entire control unit database maximum 10 seconds on hard wired LAN, or 60 seconds
over voice grade phone lines.

I. Test Mode Operation:  Place input/output points in test mode to allow testing and developing of
control algorithms on line without disrupting field hardware and controlled environment.  In test
mode:

1. Inhibit scanning and calculation of input points. Issue manual control to input points (set
analog or digital input point to operator determined test value) from work station.

2. Control output points but change only data base state or value; leave external field
hardware unchanged.

3. Enable control actions on output points but change only data base state or value.

J. Local display and adjustment panel:  Portable control unit, containing digital display, and
numerical keyboard.  Display and adjust:

1. Input/output point information and status.

2. Controller set points.

3. Controller tuning constants.

4. Program execution times.

5. High and low limit values.

6. Limit differential.

7. Set/display date and time.

8. Control outputs connected to the network.

9. Automatic control outputs.

10. Perform control unit diagnostic testing.

11. Points in "Test" mode.

2.06 LOCAL AREA NETWORK (LAN)

A. Provide communication between control units over local area network (LAN).

B. LAN Capacity:  Not less than 100 stations or nodes.

C. Break in Communication Path:  Alarm and automatically initiate LAN reconfiguration.
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D. LAN Data Speed:  Minimum 19.2 Kb.

E. Communication Techniques:  Allow interface into network by multiple operation stations and by
auto-answer/auto-dial modems.  Support communication over telephone lines utilizing modems.

F. Transmission Median:  Fiber optic or single pair of solid 24 gauge twisted, shielded copper
cable.

G. Network Support:  Time for global point to be received by any station, shall be less than 3
seconds.  Provide automatic reconfiguration if any station is added or lost.  If transmission cable
is cut, reconfigure two sections with no disruption to system's operation, without operator
intervention.

2.07 SYSTEM SOFTWARE

A. Operating System:

1. Concurrent, multi-tasking capability.

a. Common Software Applications Supported:  Microsoft Excel.

2. System Graphics:

a. Allow up to 10 graphic screens, simultaneously displayed for comparison and
monitoring of system status.

b. Animation displayed by shifting image files based on object status.

c. Provide method for operator with password to perform the following:

1) Move between, change size, and change location of graphic displays.

2) Modify on-line.

3) Add, delete, or change dynamic objects consisting of:

(a) Analog and binary values.

(b) Dynamic text.

(c) Static text.

(d) Animation files.

3. Custom Graphics Generation Package:

a. Create, modify, and save graphic files and visio format graphics in PCX formats.

b. HTML graphics to support web browser compatible formats.

c. Capture or convert graphics from AutoCAD.

4. Standard HVAC Graphics Library:

a. HVAC Equipment:

1) Air Handlers.

2) Terminal HVAC Units.

3) Fan Coil Units.

4) VRF Fan Coils.

5) VRF Heat Pumps.

6) Energy Recovery Ventilators with Electric Duct Heating Coils.

7) Packaged Rooftop Units.

b. Ancillary Equipment:

1) Fans.

2) Pumps.

3) Coils.

4) Valves.

5) Piping.

6) Dampers.

7) Ductwork.

c. File Format Compatible with Graphics Generation Package Program.

B. Workstation System Applications:

1. Automatic System Database Save and Restore Functions:
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a. Current database copy of each Building Controller is automatically stored on hard
disk.

b. Automatic update occurs upon change in any system panel.

c. In the event of database loss in any system panel, the first workstation to detect the
loss automatically restores the database for that panel unless disabled by the
operator.

2. Manual System Database Save and Restore Functions by Operator with Password
Clearance:

a. Save database from any system panel.

b. Clear a panel database.

c. Initiate a download of a specified database to any system panel.

3. Software provided allows system configuration and future changes or additions by
operators under proper password protection.

4. On-line Help:

a. Context-sensitive system assists operator in operation and editing.

b. Available for all applications.

c. Relevant screen data provided for particular screen display.

d. Additional help available via hypertext.

5. Security:

a. Operator log-on requires user name and password to view, edit, add, or delete data.

b. System security selectable for each operator.

c. System supervisor sets passwords and security levels for all other operators.

d. Operator passwords to restrict functions accessible to viewing and/or changing
system applications, editor, and object.

e. Automatic, operator log-off results from keyboard or mouse inactivity during
user-adjustable, time period.

f. All system security data stored in encrypted format.

6. System Diagnostics:

a. Operations Automatically Monitored:

1) Workstations.

2) Printers.

3) Modems.

4) Network connections.

5) Building management panels.

6) Controllers.

b. Device failure is annunciated to the operator.

7. Alarm Processing:

a. All system objects are configurable to "alarm in" and "alarm out" of normal state.

b. Configurable Objects:

1) Alarm limits.

2) Alarm limit differentials.

3) States.

4) Reactions for each object.

8. Alarm Messages:

a. Descriptor: English language.

b. Recognizable Features:

1) Source.

2) Location.

3) Nature.

9. Configurable Alarm Reactions by Workstation and Time of Day:

a. Logging.
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b. Printing.

c. Starting programs.

d. Displaying messages.

e. Dialing out to remote locations.

f. Paging.

g. Providing audible annunciation.

h. Displaying specific system graphics.

10. Custom Trend Logs:

a. Definable for any data object in the system including interval, start time, and stop
time.

b. Trend Data:

1) Sampled and stored on the building controller panel.

2) Archivable on hard disk.

3) Retrievable for use in reports, spreadsheets and standard database programs.

4) Archival on LAN accessible storage media including hard disk, tape, Raid array
drive, and virtual cloud environment.

5) Protected and encrypted format to prevent manipulation, or editing of historical
data and event logs.

11. Alarm and Event Log:

a. View all system alarms and change of states from any system location.

b. Events listed chronologically.

c. Operator with proper security acknowledges and clears alarms.

d. Alarms not cleared by operator are archived to the workstation hard disk.

12. Object, Property Status and Control:

a. Provide a method to view, edit if applicable, the status of any object and property in
the system.

b. Status Available by the Following Methods:

1) Menu.

2) Graphics.

3) Custom Programs.

13. Reports and Logs:

a. Reporting Package:

1) Allows operator to select, modify, or create reports.

2) Definable as to data content, format, interval, and date.

3) Archivable to hard disk.

b. Real-time logs available by type or status such as alarm, lockout, normal, etc.

c. Stored on hard disk and readily accessible by standard software applications,
including spreadsheets and word processing.

d. Set to be printed on operator command or specific time(s).

14. Reports:

a. Standard:

1) Objects with current values.

2) Current alarms not locked out.

3) Disabled and overridden objects, points and SNVTs.

4) Objects in manual or automatic alarm lockout.

5) Objects in alarm lockout currently in alarm.

6) Logs:

(a) Alarm History.

(b) System messages.

(c) System events.

(d) Trends.
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b. Custom:

1) Daily.

2) Weekly.

3) Monthly.

4) Annual.

5) Time and date stamped.

6) Title.

7) Facility name.

c. Tenant Override:

1) Monthly report showing total, requested, after-hours HVAC and lighting services
on a daily basis for each tenant.

2) Annual report showing override usage on a monthly basis.

d. Electrical, Fuel, and Weather:

1) Electrical Meter(s):

(a) Monthly showing daily electrical consumption and peak electrical demand
with time and date stamp for each meter.

(b) Annual summary showing monthly electrical consumption and peak demand
with time and date stamp for each meter.

2) Fuel Meter(s):

(a) Monthly showing daily natural gas consumption for each meter.

(b) Annual summary showing monthly consumption for each meter.

3) Weather:

(a) Monthly showing minimum, maximum, average outdoor air temperature and
heating/cooling degree-days for the month.

C. Workstation Applications Editors:

1. Provide editing software for all system applications at the PC workstation.

2. Downloaded application is executed at controller panel.

3. Full screen editor for each application allows operator to view and change:

a. Configuration.

b. Name.

c. Control parameters.

d. Set-points.

4. Scheduling:

a. Monthly calendar indicates schedules, holidays, and exceptions.

b. Allows several related objects to be scheduled and copied to other objects or dates.

c. Start and stop times adjustable from master schedule.

5. Custom Application Programming:

a. Create, modify, debug, edit, compile, and download custom application programming
during operation and without disruption of all other system applications.

b. Programming Features:

1) English oriented language, based on BASIC, FORTRAN, C, or PASCAL syntax
allowing for free form programming.

2) Alternative language graphically based using appropriate function blocks suitable
for all required functions and amenable to customizing or compounding.

3) Insert, add, modify, and delete custom programming code that incorporates word
processing features such as cut/paste and find/replace.

4) Allows the development of independently, executing, program modules designed
to enable and disable other modules.

5) Debugging/simulation capability that displays intermediate values and/or results
including syntax/execution error messages.
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6) Support for conditional statements (IF/THEN/ELSE/ELSE-F) using compound
Boolean (AND, OR, and NOT) and/or relations (EQUAL, LESS THAN,
GREATER THAN, NOT EQUAL) comparisons.

7) Support for floating-point arithmetic utilizing plus, minus, divide, times, square
root operators; including absolute value; minimum/maximum value from a list of
values for mathematical functions.

8) Language consisting of resettable, predefined, variables representing time of
day, day of the week, month of the year, date; and elapsed time in seconds,
minutes, hours, and days where the variable values cab be used in IF/THEN
comparisons, calculations, programming statement logic, etc.

9) Language having predefined variables representing status and results of the
system software enables, disables, and changes the set points of the controller
software.

2.08 CONTROLLER SOFTWARE

A. All applications reside and operate in the system controllers and editing of all applications
occurs at the operator workstation.

B. System Security:

1. User access secured via user passwords and user names.

2. Passwords restrict user to the objects, applications, and system functions as assigned by
the system manager.

3. User Log On/Log Off attempts are recorded.

4. Automatic Log Off occurs following the last keystroke after a user defined delay time.

C. Object or Object Group Scheduling:

1. Weekly Schedules Based on Separate, Daily Schedules:

a. Include start, stop, optimal stop, and night economizer.

b. 10 events maximum per schedule.

c. Start/stop times adjustable for each group object.

2. Exception Schedules:

a. Based on any day of the year.

b. Defined up to one year in advance.

c. Automatically discarded and replaced with standard schedule for that day of the week
upon execution.

3. Holiday or Special Schedules:

a. Capability to define up to 99 schedules.

b. Repeated annually.

c. Length of each period is operator defined.

D. Provide standard application for equipment coordination and grouping based on function and
location to be used for scheduling and other applications.

E. Alarms:

1. Binary object is set to alarm based on the operator specified state.

2. Analog object to have high/low alarm limits.

3. All alarming is capable of being automatically and manually disabled.

4. Alarm Reporting:

a. Operator determines action to be taken for alarm event.

b. Alarms to be routed to appropriate workstation.

c. Reporting Options:

1) Start programs.

2) Print.

3) Logged.

4) Custom messaging.
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5) Graphical displays.

6) Dial out to workstation receivers via system protocol.

F. Demand Limiting:

1. Building power consumption monitored from signals generated by a pulse generator,
mounted at the building power meter.

2. Demand limit controlled via load shedding or load restoration in a predetermined and
predictive manner.

3. Demand Reduction Methods:

a. Supply air temperature reset.

b. Space temperature set-point reset.

c. Equipment off/on prioritization.

4. Relevant variables that influence demand limiting control are based on the power company
methodology for computing demand charges.

5. Operator On-Line Changes Allowed:

a. Addition and deletion of loads controlled.

b. Changes in demand intervals.

c. Changes in demand limit for meter(s).

d. Maximum equipment shutoff time.

e. Minimum equipment shutoff time.

f. Select rotational or sequential shedding and restoring.

g. Shed/restore priority.

6. Information and Reports available Hourly, Daily, and Monthly:

a. Total electric consumption.

b. Peak demand.

c. Date and time of peak demand.

d. Daily peak demand.

G. Maintenance Management: System monitors equipment status and generates maintenance
messages based upon user-designated run-time limits.

H. Sequencing: Application software based upon specified sequences of operation in Section 23
09 93.

I. PID Control Characteristics:

1. Direct or reverse action.

2. Anti-windup.

3. Calculated, time-varying, analog value, positions an output or stages a series of outputs.

4. User selectable controlled variable, set-point, and PED gains.

J. Staggered Start Application:

1. Prevents all controlled equipment from simultaneously restarting after power outage.

2. Order of equipment startup is user selectable.

K. Energy Calculations:

1. Accumulated instantaneous power or flow rates are converted to energy use data.

2. Algorithm calculates a rolling average and allows window of time to be user specified in
minute intervals.

3. Algorithm calculates a fixed window average with a digital input signal from a utility meter
defining the start of the window period that in turn synchronizes the fixed-window average
with that used by the power company.

L. Anti-Short Cycling:

1. All binary output objects protected from short-cycling.

2. Allows minimum on-time and off-time to be selected.

M. On-Off Control with Differential:
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1. Algorithm allows binary output to be cycled based on a controlled variable and set-point.

2. Algorithm to be direct-acting or reverse-acting incorporating an adjustable differential.

N. Run-Time Totalization:

1. Totalize run-times for all binary input objects.

2. Provides operator with capability to assign high run-time alarm.

2.09 OPERATING SYSTEM SOFTWARE

A. Input/Output Capability From Operator Station:

1. Request display of current values or status in tabular or graphic format.

2. Command selected equipment to specified state.

3. Initiate logs and reports.

4. Change analog limits.

5. Add, delete, or change points within each control unit or application routine.

6. Change point input/output descriptors, status, alarm descriptors, and engineering unit
descriptors.

7. Add new control units to system.

8. Modify and set up maintenance scheduling parameters.

9. Develop, modify, delete or display full range of color graphic displays.

10. Automatically archive select data even when running third party software.

11. Provide capability to sort and extract data from archived files and to generate custom
reports.

12. Support two printer operations.

a. Alarm printer:  Print alarms, operator acknowledgements, action messages, system
alarms, operator sign-on and sign-off.

b. Data printer:  Print reports, page prints, and data base prints.

13. Select daily, weekly or monthly as scheduled frequency to synchronize time and date in
digital control units.  Accommodate daylight savings time adjustments.

14. Print selected control unit data base.

B. Operator System Access:  Via software password with minimum 30 access levels at work
station and minimum 3 access levels at each control unit.

C. Data Base Creation and Support:  Changes shall utilize standard procedures.  Control unit shall
automatically check work station data base files upon connection and verify data base match. 
Minimum capability shall include:

1. Add and delete points.

2. Modify any point parameter.

3. Change, add, or delete English language descriptors.

4. Add, modify, or delete alarm limits.

5. Add, modify, or delete points in start/stop programs, trend logs, etc.

6. Create custom relationship between points.

7. Create or modify DDC loops and parameters.

8. Create or modify override parameters.

9. Add, modify, and delete any applications program.

10. Add, delete, develop, or modify dynamic color graphic displays.

D. Dynamic Color Graphic Displays:

1. Utilizes custom symbols or system supported library of symbols.

2. Sixteen (16) colors.

3. Sixty (60) outputs of real time, live dynamic data per graphic.

4. Dynamic graphic data.

5. 1,000 separate graphic pages.

6. Modify graphic screen refresh rate between 1 and 60 seconds.
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E. Operator Station:

1. Accept data from LAN as needed without scanning entire network for updated point data.

2. Interrogate LAN for updated point data when requested.

3. Allow operator command of devices.

4. Allow operator to place specific control units in or out of service.

5. Allow parameter editing of control units.

6. Store duplicate data base for every control unit and allow down loading while system is on
line.

7. Control or modify specific programs.

8. Develop, store and modify dynamic color graphics.

9. Provide data archiving of assigned points and support overlay graphing of this data utilizing
up to four (4) variables.

F. Alarm Processing:

1. Off normal condition:  Cause alarm and appropriate message, including time, system,
point descriptor, and alarm condition.  Select alarm state/value and which alarms shall
cause automatic dial-out.

2. Critical alarm or change-of-state:  Display message, stored on disk for review and sort, or
print.

3. Print on line changeable message, up to 100 characters in length, for each alarm point
specified.

4. Display alarm reports on video.  Display multiple alarms in order of occurrence.

5. Define time delay for equipment start-up or shutdown.

6. Allow unique routing of specific alarms.

7. Operator specifies if alarm requires acknowledgement.

8. Continue to indicate unacknowledged alarms after return to normal.

9. Alarm notification:

a. Automatic print.

b. Display indicating alarm condition.

c. Selectable audible alarm indication.

G. Event Processing:  Automatically initiate commands, user defined messages, take specific
control actions or change control strategy and application programs resulting from event
condition.  Event condition may be value crossing operator defined limit, change-of-state,
specified state, or alarm occurrence or return to normal.

H. Automatic Restart:  Automatically restart field equipment on restoration of power.  Provide time
delay between individual equipment restart and time of day start/stop.

I. Messages:

1. Automatically display or print user-defined message subsequent to occurrence of selected
events.

2. Compose, change, or delete any message.

3. Display or log any message at any time.

4. Assign any message to any event.

J. Reports:

1. Manually requested with time and date.

2. Long term data archiving to hard disk.

3. Automatic directives to download to transportable media such as floppy diskettes for
storage.

4. Data selection methods to include data base search and manipulation.

5. Data extraction with mathematical manipulation.
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6. Data reports shall allow development of XY curve plotting, tabular reports (both statistical
and summary), and multi-point timed based plots with not less than four (4) variables
displayed.

7. Generating reports either normally at operator direction, or automatically under work
station direction.

8. Reports may either manually displayed or printed, or may be printed automatically on daily,
weekly, monthly, yearly or scheduled basis.

9. Include capability for statistical data manipulation and extraction.

10. Provide capability to generate four types of reports:  Statistical detail reports, summary
reports, trend graphic plots, x-y graphic plots.

K. Parameter Save/Restore:  Store most current operating system, parameter changes, and
modifications on disk or diskette.

L. Data Collection:

1. Automatically collect and store in disk files.

2. Daily electrical energy consumption, peak demand, and time of peak demand for up to
electrical meters over 2 year period.

3. Daily consumption for up to 30 meters over a 2 year period.

4. Daily billable electrical energy consumption and time for up to 1024 zones over a 10 year
period.

5. Provide archiving of stored data for use with system supplied custom reports.

M. Graphic Display:  Support graphic development on work station with software features:

1. Page linking.

2. Generate, store, and retrieve library symbols.

3. Single or double height characters.

4. Sixty (60) dynamic points of data per graphic page.

5. Pixel level resolution.

6. Animated graphics for discrete points.

7. Analog bar graphs.

8. Display real time value of each input or output line diagram fashion.

N. Maintenance Management:

1. Run time monitoring, per point.

2. Maintenance scheduling targets with automatic annunciation, scheduling and shutdown.

3. Equipment safety targets.

4. Display of maintenance material and estimated labor.

5. Target point reset, per point.

O. Advisories:

1. Summary which contains status of points in locked out condition.

2. Continuous operational or not operational report of interrogation of system hardware and
programmable control units for failure.

3. Report of power failure detection, time and date.

4. Report of communication failure with operator device, field interface unit, point,
programmable control unit.

2.10 LOAD CONTROL PROGRAMS

A. General:  Support inch-pounds and SI (metric) units of measurement.

B. Demand Limiting:

1. Monitor total power consumption per power meter and shed associated loads
automatically to reduce power consumption to an operator set maximum demand level.

2. Input:  Pulse count from incoming power meter connected to pulse accumulator in control
unit.
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3. Forecast demand (kW):  Predicted by sliding window method.

4. Automatically shed loads throughout the demand interval selecting loads with
independently adjustable on and off time of between one and 255 minutes.

5. Demand Target:  Minimum of 3 per demand meter; change targets based upon (1) time,
(2) status of pre-selected points, or (3) temperature.

6. Load:  Assign load shed priority, minimum "ON" time and maximum "OFF" time.

7. Limits:  Include control band (upper and lower limits).

8. Output advisory if loads are not available to satisfy required shed amount, advise shed
requirements and requiring operator acknowledgement.

C. Duty Cycling:

1. Periodically stop and start loads, based on space temperature, and according to various
On/Off patterns.

2. Modify off portion of cycle based on operator specified comfort parameters.  Maintain total
cycle time by increasing on portion of cycle by same amount that off portion is reduced.

3. Set and modify following parameters for each individual load.

a. Minimum and maximum Off time.

b. On/Off time in one minute increments.

c. Time period from beginning of interval until load can be cycled.

d. Manually override the DCC program and place a load in an On or Off state.

e. Cooling Target Temperature and Differential.

f. Heating Target Temperature and Differential.

g. Cycle off adjustment.

D. Automatic Time Scheduling:

1. Self-contained programs for automatic start/stop/scheduling of building loads.

2. Support up to seven (7) normal day schedules, seven (7) "special day" schedules and two
(2) temporary day schedules.

3. Special days schedule shall support up to 30 unique date/duration combinations.

4. Any number of loads assigned to any time program; each load can have individual time
program.

5. Each load assigned at least 16 control actions per day with 1 minute resolution.

6. Time schedule operations may be:

a. Start.

b. Optimized Start.

c. Stop.

d. Optimized Stop.

e. Cycle.

f. Optimized Cycle.

7. Minimum of 30 holiday periods up to 100 days in length may be specified for the year.

8. Create temporary schedules.

9. Broadcast temporary "special day" date and duration.

E. Start/Stop Time Optimization:

1. Perform optimized start/stop as function of outside conditions, inside conditions, or both.

2. Adaptive and self-tuning, adjusting to changing conditions unattended.

3. For each point under control, establish and modify:

a. Occupancy period.

b. Desired temperature at beginning of occupancy period.

c. Desired temperature at end of occupancy period.

F. Night Setback/Setup Program:  Reduce heating space temperature setpoint or raise cooling
space temperature setpoint during unoccupied hours; in conjunction with scheduled start/stop
and optimum start/stop programs.
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G. Calculated Points:  Define calculations and totalization computed from monitored points
(analog/digital points), constants, or other calculated points.

1. Employ arithmetic, algebraic, Boolean, and special function operations.

2. Treat calculated values like any other analog value, use for any function that a "hard wired
point" might be used.

H. Event Initiated Programming:  Event may be initiated by any data point, causing series of
controls in a sequence.

1. Define time interval between each control action between 0 to 3600 seconds.

2. Output may be analog value.

3. Provide for "skip" logic.

4. Verify completion of one action before proceeding to next.  If not verified, program shall be
able to skip to next action.

I. Direct Digital Control:  Each control unit shall provide Direct Digital Control software so that the
operator may customize control strategies and sequences of operation by defining the
appropriate control loop algorithms and choosing the optimum loop parameters.

1. Control loops:  Defined using "modules" that are analogous to standard control devices.

2. Output:  Paired or individual digital outputs for pulse-width modulation, and analog outputs,
as required.

3. Firmware:

a. PID with analog or pulse-width modulation output.

b. Floating control with pulse-width modulated outputs.

c. Two-position control.

d. Primary and secondary reset schedule selector.

e. Hi/Lo signal selector.

f. Single pole double throw relay.

g. Single pole double throw time delay relay with delay before break, delay before make
and interval time capabilities.

4. Direct Digital Control loops:  Downloaded upon creation or on operator request.  On sensor
failure, program shall execute user defined failsafe output.

5. Display:  Value or state of each of the lines which interconnect DDC modules.

J. Fine Tuning Direct Digital Control PID or floating loops:

1. Display information:

a. Control loop being tuned

b. Input (process) variable

c. Output (control) variable

d. Setpoint of loop

e. Proportional band

f. Integral (reset) Interval

g. Derivative (rate) Interval

2. Display format:  Graphic, with automatic scaling; with input and output variable
superimposed on graph of "time" vs "variable".

K. Trend logging:

1. Each control unit will store samples of control unit's data points.

2. Update file continuously at discretely assignable intervals.

3. Automatically initiate upload request and then store data on hard disk.

4. Time synchronize sampling at operator specified times and intervals with sample
resolution of one minute.

5. Co-ordinate sampling with on/off state of specified point.

6. Display trend samples on work station in graphic format.  Automatically scale trend graph
with minimum 60 samples of data in plot of time vs data.
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2.11 HVAC CONTROL PROGRAMS

A. General:

1. Support Inch-pounds and SI (metric) units of measurement.

2. Identify each HVAC Control system.

B. Optimal Run Time:

1. Control start-up and shutdown times of HVAC equipment for both heating and cooling.

2. Base on occupancy schedules, outside air temperature, seasonal requirements, and
interior room mass temperature.

3. Start-up systems by using outside air temperature, room mass temperatures, and adaptive
model prediction for how long building takes to warm up or cool down under different
conditions.

4. Use outside air temperature to determine early shut down with ventilation override.

5. Analyze multiple building mass sensors to determine seasonal mode and worse case
condition for each day.

6. Operator commands:

a. Define term schedule

b. Add/delete fan status point.

c. Add/delete outside air temperature point.

d. Add/delete mass temperature point.

e. Define heating/cooling parameters.

f. Define mass sensor heating/cooling parameters.

g. Lock/unlock program.

h. Request optimal run time control summary.

i. Request optimal run time mass temperature summary.

j. Request HVAC point summary.

k. Request HVAC saving profile summary.

7. Control Summary:

a. HVAC Control system begin/end status.

b. Optimal run time lock/unlock control status.

c. Heating/cooling mode status.

d. Optimal run time schedule.

e. Start/Stop times.

f. Selected mass temperature point ID.

g. Optimal run time system normal start times.

h. Occupancy and vacancy times.

i. Optimal run time system heating/cooling mode parameters.

8. Mass temperature summary:

a. Mass temperature point type and ID.

b. Desired and current mass temperature values.

c. Calculated warm-up/cool-down time for each mass temperature.

d. Heating/cooling season limits.

e. Break point temperature for cooling mode analysis.

9. HVAC point summary:

a. Control system identifier and status.

b. Point ID and status.

c. Outside air temperature point ID and status.

d. Mass temperature point ID and point.

e. Calculated optimal start and stop times.

f. Period start.

C. Supply Air Reset:
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1. Monitor heating and cooling loads in building spaces, terminal reheat systems, both hot
deck and cold deck temperatures on dual duct and multizone systems, single zone unit
discharge temperatures.

2. Adjust discharge temperatures to most energy efficient levels satisfying measured load by:

a. Raising cooling temperatures to highest possible value.

b. Reducing heating temperatures to lowest possible level.

3. Operator commands:

a. Add/delete fan status point.

b. Lock/unlock program.

c. Request HVAC point summary.

d. Add/Delete discharge controller point.

e. Define discharge controller parameters.

f. Add/delete air flow rate.

g. Define space load and load parameters.

h. Request space load summary.

4. Control summary:

a. HVAC control system status (begin/end).

b. Supply air reset system status.

c. Optimal run time system status.

d. Heating and cooling loop.

e. High/low limits.

f. Deadband.

g. Response timer.

h. Reset times.

5. Space load summary:

a. HVAC system status.

b. Optimal run time status.

c. Heating/cooling loop status.

d. Space load point ID.

e. Current space load point value.

f. Control heat/cool limited.

g. Gain factor.

h. Calculated reset values.

i. Fan status point ID and status.

j. Control discharge temperature point ID and status.

k. Space load point ID and status.

l. Air flow rate point ID and status.

D. Enthalpy Switchover:

1. Calculate outside and return air enthalpy using measured temperature and relative
humidity; determine energy expended and control outside and return air dampers.

2. Operator commands:

a. Add/delete fan status point.

b. Add/delete outside air temperature point.

c. Add/delete discharge controller point.

d. Define discharge controller parameters.

e. Add/delete return air temperature point.

f. Add/delete outside air dew point/humidity point.

g. Add/delete return air dew point/humidity point.

h. Add/delete damper switch.

i. Add/delete minimum outside air.

j. Add/delete atmospheric pressure.
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k. Add/delete heating override switch.

l. Add/delete evaporative cooling switch.

m. Add/delete air flow rate.

n. Define enthalpy deadband.

o. Lock/unlock program.

p. Request control summary.

q. Request HVAC point summary.

3. Control summary:

a. HVAC control system begin/end status.

b. Enthalpy switchover optimal system status.

c. Optimal return time system status.

d. Current outside air enthalpy.

e. Calculated mixed air enthalpy.

f. Calculated cooling cool enthalpy using outside air.

g. Calculated cooling cool enthalpy using mixed air.

h. Calculated enthalpy difference.

i. Enthalpy switchover deadband.

j. Status of damper mode switch.

2.12 PROGRAMMING APPLICATION FEATURES

A. Trend Point:

1. Sample up to 150 points, real or computed, with each point capable of collecting 100
samples at intervals specified in minutes, hours, days, or month.

2. Output trend logs as line graphs or bar graphs.  Output graphic on terminal, with each
point for line and bar graphs designated with a unique pattern, vertical scale either actual
values or percent of range, and horizontal scale time base.  Print trend logs up to 12
columns of one point/column.

B. Alarm Messages:

1. Allow definition of minimum of 100 messages, each having minimum length of 100
characters for each individual message.

2. Assign alarm messages to system messages including point's alarm condition, point's
off-normal condition, totalized point's warning limit, hardware elements advisories.

3. Output assigned alarm with "message requiring acknowledgement".

4. Operator commands include define, modify, or delete; output summary listing current
alarms and assignments; output summary defining assigned points.

C. Weekly Scheduling:

1. Automatically initiate equipment or system commands, based on preselected time
schedule for points specified.

2. Provide program times for each day of week, per point, with one minute resolution.

3. Automatically generate alarm output for points not responding to command.

4. Provide for holidays, minimum of 366 consecutive holidays.

5. Operator commands:

a. System logs and summaries.

b. Start of stop point.

c. Lock or unlock control or alarm input.

d. Add, delete, or modify analog limits and differentials.

e. Adjust point operation position.

f. Change point operational mode.

g. Open or close point.

h. Enable/disable, lock/unlock, or execute interlock sequence or computation profile.

i. Begin or end point totalization.
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j. Modify totalization values and limits.

k. Access or secure point.

l. Begin or end HVAC or load control system.

m. Modify load parameter.

n. Modify demand limiting and duty cycle targets.

6. Output summary:  Listing of programmed function points, associated program times, and
respective day of week programmed points by software groups or time of day.

D. Interlocking:

1. Permit events to occur, based on changing condition of one or more associated master
points.

2. Binary contact, high/low limit of analog point or computed point shall be capable of being
utilized as master.  Same master may monitor or command multiple slaves.

3. Operator commands:

a. Define single master/multiple master interlock process.

b. Define logic interlock process.

c. Lock/unlock program.

d. Enable/disable interlock process.

e. Execute terminate interlock process.

f. Request interlock type summary.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that conditioned power supply is available to the control units and to the operator work
station.  Verify that field end devices, wiring, and pneumatic tubing is installed prior to
installation proceeding.

3.02 INSTALLATION

A. Install all Owner-provided equipment along with all contractor-provided equipment as required to
provide a complete, fully functional building automation system.

B. Install control units and other hardware in position on permanent walls where not subject to
excessive vibration.

C. Install software in control units and in operator work station.  Implement all features of programs
to specified requirements and appropriate to sequence of operation.  Refer to Section 23 09 93.

D. Provide with 120v AC, 15 amp dedicated emergency power circuit to each programmable
control unit.

E. Provide conduit and electrical wiring in accordance with Section 26 27 17.  Electrical material
and installation shall be in accordance with appropriate requirements of .

F. Ensure that all components necessary to execute the sequences of operation are coordinated
and installed by all contractors.

3.03 MANUFACTURER'S FIELD SERVICES

A. Start and commission systems.  Allow sufficient time for start-up and commissioning prior to
placing control systems in permanent operation.

B. Provide service engineer to instruct Owner's representative in operation of systems plant and
equipment for 2 day period.

C. Provide basic operator training for 4 persons on data display, alarm and status descriptors,
requesting data, execution of commands and request of logs.  Include a minimum of 8 hours
dedicated instructor time.  Provide training on site.
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3.04 DEMONSTRATION AND INSTRUCTIONS

A. Demonstrate complete and operating system to Owner.

3.05 MAINTENANCE

A. Provide service and maintenance of energy management and control systems for two years
from Date of Substantial Completion.

B. Provide four complete inspections, one in each season, to inspect, calibrate, and adjust controls
as required, and submit written reports.

END OF SECTION
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SEQUENCE OF OPERATIONS FOR HVAC CONTROLS
23 09 93 - 1

SECTION 23 09 93

SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

THE MECHANICAL CONTRACTOR SHALL PROVIDE ALL NECESSARY LABOR MATERIALS TO

PROVIDE A FULLY FUNCTIONAL BUILDING AUTOMATION SYSTEM FOR THE PROJECT.  THIS

INCLUDES ALL CONTROL COMPONENTS, CONTROLLERS, WIRING, PROGRAMMING, AND

COORDINATION BETWEEN TRADES TO ACCOMPLISH THE SEQUENCE OF OPERATIONS

HEREIN.  CONTRACTOR SHALL ENSURE THAT ALL COMPONENTS ARE COORDINATED

BETWEEN EQUIPMENT SUPPLIERS AND CONTROLS VENDOR FOR ALL EQUIPMENT.

1.01 PART 1  GENERAL

1.02 SECTION INCLUDES

A. This section defines the manner and method by which controls function.  Requirements for each
type of control system operation are specified.  Equipment, devices, and system components
required for control systems are specified in other sections.

B. Sequence of operation for:

1. Variable Refrigerant Volume (VRF/VRV) Systems

2. Supply Air Units and Energy recovery

1.03 RELATED SECTIONS

A. Section 23 09 23 - Direct-Digital Control System for HVAC.

B. Section 23 09 13 - Instrumentation and Control Devices for HVAC.

C. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

1.04 SYSTEM DESCRIPTION

A. This Section defines the manner and method by which controls function.  Requirements for
each type of control system operation are specified.  Equipment, devices, and system
components required for control systems are specified in other Sections.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Sequence of Operation Documentation:  Submit written sequence of operation for entire HVAC
system and each piece of equipment.

1. Preface:  1 or 2 paragraph overview narrative of the system describing its purpose,
components and function.

2. State each sequence in small segments and give each segment a unique number for
referencing in Functional Test procedures; provide a complete description regardless of
the completeness and clarity of the sequences specified in the contract documents.

3. Include at least the following sequences:

a. Start-up.

b. Warm-up mode.

c. Normal operating mode.

d. Unoccupied mode.

e. Shutdown.

f. Capacity control sequences and equipment staging.

g. Temperature and pressure control, such as setbacks, setups, resets, etc.

h. Detailed sequences for all control strategies, such as economizer control, optimum
start/stop, staging, optimization, demand limiting, etc.

i. Effects of power or equipment failure with all standby component functions.

j. Sequences for all alarms and emergency shut downs.

k. Seasonal operational differences and recommendations.

l. Interactions and interlocks with other systems.
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4. Include initial and recommended values for all adjustable settings, setpoints and
parameters that are typically set or adjusted by operating staff; and any other control
settings or fixed values, delays, etc. that will be useful during testing and operating the
equipment.

5. For packaged controlled equipment, include manufacturer's furnished sequence of
operation amplified as required to describe the relationship between the packaged controls
and the control system, indicating which points are adjustable control points and which
points are only monitored.

6. Include schedules, if known.

C. Control System Diagrams:  Submit graphic schematic of the control system showing each
control component and each component controlled, monitored, or enabled.

1. Label with settings, adjustable range of control and limits.

2. Include flow diagrams for each control system, graphically depicting control logic.

3. Include the system and component layout of all equipment that the control system
monitors, enables or controls, even if the equipment is primarily controlled by packaged or
integral controls.

4. Include draft copies of graphic displays indicating mechanical system components, control
system components, and controlled function status and value.

5. Include all monitoring, control and virtual points specified in elsewhere.

6. Include a key to all abbreviations.

D. Points List:  Submit list of all control points indicating at least the following for each point.

1. Name of controlled system.

2. Point abbreviation.

3. Point description; such as dry bulb temperature, airflow, etc.

4. Display unit.

5. Control point or setpoint (Yes / No); i.e. a point that controls equipment and can have its
setpoint changed.

6. Monitoring point (Yes / No); i.e. a point that does not control or contribute to the control of
equipment but is used for operation, maintenance, or performance verification.

7. Intermediate point (Yes / No); i.e. a point whose value is used to make a calculation which
then controls equipment, such as space temperatures that are averaged to a virtual point
to control reset.

8. Calculated point (Yes / No); i.e. a “virtual” point generated from calculations of other point
values.

E. Project Record Documents:  Record actual locations of components and setpoints of controls,
including changes to sequences made after submission of shop drawings.

1.06 QUALITY ASSURANCE

A. Design system under direct supervision of a Professional Engineer experienced in design of this
Work and licensed in the State in which the Project is located.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL SYSTEM DESIGN AND OPERATION STANDARDS

A. Each unit shall be controlled by an individual DDC Controller and all required sensors, control
valves, and appurtenances required to complete the sequence of operation.  Units shall include
occupied/unoccupied control, night-setback, morning warm-up/cool-down, and enthalpy-based
economizer functions.
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3.02 VARIABLE REFRIGERANT VOLUME HEAT PUMP SYSTEMS / TWINNED DUCTLESS SPLIT

SYSTEMS

A. The variable refrigerant split system shall have a BAS DDC interface wired to the manufacturer
factory central system controller to provide operation, configuration, and monitoring of the
system.  The manufacturer factory central controller shall operate in BACnet protocol, and be
connected to manufacturer factory space temperature sensors as specified.

B. Sequence of operation:

1. Cooling Mode:  Cooling mode shall be selected based on system requirements at the
room level space temperatures or manually enabled or scheduled from the workstation. 
During the programmed occupied mode, the supply fan shall run continuously.  On a rise
in space temperature above the setpoint (75 degrees, adjustable), the manufacturer
central controller shall energize the central compressor to provide cooling.  The internal
capacity control valve in the evaporator unit shall modulate to control the flow of refrigerant
to maintain space temperature.  On a fall in space temperature the refrigerant capacity
control valve shall modulate closed.

2. Heating Mode:  Heating mode shall be selected based on system requierments at the
room level space temperatures or manually enabled or scheduled from the workstation. 
During the programmed occupied mode, the supply fan shall run continuously.  On a drop
in space temperature below the setpoint (68 degrees, adjustable), the manufacturer
central controller shall energize the central compressor to with the requisite reversing valve
to provide heating to the evaporator unit as required.  The internal capacity control valve in
the evaporator unit shall modulate to control the flow of refrigerant to maintain space
temperature.  On a fall in space temperature the refrigerant capacity control valve shall
modulate closed.

3. The following items shall be accessible and displayed at the Operator's Terminal:

a. Space temperature setpoint at each fan-coil unit (user adjustable).

b. Actual space temperature of each fan-coil unit space.

c. Operational status of each fan-coil unit (heating, cooling, off, user adjustable).

d. Factory error codes from each unit.

e. Remote space temperature sensor override for each fan-coil unit (user adjustable to
limit temperature adjustment range, heat/cool selection, fan speed).

f. Compressor Status

C. Each terminal unit (fan coil) shall be controlled by the factory-provided wall-mounted controller. 
The controller shall be capable of allowing space temperature adjustment of +1 / -1 degrees
(user adjustable).

D. Where multiple units serve the same zone, a factory-supplied control twinning kit will be
provided to allow for a single temperature sensor to control both zones.

E. For all public corridors, restrooms, and vestibules, provide stainless-steel flat-plate type
temperature sensors with no setpoint adjustment.

3.03 ENERGY RECOVERY FOR VRF SYSTEMS

A. Outdoor air system units shall be scheduled for occupied and unoccupied cycles based on an
operator adjustable time schedule.  Units may also be manually enabled and disabled at the
operator workstation.  Fan status shall be monitored by the BAS via the fans current sensing
relay.

B. The variable frequency drives or ECM motors shall be set by the balancer to deliver the
minimum outdoor air to each associated terminal unit under fully-occupied conditions.

C. When any heat pump in the area served be the heat recovery unit is in the occupied mode the
unit shall be energized.

1. The unit exhaust and outside air isolation dampers shall open.
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2. Provide proof of airflow for each fan and provide fan failure alarms.

3. Provide temperature indication of the supply and exhaust inlet and leaving air.

4. For units over 2,000 cfm a duct smoke detector shall be provided by the electrical
contractor.  Provide the interlock wiring to shut down the units upon activation.

5. The assocaited electric duct heater shall be energized as needed to maintain the defined
minimum leaving air temperature from the ERV.

D. The following items shall be displayed at the operators workstation:

1. Discharge temperature.

2. Return air temperature.

3. Outside air temperature, humidity and enthalpy.

4. Fan operational status via current sensor.

5. Commanded status of fan.

6. Commanded status of heating coils (as applicable).

7. Commanded position of dampers.

8. Diagram showing the layout of the unit with major components and dynamic temperatures
shown where temperature sensors exist in the system.

END OF SECTION
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SECTION 23 21 13

HYDRONIC PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Equipment Drains and Overflows

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 08 31 00 - Access Doors and Panels.

C. Section 09 90 00 - Painting and Coating.

D. Section 22 05 48 - Vibration and Seismic Controls for Plumbing Piping and Equipment.

E. Section 22 05 53 - Identification for Plumbing Piping and Equipment.

F. Section 22 07 19 - Plumbing Piping Insulation.

G. Section 22 0516 - Expansion Fittings and Loops for Plumbing Piping.

H. Section 23 05 16 - Expansion Fittings and Loops for HVAC Piping.

I. Section 23 05 48 - Vibration and Seismic Con. for Equipment.

J. Section 23 05 53 - Identification for HVAC Piping and Equipment.

K. Section 23 07 19 - HVAC Piping Insulation.

L. Section 23 21 14 - Hydronic Specialties.

M. Section 23 25 00 - HVAC Water Treatment:  Pipe cleaning.

N. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2023.

B. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical
Engineers; 1998 (R2006).

C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2021.

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.

E. ASME B31.9 - Building Services Piping; 2020.

F. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The
American Society of Mechanical Engineers; 2001 (R2005).

G. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; The American Society of
Mechanical Engineers; 2006.

H. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2008
(ANSI/ASME B31.9).

I. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

J. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2023a.

K. ASTM B32 - Standard Specification for Solder Metal; 2020.

L. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
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M. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

N. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2021a.

O. ASTM D2235 - Standard Specification for Solvent Cement for Acrylonitrile-Butadiene-Styrene
(ABS) Plastic Pipe and Fittings; 2022.

P. ASTM D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series); 2020.

Q. ASTM D2310 - Standard Classification for Machine-Made "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe; 2006 (Reapproved 2012).

R. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40; 2023.

S. ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80; 2020.

T. ASTM D2680 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl
Chloride) (PVC) Composite Sewer Piping; 2020.

U. ASTM D2751 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe
and Fittings; 2005.

V. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
Components with Tapered Sockets; 2020.

W. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992
(Reapproved 2008).

X. ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing; 2023.

Y. ASTM F877 - Standard Specification for Crosslinked Polyethylene (PEX) Plastic Hot- and
Cold-Water Distribution Systems; 2007.

Z. AWS A5.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; American
Welding Society; 2004 and errata.

AA. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

AB. AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; American Water
Works Association; 2005 (ANSI/AWWA C105/A21.5).

AC. AWWA C110/A21.10 - Ductile-Iron and Gray-Iron Fittings; 2021.

AD. AWWA C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast; 2017, with Errata (2018).

AE. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

1.04 ADMINISTRATIVE REQUIREMENTS

A. MSS SP-69 - Pipe Hangers and Supports - Selection and Application; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2003.

B. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices;
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 2003.

1.05 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified, ensure system components are
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are consistently
provided.
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B. Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated otherwise.

1.06 SUBMITTALS

A. Product Data:  Include data on pipe materials, pipe fittings, valves, and accessories.  Provide
manufacturers catalogue information.  Indicate valve data and ratings.

B. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.

C. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

1.07 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with minimum three years of experience.

1.08 REGULATORY REQUIREMENTS

A. Conform to ASME B31.9 code for installation of piping system.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Provide temporary end caps and closures on piping and fittings.  Maintain in place until
installation.

B. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

1.10 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.

PART 2  PRODUCTS

2.01 EQUIPMENT DRAINS AND OVERFLOWS

A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), drawn; using one of the following joint
types:

1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper
fittings; ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.

2. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material,  and mechanical
couplings.

3. Joints:  Solder, lead free, ASTM B 32, HB alloy (95-5 tin-antimony), or tin and silver.

B. PVC Pipe:  ASTM D1785, Schedule 40, or ASTM D2241, SDR 21 or 26.

1. Fittings:  ASTM D2466 or D2467, PVC.

2. Joints:  Solvent welded in accordance with ASTM D2855.

2.02 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

B. Conform to ASME B31.9.

C. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron, adjustable swivel, split ring.

D. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.

E. Hangers for Hot Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis.

F. Hangers for Hot Pipe Sizes 6 Inches and Over:  Adjustable steel yoke, cast iron roll, double
hanger.
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G. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.

H. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over:  Steel channels with welded
spacers and hanger rods, cast iron roll.

I. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

J. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel clamp.

K. Wall Support for Hot Pipe Sizes 6 Inches and Over:  Welded steel bracket and wrought steel
clamp with adjustable steel yoke and cast iron roll.

L. Vertical Support:  Steel riser clamp.

M. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and
concrete pier or steel support.

N. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, lock nut, nipple,
floor flange, and concrete pier or steel support.

O. Floor Support for Hot Pipe Sizes 6 Inches and Over:  Adjustable cast iron roll and stand, steel
screws, and concrete pier or steel support.

P. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

Q. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.

R. Inserts:  Malleable iron case of  steel shell and expander plug for threaded connection with
lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit
threaded hanger rods.

S. In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with wedge
shaped grooves in header piping to permit support and hanging in accordance with ASME
B31.9.

PART 3  EXECUTION

3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment using jointing system specified.

D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or
caps.

3.02 INSTALLATION

A. All condensate installed above inaccessible ceilings, behind walls, or exterior to building shall be
provided as copper.

B. Install in accordance with manufacturer's instructions.

C. Install heating water, chilled water, dual-temperature, and condenser water piping to ASME
B31.9 requirements.  

D. Condensate Applications:  PVC piping may be used above ceilings and in accessible spaces
only.  Copper piping shall be used in all inaccessible spaces and in all exterior applications.

E. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.

F. Route piping in orderly manner, parallel to building structure, and maintain gradient.

G. Install piping to conserve building space and to avoid interfere with use of space.

H. Group piping whenever practical at common elevations.

I. Sleeve pipe passing through partitions, walls and floors.
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J. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

K. Slope piping and arrange to drain at low points.

L. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.  Refer to Section 23 05 16.

1. Flexible couplings may be used in header piping to accommodate thermal growth, thermal
contraction in lieu of expansion loops.

M. Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches.

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut flush with top of slab.

N. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.

2. Support horizontal piping as scheduled.

3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent
work.

4. Place hangers within 12 inches of each horizontal elbow.

5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe
movement without disengagement of supported pipe.

6. Support vertical piping at every  floor.  Support riser piping independently of connected
horizontal piping.

7. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

8. Provide copper plated hangers and supports for copper piping.

9. Prime coat exposed steel hangers and supports.  Refer to Section 09 90 00.  Hangers and
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not
considered exposed.

O. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.  Refer to Section 22 07 19.

P. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.  Refer to Section 23 07 19.

Q. Provide access where valves and fittings are not exposed.  Coordinate size and location of
access doors with Section 08 31 00.

R. Use eccentric reducers to maintain top of pipe level.

S. Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welds.

T. Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting.  Refer to
Section 09 90 00.

U. Install valves with stems upright or horizontal, not inverted.

3.03 SCHEDULES

A. Hanger Spacing for Copper Tubing.

1. 1/2 inch and 3/4 inch:  Maximum span, 5 feet; minimum rod size, 1/4 inch.
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2. 1 inch:  Maximum span, 6 feet; minimum rod size, 1/4 inch.

3. 1-1/2 inch and 2 inch:  Maximum span, 8 feet; minimum rod size, 3/8 inch.

4. 2-1/2 inch:  Maximum span, 9 feet; minimum rod size, 3/8 inch.

5. 3 inch:  Maximum span, 10 feet; minimum rod size, 3/8 inch.

6. 4 inch:  Maximum span, 12 feet; minimum rod size, 1/2 inch.

7. 6 inch:  Maximum span, 14 feet; minimum rod size, 1/2 inch.

8. 8 inch:  Maximum span, 16 feet; minimum rod size, 5/8 inch.

9. 10 inch:  Maximum span, 18 feet; minimum rod size, 3/4 inch.

10. 12 inch:  Maximum span, 19 feet; minimum rod size, 7/8 inch.

B. Hanger Spacing for Steel Piping.

1. 1/2 inch, 3/4 inch, and 1 inch:  Maximum span, 7 feet; minimum rod size, 1/4 inch.

2. 1-1/4 inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch.

3. 1-1/2 inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch.

4. 2 inches:  Maximum span, 10 feet; minimum rod size, 3/8 inch.

5. 2-1/2 inches:  Maximum span, 11 feet; minimum rod size, 3/8 inch.

6. 3 inches:  Maximum span, 12 feet; minimum rod size, 3/8 inch.

7. 4 inches:  Maximum span, 14 feet; minimum rod size, 1/2 inch.

8. 6 inches:  Maximum span, 17 feet; minimum rod size, 1/2 inch.

9. 8 inches:  Maximum span, 19 feet; minimum rod size, 5/8 inch.

10. 10 inches:  Maximum span, 20 feet; minimum rod size, 3/4 inch.

11. 12 inches:  Maximum span, 23 feet; minimum rod size, 7/8 inch.

12. 14 inches:  Maximum span, 25 feet; minimum rod size, 1 inch.

13. 16 inches:  Maximum span, 27 feet; minimum rod size, 1 inch.

14. 18 inches:  Maximum span, 28 feet; minimum rod size, 1-1/4 inch.

15. 20 inches:  Maximum span, 30 feet; minimum rod size, 1-1/4 inch.

C. Hanger Spacing for Plastic Piping.

1. 1/2 inch:  Maximum span, 42 inches; minimum rod size, 1/4 inch.

2. 3/4 inch:  Maximum span, 45 inches; minimum rod size, 1/4 inch.

3. 1 inch:  Maximum span, 51 inches; minimum rod size, 1/4 inch.

4. 1-1/4 inches:  Maximum span, 57 inches; minimum rod size, 3/8 inch.

5. 1-1/2 inches:  Maximum span, 63 inches; minimum rod size, 3/8 inch.

6. 2 inches:  Maximum span, 69 inches; minimum rod size, 3/8 inch.

7. 3 inches:  Maximum span, 7 feet; minimum rod size, 3/8 inch.

8. 4 inches:  Maximum span, 8 feet; minimum rod size, 1/2 inch.

9. 6 inches:  Maximum span, 10 feet; minimum rod size, 1/2 inch.

10. 8 inches:  Maximum span, 11 feet; minimum rod size, 5/8 inch.

11. 10 inches:  Maximum span, 13 feet; minimum rod size, 3/4 inch.

12. 12 inches:  Maximum span, 14 feet; minimum rod size, 7/8 inch.

13. 14 inches:  Maximum span, 15 feet; minimum rod size, 1 inch.

14. 16 inches:  Maximum span, 16 feet; minimum rod size, 1 inch.

15. 18 inches:  Maximum span, 18 feet; minimum rod size, 1-1/4 inch.

END OF SECTION



Town of East Greenwich  Swift Community Center Expansion
  November 6, 2024

StudioJAED Architects & Engineers
Project No. 24065

REFRIGERANT PIPING
23 23 00 - 1

SECTION 23 23 00

REFRIGERANT PIPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Piping.

B. Refrigerant.

C. Moisture and liquid indicators.

D. Valves.

E. Strainers.

F. Check valves.

G. Pressure relief valves.

H. Filter-driers.

I. Solenoid valves.

J. Expansion valves.

K. Receivers.

L. Flexible connections.

1.02 RELATED REQUIREMENTS

A. Section 08 31 00 - Access Doors and Panels.

B. Section 09 90 00 - Painting and Coating.

C. Section 23 07 19 - HVAC Piping Insulation.

D. Section 23 81 29 - Variable Refrigerant Volume (VRV, VRF) HVAC System

E. Section 23 09 93 - Sequence of Operations for HVAC Controls.

F. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. AHRI 495 - Performance Rating of Refrigerant Liquid Receivers; 2005.

B. AHRI 710 - Performance Rating of Liquid-Line Driers; 2009.

C. AHRI 730 (I-P) - Flow Capacity Rating of Suction Line Filters and Suction Line Filter Driers;
2013 (Reapproved 2014).

D. AHRI 750 - Thermostatic Refrigerant Expansion Valves; 2007.

E. AHRI 760 - Performance Rating of Solenoid Valves for Use With Volatile Refrigerants; 2007.

F. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2022, with Errata (2023).

G. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2022, with Errata
(2023).

H. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for
Construction of Pressure Vessels; 2023.

I. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing
Operators; 2023.

J. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2021.

K. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2018.

L. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2022.
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M. ASME B31.9 - Building Services Piping; 2020.

N. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

O. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2023a.

P. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.

Q. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

R. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and
Refrigeration Field Service; 2020.

S. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992
(Reapproved 2008).

T. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2019.

U. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

V. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018, with Amendment (2019).

W. MSS SP-69 - Pipe Hangers and Supports - Selection and Application; Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2003.

X. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices;
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 2003.

Y. UL 429 - Electrically Operated Valves; Current Edition, Including All Revisions.

1.04 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified ensure system components are
compatible and joined to ensure the integrity of the system is not jeopardized.  Provide
necessary joining fittings.  Ensure flanges, union, and couplings for servicing are consistently
provided.

B. Provide pipe hangers and supports in accordance with MSS SP-69 unless indicated otherwise.

C. Liquid Indicators:

1. Use line size liquid indicators in main liquid line leaving condenser.

2. If receiver is provided, install in liquid line leaving receiver.

3. Use line size on leaving side of liquid solenoid valves.

D. Valves:

1. Use service valves on suction and discharge of compressors.

2. Use gage taps at compressor inlet and outlet.

3. Use gage taps at hot gas bypass regulators, inlet and outlet.

4. Use check valves on compressor discharge.

5. Use check valves on condenser liquid lines on multiple condenser systems.

E. Refrigerant Charging (Packed Angle) Valve:  Use in liquid line between receiver shut-off valve
and expansion valve.

F. Strainers:

1. Use line size strainer upstream of each automatic valve.

2. Where multiple expansion valves with integral strainers are used, use single main liquid
line strainer.

3. On steel piping systems, use strainer in suction line.

4. Use shut-off valve on each side of strainer.

G. Pressure Relief Valves:  Use on ASME receivers and pipe to outdoors.
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H. Filter-Driers:

1. Use a filter-drier immediately ahead of liquid-line controls, such as thermostatic expansion
valves, solenoid valves, and moisture indicators.

2. Use a filter-drier on suction line just ahead of compressor.

3. Use sealed filter-driers in lines smaller than 1/2 inch outside diameter.

4. Use sealed filter-driers in low temperature systems.

5. Use sealed filter-driers in systems utilizing hermetic compressors.

6. Use replaceable core filter-driers in lines of 1/2 inch outside diameter or greater.

7. Use replaceable core liquid-line filter-driers in systems utilizing receivers.

8. Use filter-driers for each solenoid valve.

I. Solenoid Valves:

1. Use in liquid line of systems operating with single pump-out or pump-down compressor
control.

2. Use in liquid line of single or multiple evaporator systems.

3. Use in oil bleeder lines from flooded evaporators to stop flow of oil and refrigerant into the
suction line when system shuts down.

J. Receivers:

1. Use on systems five tons and larger, sized to accommodate pump down charge.

2. Use on systems with long piping runs.

K. Flexible Connectors:  Utilize at or near compressors where piping configuration does not absorb
vibration.

1.05 SUBMITTALS

A. Product Data:  Provide general assembly of specialties, including manufacturers catalogue
information.  Provide manufacturers catalog data including load capacity.

B. Shop Drawings:  Indicate schematic layout of system, including equipment, critical dimensions,
and sizes.

C. Design Data:  Submit design data indicating pipe sizing.  Indicate load carrying capacity of
trapeze, multiple pipe, and riser support hangers.

D. Test Reports:  Indicate results of leak test, acid test.

E. Manufacturer's Installation Instructions:  Indicate support, connection requirements, and
isolation for servicing.

F. Submit welders certification of compliance with ASME (BPV IX) or AWS D1.1.

G. Project Record Documents:  Record exact locations of equipment and refrigeration accessories
on record drawings.

H. Maintenance Data:  Include instructions for changing cartridges, assembly views, spare parts
lists.

1.06 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum five years of documented experience.

B. Design piping system under direct supervision of a Professional Engineer experienced in design
of this type of work.

C. Design piping system under direct supervision of a Professional Engineer experienced in design
of this type of work and licensed in the State in which the Project is located.

1.07 REGULATORY REQUIREMENTS

A. Conform to ASME B31.9 for installation of piping system.
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B. Welding Materials and Procedures:  Conform to ASME (BPV IX) and applicable state labor
regulations.

C. Welders Certification:  In accordance with ASME (BPV IX) or AWS D1.1.

D. Products Requiring Electrical Connection:  Listed and classified by UL, as suitable for the
purpose indicated.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store piping and specialties in shipping containers with labeling in place.

B. Protect piping and specialties from entry of contaminating material by leaving end caps and
plugs in place until installation.

C. Dehydrate and charge components such as piping and receivers, seal prior to shipment, until
connected into system.

1.09 MAINTENANCE PRODUCTS

A. See Section 01 6000 - Product Requirements, for additional provisions.

B. Provide two refrigeration oil test kits each containing everything required to conduct one test.

C. Provide two filter-dryer cartridges of each type.

PART 2  PRODUCTS

2.01 SYSTEM DESCRIPTION

A. Filter-Driers:

1. Use a filter-drier immediately ahead of liquid-line controls, such as thermostatic expansion
valves, solenoid valves, and moisture indicators.

2.02 REGULATORY REQUIREMENTS

2.03 PIPING

A. Copper Tube:  ASTM B280, H58 hard drawn .

1. Fittings:  ASME B16.22 wrought copper.

2. Joints:  Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy.

B. Copper Tube to 7/8 inch OD:  ASTM B88 (ASTM B88M), Type K (A), annealed.

1. Fittings:  ASME B16.26 cast copper.

2. Joints:  Flared.

C. Pipe Supports and Anchors:

1. Conform to ASTM F 708, MSS SP-58, MSS SP-69, and MSS SP-89.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Carbon steel adjustable swivel, split ring.

3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.

4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.

5. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

6. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and wrought steel
clamp.

7. Vertical Support:  Steel riser clamp.

8. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete
pier or steel support.

9. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

10. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.

11. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms;
size inserts to suit threaded hanger rods.
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2.04 REFRIGERANT

A. Refrigerant:  R-410A

2.05 MOISTURE AND LIQUID INDICATORS

A. Manufacturers:

1. Henry Technologies:  www.henrytech.com/#sle.

2. Parker Hannifin/Refrigeration and Air Conditioning:  www.parker.com/#sle.

3. Sporlan Valve Company:  www.sporlan.com/#sle.

B. Indicators:  Single or Doubleport type, UL listed, with copper or brass body, flared or solder
ends, sight glass, color coded paper moisture indicator with removable element cartridge and
plastic cap; for maximum temperature of 200 degrees F and maximum working pressure of 500
psi.

2.06 VALVES

A. Manufacturers:

1. Hansen Technologies Corporation:  www.hantech.com/#sle.

2. Henry Technologies:  www.henrytech.com/#sle.

3. Danfoss Flomatic:  www.flomatic.com/#sle.

B. Diaphragm Packless Valves:

1. UL listed, globe or angle pattern, forged brass body and bonnet, phosphor bronze and
stainless steel diaphragms, rising stem and handwheel, stainless steel spring, nylon seat
disc, solder or flared ends, with positive backseating; for maximum working pressure of
500 psi and maximum temperature of 275 degrees F.

C. Packed Angle Valves:

1. Forged brass or nickel plated forged steel, forged brass seal caps with copper gasket,
rising stem and seat with backseating, molded stem packing, solder or flared ends; for
maximum working pressure of 500 psi and maximum temperature of 275 degrees F.

D. Ball Valves:

1. Two piece bolted forged brass body with teflon ball seals and copper tube extensions,
brass bonnet and seal cap, chrome plated ball, stem with neoprene ring stem seals; for
maximum working pressure of 500 psi and maximum temperature of 300 degrees F.

E. Service Valves:

1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball
check valve, flared or solder ends, for maximum pressure of 500 psi.

2.07 STRAINERS

A. Straight Line or Angle Line Type:

1. Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of
stainless steel wire or monel reinforced with brass; for maximum working pressure of 430
psi.

B. Straight Line, Non-Cleanable Type:

1. Steel shell, copper plated fittings, stainless steel wire screen, for maximum working
pressure of 500 psi.

2.08 CHECK VALVES

A. Manufacturers:

1. Hansen Technologies Corporation:  www.hantech.com/#sle.

2. Parker Hannifin/Refrigeration and Air Conditioning:  www.parker.com/#sle.

3. Sporlan Valve Company:  www.sporlan.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.
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B. Globe Type:

1. Cast bronze or forged brass body, forged brass cap with neoprene seal, brass guide and
disc holder, phosphor-bronze or stainless steel spring, teflon seat disc; for maximum
temperature of 300 degrees F and maximum working pressure of 500 psi.

C. Straight Through Type:

1. Brass body and disc, phosphor-bronze or stainless steel spring, neoprene seat; for
maximum working pressure of 500 psi and maximum temperature of 200 degrees F.

2.09 PRESSURE REGULATORS

A. Manufacturers:

1. Hansen Technologies Corporation:  www.hantech.com/#sle.

2. Parker Hannifin/Refrigeration and Air Conditioning:  www.parker.com/#sle.

3. Sporlan Valve Company:  www.sporlan.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Brass body, stainless steel diaphragm, direct acting, adjustable over 0 to 80 psi range, for
maximum working pressure of 450 psi.

2.10 PRESSURE RELIEF VALVES

A. Manufacturers:

1. Hansen Technologies Corporation:  www.hantech.com/#sle.

2. Henry Technologies:  www.henrytech.com/#sle.

3. Sherwood Valve/Harsco Corporation:  www.sherwoodvalve.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Straight Through or Angle Type:  Brass body and disc, neoprene seat, factory sealed and
stamped with ASME UV and National Board Certification NB, selected to ASHRAE Std 15, with
standard setting of 425 psi, adjusted to meet system requirements.

2.11 FILTER-DRIERS

A. Manufacturers:

1. Flow Controls Division of Emerson Electric:  www.emersonflowcontrols.com/#sle.

2. Parker Hannifin/Refrigeration and Air Conditioning:  www.parker.com/#sle.

3. Sporlan Valve Company:  www.sporlan.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Performance:

1. Flow Capacity - Liquid Line:  As indicated in schedule, minimum, rated in accordance with
AHRI 710.

2. Flow Capacity - Suction Line:  As indicated in schedule, minimum, rated in accordance
with AHRI 730 (I-P).

3. Water Capacity:  As indicated in schedule, rated in accordance with AHRI 710.

4. Pressure Drop:  2 psi, As indicated in schedule, maximum, when operating at full
connected evaporator capacity.

5. Design Working Pressure:  As indicated in schedule or 350 psi, minimum.

C. Cores:  Molded or loose-fill molecular sieve desiccant compatible with refrigerant, activated
alumina, activated charcoal, and filtration to 40 microns; of construction that will not pass into
refrigerant lines.

D. Construction:  UL listed.

1. Replaceable Core Type:  Steel shell with removable cap.

2. Sealed Type:  Copper shell.

3. Connections:  As specified for applicable pipe type.
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2.12 SOLENOID VALVES

A. Manufacturers:

1. Flow Controls Division of Emerson Electric:  www.emersonflowcontrols.com/#sle.

2. Parker Hannifin/Refrigeration and Air Conditioning:  www.parker.com/#sle.

3. Sporlan Valve Company:  www.sporlan.com/#sle.

B. Valve:  AHRI 760, pilot operated, copper or brass body and internal parts, synthetic seat,
stainless steel stem and plunger assembly (permitting manual operation in case of coil failure),
integral strainer, with flared, solder, or threaded ends; for maximum working pressure of 500
psi.

C. Coil Assembly:  UL 429, UL listed, replaceable with molded electromagnetic coil, moisture and
fungus proof, with surge protector and color coded lead wires, integral junction box with pilot
light.

D. Electrical Characteristics: per drawings.

2.13 EXPANSION VALVES

A. Manufacturers:

1. Flow Controls Division of Emerson Electric:  www.emersonflowcontrols.com/#sle.

2. Parker Hannifin/Refrigeration and Air Conditioning:  www.parker.com/#sle.

3. Sporlan Valve Company:  www.sporlan.com/#sle.

B. Angle or Straight Through Type:  AHRI 750; design suitable for refrigerant, brass body, internal
or external equalizer, mechanical pressure limit (maximum operating pressure MOP feature),
adjustable superheat setting, replaceable inlet strainer, with replaceable capillary tube and
remote sensing bulb and remote bulb well.

C. Selection:  Evaluate refrigerant pressure drop through system to determine available pressure
drop across valve.  Select valve for maximum load at design operating pressure and minimum
10 degrees F superheat.  Select to avoid being undersized at full load and excessively
oversized at part load.

2.14 ELECTRONIC EXPANSION VALVES

A. Manufacturers:

1. Danfoss Automatic Controls:  www.danfoss.com.

2. Parker Hannifin/Refrigeration and Air Conditioning:  www.parker.com/#sle.

3. Sporlan Valve Company:  www.sporlan.com/#sle.

B. Valve:

1. Brass body with flared or solder connection, needle valve with floating needle and
machined seat, stepper motor drive.

2. Capacity:  per drawings.

3. Electrical Characteristics: per drawings.

C. Evaporation Control System:

1. Electronic microprocessor based unit in enclosed case, proportional integral control with
adaptive superheat, maximum operating pressure function, preselection allowance for
electrical defrost and hot gas bypass.

2. Electrical Characteristics: per drawings.

D. Refrigeration System Control:  Electronic microprocessor based unit in enclosed case, with
proportional integral control of valve, on/off thermostat, air temperature alarm (high and low),
solenoid valve control, liquid injection adaptive superheat control, maximum operating pressure
function, night setback thermostat, timer for defrost control.

2.15 RECEIVERS

A. Manufacturers:
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1. Henry Technologies:  www.henrytech.com/#sle.

2. Parker Hannifin/Refrigeration and Air Conditioning:  www.parker.com/#sle.

3. Sherwood Valve/Harsco Corporation:  www.sherwoodvalve.com/#sle.

B. Internal Diameter 6 inch and Smaller:

1. AHRI 495, UL listed, steel, brazed; 400 psi maximum pressure rating, with tappings for
inlet, outlet, and pressure relief valve.

C. Internal Diameter Over 6 inch:

1. AHRI 495, welded steel, tested and stamped in accordance with ASME (BPV VIII, 1); 400
psi with tappings for liquid inlet and outlet valves, pressure relief valve, and magnetic liquid
level indicator.

2.16 FLEXIBLE CONNECTORS

A. Manufacturers:

1. Circuit Hydraulics, Ltd:  www.circuit-hydraulics.co.uk.

2. Flexicraft Industries:  www.flexicraft.com/#sle.

3. Penflex:  www.penflex.com/#sle.

B. Corrugated stainless steel or bronze hose with single layer of stainless steel exterior braiding,
minimum 9 inches long with copper tube ends; for maximum working pressure of 500 psi.

PART 3  EXECUTION

3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.02 INSTALLATION

A. Install refrigeration specialties in accordance with manufacturer's instructions.

B. Route piping in orderly manner, with plumbing parallel to building structure, and maintain
gradient.

C. Install piping to conserve building space and avoid interference with use of space.

D. Group piping whenever practical at common elevations and locations.  Slope piping one percent
in direction of oil return.

E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

F. Inserts:

1. Provide inserts for placement in concrete formwork.

2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches.

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut flush with top of or recessed into and grouted
flush with slab.

G. Pipe Hangers and Supports:

1. Install in accordance with ASTM F 708 and MSS SP-89.

2. Support horizontal piping as scheduled.

3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent
work.
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4. Place hangers within 12 inches of each horizontal elbow.

5. Support vertical piping at every  floor.  Support riser piping independently of connected
horizontal piping.

6. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

7. Provide copper plated hangers and supports for copper piping.

H. Arrange piping to return oil to compressor.  Provide traps and loops in piping, and provide
double risers as required.  Slope horizontal piping 0.40 percent in direction of flow.

I. Provide clearance for installation of insulation and access to valves and fittings.

J. Provide access to concealed valves and fittings.  Coordinate size and location of access doors
with Section 08 31 00.

K. Flood piping system with nitrogen when brazing.

L. Where pipe support members are welded to structural building frame, brush clean, and apply
one coat of zinc rich primer to welding.

M. Prepare unfinished pipe, fittings, supports, and accessories ready for finish painting.  Refer to
Section 09 90 00.

N. Insulate piping and equipment; refer to Section  and Section 22 07 16.

O. Follow ASHRAE Std 15 procedures for charging and purging of systems and for disposal of
refrigerant.

P. Provide replaceable cartridge filter-driers, with isolation valves and valved bypass.

Q. Locate expansion valve sensing bulb immediately downstream of evaporator on suction line.

R. Provide external equalizer piping on expansion valves with refrigerant distributor connected to
evaporator.

S. Install flexible connectors at right angles to axial movement of compressor, parallel to
crankshaft.

T. Fully charge completed system with refrigerant after testing.

U. Provide electrical connection to solenoid valves.  Refer to Section 26 27 17.

3.03 FIELD QUALITY CONTROL

A. Test refrigeration system in accordance with ASME B31.5.

B. Pressure test system with dry nitrogen to 200 psi.  Perform final tests at 27 inches vacuum and
200 psi using electronic leak detector.  Test to no leakage.

3.04 SCHEDULES

A. Hanger Spacing for Copper Tubing.

1. 1/2 inch, 5/8 inch, and 7/8 inch OD:  Maximum span, 5 feet; minimum rod size, 3/8 inch.

2. 1-1/8 inch OD:  Maximum span, 6 feet; minimum rod size, 3/8 inch.

3. 1-3/8 inch OD:  Maximum span, 7 feet; minimum rod size, 3/8 inch.

4. 1-5/8 inch OD:  Maximum span, 8 feet; minimum rod size, 3/8 inch.

5. 2-1/8 inch OD:  Maximum span, 8 feet; minimum rod size, 3/8 inch.

6. 2-5/8 inch OD:  Maximum span, 9 feet; minimum rod size, 3/8 inch.

7. 3-1/8 inch OD:  Maximum span, 10 feet; minimum rod size, 3/8 inch.

8. 3-5/8 inch OD:  Maximum span, 11 feet; minimum rod size, 1/2 inch.

9. 4-1/8 inch OD:  Maximum span, 12 feet; minimum rod size, 1/2 inch.

B. Hanger Spacing for Steel Piping.

1. 1/2 inch, 3/4 inch, and 1 inch:  Maximum span, 7 feet; minimum rod size, 3/8 inch.

2. 1-1/4 inches:  Maximum span, 8 feet; minimum rod size, 3/8 inch.
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3. 1-1/2 inches:  Maximum span, 9 feet; minimum rod size, 3/8 inch.

4. 2 inches:  Maximum span, 10 feet; minimum rod size, 3/8 inch.

5. 2-1/2 inches:  Maximum span, 11 feet; minimum rod size, 3/8 inch.

6. 3 inches:  Maximum span, 12 feet; minimum rod size, 3/8 inch.

7. 4 inches:  Maximum span, 12 feet; minimum rod size, 1/2 inch.

END OF SECTION
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SECTION 23 31 00

HVAC DUCTS AND CASINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal ductwork.

1.02 RELATED REQUIREMENTS

A. Section 23 07 13 - Duct Insulation.

B. Section 23 33 00 - Air Duct Accessories.

C. Section 23 36 00 - Air Terminal Units.

D. Section 23 37 00 - Air Outlets and Inlets.

E. Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

D. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2021a.

E. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

F. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

G. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014.

H. ASTM C14 - Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pipe; 2020.

I. ASTM C14M - Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pipe (Metric); 2020.

J. ASTM C443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber
Gaskets; 2021.

K. ASTM C443M - Standard Specification for Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets (Metric); 2021.

L. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

M. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;
2024.

N. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; 2024.

O. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; Sheet Metal and Air Conditioning
Contractors' National Association; 2012, 2nd Edition.

P. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

Q. SMACNA (FGD) - Fibrous Glass Duct Construction Standards; 2021.
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R. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Current Edition, Including All
Revisions.

S. IECC 2012 - International Energy Conservation Code - Duct construciton standards, leakage
testing

1.04 PERFORMANCE REQUIREMENTS

A. No variation of duct configuration or sizes permitted except by written permission.  Size round
ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent
rectangular and round ducts.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for duct materials and duct connections.

C. Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and configuration
prior to start of work for all systems.

D. MANDATORY Test Reports:  Pressure test all ductwork.  Indicate pressure tests performed. 
Include date, section tested, test pressure, and leakage rate, following SMACNA (LEAK) -
HVAC Air Duct Leakage Test Manual.

1. Utilize standard equation CL=FP^0.65 where F= Measured leakage rate in CFM per 100
square feet of duct surface, and P = Static Pressure of the test.  Leakage rate shall not
exceed 4.0 in that equation.

E. Manufacturer's Certificate:  Certify that installation of glass fiber ductwork meet or exceed
recommended fabrication and installation requirements.

F. Project Record Documents:  Record actual locations of ducts and duct fittings.  Record changes
in fitting location and type.  Show additional fittings used.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing the type of work specified in this
section, with minimum five years of documented experience.

1.07 REGULATORY REQUIREMENTS

A. Construct ductwork to NFPA 90A, NFPA 90B, and NFPA 96 standards.

1.08 FIELD CONDITIONS

A. Do not install duct sealants when temperatures are less than those recommended by sealant
manufacturers.

B. Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2  PRODUCTS

2.01 DUCT ASSEMBLIES

2.02 MATERIALS

A. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B,
with G90/Z275 coating.

B. Aluminum for Ducts:  ASTM B209 (ASTM B209M); aluminum sheet, alloy 3003-H14.  Aluminum
Connectors and Bar Stock: Alloy 6061-T651 or of equivalent strength.

C. Stainless Steel for Ducts:  ASTM A 240/A 240M, Type 304.

D. Hanger Rod:  ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or
continuously threaded.
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E. Insulated Flexible Ducts:

1. Two ply vinyl film supported by helically wound spring steel wire; fiberglass insulation;
polyethylene vapor barrier film.

a. Pressure Rating:  10 inches WG positive and 1.0 inches WG negative.

b. Maximum Velocity:  4000 fpm.

c. Temperature Range:  -10 degrees F to 160 degrees F.

F. Stainless Steel Ducts:  ASTM A 666, Type 304.

G. All Ducts:  Galvanized steel, unless otherwise indicated.

H. Low Pressure Supply (Heating Systems):  1 inch w.g. pressure class, galvanized steel.

I. Low Pressure Supply (System with Cooling Coils):  1 inch w.g. pressure class, galvanized steel.

J. Medium and High Pressure Supply (All VAV Primary Supply Duct between AHU and VAV
Terminal Unit):  2 inch w.g. pressure class, galvanized steel.

K. Return and Relief:  1 inch w.g. pressure class, galvanized steel.

L. General Exhaust:  1 inch w.g. pressure class, galvanized steel.

M. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.

1. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and
compatible with substrates, and recommended by manufacturer for pressure class of
ducts.

2. VOC Content:  Not more than 250 g/L, excluding water.

2.03 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards and as
indicated.

B. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.

C. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline.  Where not possible and where rectangular elbows must be used, provide  turning
vanes. .

D. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

E. Fabricate continuously welded round and oval duct fittings in accordance with SMACNA HVAC
Duct Construction Standards.

F. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages
indicated in SMACNA Standard.  Joints shall be minimum 4 inch cemented slip joint, brazed or
electric welded.  Prime coat welded joints.

G. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 degree
conical tee connections may be used.

H. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame,
provide blank-out panels sealing louver area around duct.  Use same material as duct, painted
black on exterior side; seal to louver frame and duct.

2.04 MANUFACTURED DUCTWORK AND FITTINGS

A. Manufacture in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated.  Provide duct material, gages,reinforcing, and sealing for operating
pressures indicated.
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B. Double Wall Insulated Round Ducts:  Round spiral lockseam duct with paintable galvanized
steel outer wall, perforated galvanized steel inner wall; fitting with solid inner wall.  Provide paint
in color selected by architect.

1. Manufacture in accordance with SMACNA HVAC Duct Construction Standards.

2. Insulation:

a. Thickness:  2 inch.

b. Material:  Fiberglass, with mylar coating between insulation and perforated liner.

C. Double Wall Insulated Rectangular Ducts:  Rectangular spiral lockseam duct with galvanized
steel outer wall, perforated galvanized steel inner wall; fitting with solid inner wall.

1. Manufacture in accordance with SMACNA (DCS).

2. Insulation:

a. Thickness:  2 inch.

b. Material:  Fiberglass, with mylar coating between insulation and perforated liner.

D. Transverse Duct Connection System:  SMACNA "J" rated rigidly class connection, interlocking
angle and duct edge connection system with sealant, gasket, cleats, and corner clips.

1. Manufacturers:

PART 3  EXECUTION

3.01 INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA HVAC Duct Construction
Standards.

B. Install in accordance with manufacturer's instructions.

C. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.

D. Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct Construction
Standards - Metal and Flexible.

E. Provide openings in ductwork where required to accommodate thermometers and controllers. 
Provide pilot tube openings where required for testing of systems, complete with metal can with
spring device or screw to ensure against air leakage.  Where openings are provided in insulated
ductwork, install insulation material inside a metal ring.

F. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

G. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp
in direction of air flow.

H. Use double nuts and lock washers on threaded rod supports.

I. Tape joints of PVC coated metal ductwork with PVC tape.

J. Connect terminal units to supply ducts  with one foot maximum length of flexible duct.  Do not
use flexible duct to change direction.

K. Connect diffusers or light troffer boots to low pressure ducts  with 5 feet maximum length of
flexible duct held in place with strap or clamp.

L. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.

M. Set plenum doors 6 to 12 inches above floor.  Arrange door swings so that fan static pressure
holds door in closed position.

N. Use stainless steel for ductwork exposed to view and stainless steel or carbon steel for ducts
where concealed.

O. During construction provide temporary closures of metal or taped polyethylene on open
ductwork to prevent construction dust from entering ductwork system.
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P. At exterior wall louvers, seal duct to louver frame and install blank-out panels as required.

3.02 CLEANING AND TESTING

A. Clean duct system and force air at high velocity through duct to remove accumulated dust.  To
obtain sufficient air, clean half the system at a time.  Protect equipment that could be harmed by
excessive dirt with temporary filters, or bypass during cleaning.

B. Conduct required duct-leakage testing as defined within this specification and otherwise noted
in the contract documents.

3.03 SCHEDULES

A. Ductwork Material:

1. Low Pressure Supply (Heating Systems):  Steel, Aluminum.

2. Low Pressure Supply (System with Cooling Coils):  Steel, Aluminum.

3. Medium and High Pressure Supply:  Steel.

4. Return and Relief:  Steel, Aluminum.

5. General Exhaust:  Steel, Aluminum.

6. Outside Air Intake:  Steel.

7. Exposed round ductwork:  Double-walled spiral.

B. Ductwork Pressure Class:

1. Supply (Heating Systems):  1 inch

2. Supply (System with Cooling Coils):  2 inch.

3. Return and Relief:  1 inch.

4. General Exhaust:  1 inch.

5. Outside Air Intake:  1 inch.

END OF SECTION
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SECTION 23 33 00

AIR DUCT ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air turning devices/extractors.

B. Combination fire and smoke dampers.

C. Duct access doors.

D. Duct test holes.

E. Fire dampers.

F. Flexible duct connections.

G. Smoke dampers.

H. Volume control dampers.

1.02 RELATED REQUIREMENTS

A. Section 23 31 00 - HVAC Ducts and Casings.

B. Section 23 36 00 - Air Terminal Units: Pressure regulating damper assemblies.

C. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

B. NFPA 92 - Standard for Smoke Control Systems; 2021, with Amendment.

C. NFPA 92A - Standard for Smoke-Control Systems Utilizing Barriers and Pressure Differences;
2012.

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

E. UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All
Revisions.

F. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.

G. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide for shop fabricated assemblies including volume control dampers, duct
access doors, duct test holes, and hardware used.  Include electrical characteristics and
connection requirements.

C. Shop Drawings:  Indicate for shop fabricated assemblies including volume control dampers,
duct access doors, and duct test holes.

D. Manufacturer's Installation Instructions:  Provide instructions for fire dampers and combination
fire and smoke dampers.

1.05 PROJECT RECORD DOCUMENTS

A. Record actual locations of access doors and test holes.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum five years of documented experience.
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B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect dampers from damage to operating linkages and blades.

1.08 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.

B. Provide two of each size and type of fusible link.

PART 2  PRODUCTS

2.01 AIR TURNING DEVICES/EXTRACTORS

A. Manufacturers:

1. Krueger:  www.krueger-hvac.com/#sle.

2. Ruskin Company:  www.ruskin.com/#sle.

3. Titus:  www.titus-hvac.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Multi-blade device with blades aligned in short dimension; steel construction; with individually
adjustable blades, mounting straps.

2.02 COMBINATION FIRE AND SMOKE DAMPERS

A. Manufacturers:

1. Louvers & Dampers, Inc:  www.louvers-dampers.com/#sle.

2. Nailor Industries Inc:  www.nailor.com/#sle.

3. Ruskin Company:  www.ruskin.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated.

C. Provide factory sleeve and collar for each damper.

D. Multiple Blade Dampers:  Fabricate with 16 gage galvanized steel frame and blades,
oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless steel
jamb seals, 1/8 x 1/2 inch plated steel concealed linkage, stainless steel closure spring, blade
stops, and lock, and 1/2 inch actuator shaft.

E. Operators:  UL listed and labelled spring return electric type suitable for 120 volts, single phase,
60 Hz.  Provide end switches to indicate damper position.  Locate damper operator on interior of
duct and link to damper operating shaft.

F. Normally Closed Smoke Responsive Fire Dampers:  Curtain type, opening by gravity upon
actuation of electro thermal link, flexible stainless steel blade edge seals to provide constant
sealing pressure.

G. Normally Open Smoke Responsive Fire Dampers:  Curtain type, closing upon actuation of
electro thermal link, flexible stainless steel blade edge seals to provide constant sealing
pressure, stainless steel springs with locking devices to ensure positive closure for units
mounted horizontally.

H. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.

2.03 DUCT ACCESS DOORS

A. Manufacturers:

1. Nailor Industries Inc:  www.nailor.com/#sle.

2. Ruskin Company:  www.ruskin.com/#sle.

3. SEMCO Incorporated:  www.semcoinc.com/#sle.
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4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated.

C. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening
locking devices.  For insulated ducts, install minimum 1 inch thick insulation with sheet metal
cover.

1. Less Than 12 inches Square:  Secure with sash locks.

2. Up to 18 inches Square:  Provide two hinges and two sash locks.

3. Up to 24 x 48 inches:  Three hinges and two compression latches with outside and inside
handles.

4. Larger Sizes: Provide an additional hinge.

D. Access doors with sheet metal screw fasteners are not acceptable.

2.04 DUCT TEST HOLES

A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene
plugs, threaded plugs, or threaded or twist-on metal caps.

B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide
extended neck fittings to clear insulation.

2.05 FIRE DAMPERS

A. Manufacturers:

1. Louvers & Dampers, Inc:  www.louvers-dampers.com/#sle.

2. Nailor Industries Inc:  www.nailor.com/#sle.

3. Ruskin Company:  www.ruskin.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

C. Ceiling Dampers:  Galvanized steel, 22 gage frame and 16 gage flap, two layers 0.125 inch
ceramic fiber on top side and one layer on bottom side for round flaps, with locking clip.

D. Horizontal Dampers:  Galvanized steel, 22 gage frame, stainless steel closure spring, and
lightweight, heat retardant non-asbestos fabric blanket.

E. Curtain Type Dampers:  Galvanized steel with interlocking blades.  Provide stainless steel
closure springs and latches for horizontal installations or closure under air flow conditions. 
Configure with blades out of air stream except for 1.0 inch pressure class ducts up to 12 inches
in height.

F. Multiple Blade Dampers:  16 gage galvanized steel frame and blades, oil-impregnated bronze or
stainless steel sleeve bearings and plated steel axles, 1/8 x 1/2 inch plated steel concealed
linkage, stainless steel closure spring, blade stops, and lock.

G. Fusible Links:  UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.06 FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated.

B. Flexible Duct Connections:  Fabric crimped into metal edging strip.

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,
minimum density 30 oz per sq yd.

a. Net Fabric Width:  Approximately 6 inches wide.

2. Metal:  3 inches wide, 24 gage thick galvanized steel.

C. Leaded Vinyl Sheet:  Minimum 0.55 inch thick, 0.87 lbs per sq ft, 10 dB attenuation in 10 to
10,000 Hz range.
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2.07 SMOKE DAMPERS

A. Manufacturers:

1. Louvers & Dampers, Inc:  www.louvers-dampers.com/#sle.

2. Nailor Industries Inc:  www.nailor.com/#sle.

3. Ruskin Company:  www.ruskin.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with NFPA 90A and UL 555S, and as indicated.

C. Dampers:  UL Class 1 multiple blade type fire damper, normally closed automatically operated
by electric actuator.

D. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.

2.08 VOLUME CONTROL DAMPERS

A. Manufacturers:

1. Louvers & Dampers, Inc:  www.louvers-dampers.com/#sle.

2. Nailor Industries Inc:  www.nailor.com/#sle.

3. Ruskin Company:  www.ruskin.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards and as indicated.

C. Splitter Dampers:

1. Material:  Same gage as duct to 24 inches size in either direction, and two gages heavier
for sizes over 24 inches.

2. Blade:  Fabricate of double thickness sheet metal to streamline shape, secured with
continuous hinge or rod.

3. Operator:  Minimum 1/4 inch diameter rod in self aligning, universal joint action, flanged
bushing with set screw .

D. Single Blade Dampers:  Fabricate for duct sizes up to 6 x 30 inch.

E. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 x 72
inch.  Assemble center and edge crimped blades in prime coated or galvanized channel frame
with suitable hardware.

F. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On multiple
blade dampers, provide oil-impregnated nylon or sintered bronze bearings.

G. Quadrants:

1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.

2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or
adapters.

PART 3  EXECUTION

3.01 PREPARATION

A. Verify that electric power is available and of the correct characteristics.

3.02 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA HVAC Duct Construction Standards.  Refer to Section 23 31 00 for duct construction
and pressure class.

B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.
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C. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated.  Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96.  Provide
minimum 8 x 8 inch size for hand access, 18 x 18 inch size for shoulder access, and as
indicated.  Provide 4 x 4 inch for balancing dampers only.  Review locations prior to fabrication.

D. Provide duct test holes where indicated and required for testing and balancing purposes.

E. Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations
indicated, where ducts and outlets pass through fire rated components, and where required by
authorities having jurisdiction.  Install with required perimeter mounting angles, sleeves,
breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

F. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92.

1. Smoke dampers shall be integrated into the "smoke purge control system".  Dampers in
the return ductwork shall be overridden to the open position when the smoke purge is
activated.

G. Demonstrate re-setting of fire dampers to Owner's representative.

H. At fans and motorized equipment associated with ducts, provide flexible duct connections
immediately adjacent to the equipment.

I. At equipment supported by vibration isolators, provide flexible duct connections immediately
adjacent to the equipment; see Section 22 05 48.

J. For fans developing static pressures of 5.0 inches and over, cover flexible connections with
leaded vinyl sheet, held in place with metal straps.

K. Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from
duct take-off.

L. Use splitter dampers only where indicated.

M. Provide balancing dampers on high velocity systems where indicated.  Refer to Section 23 36
00 - Air Terminal Units.

N. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 23 37 00

AIR OUTLETS AND INLETS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Diffusers. 

1. Rectangular Ceiling Diffusers

2. Perforated Face Ceiling Return Diffusers

1.02 RELATED REQUIREMENTS

A. Section 09 90 00 - Painting and Coating:  Painting of ducts visible behind outlets and inlets.

1.03 REFERENCE STANDARDS

A. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating; 2023.

B. ARI 890 - Standard for Air Diffusers and Air Diffuser Assemblies; Air-Conditioning and
Refrigeration Institute; 2008.

C. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Air Inlets; 2023.

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

1.04 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets as
to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and inlets
showing type, size, location, application, and noise level.

C. Samples:  Submit one of each required air outlet and inlet type.

D. Project Record Documents:  Record actual locations of air outlets and inlets.

1.05 QUALITY ASSURANCE

A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.

B. Test and rate louver performance in accordance with AMCA 500-L.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum five years of documented experience.

1.07 MOCK-UP 

A. Provide mock-up of typical exterior or exterior ceiling module with supply and return air outlets.

B. Locate where directed.

C. Mock-up may remain as part of the Work.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Carnes Company HVAC:  www.carnes.com.

B. Krueger:  www.krueger-hvac.com/#sle.

C. Price Industries:  www.price-hvac.com/#sle.

D. Titus:  www.titus-hvac.com/#sle.

E. Tuttle and Bailey:  www.tuttleandbailey.com.

F. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.02 RECTANGULAR CEILING DIFFUSERS

A. Type:  Square, stamped, multi-core diffuser to discharge air in 360 degree pattern as shown on
drawings and with sectorizing baffles where indicated.

B. Frame:  Surface mount or inverted T-bar as indicated on drawings.  In plaster ceilings, provide
plaster frame and ceiling frame.

C. Fabrication:  Aluminum with baked enamel off-white finish.

D. Accessories:  Radial opposed blade damper and multi-louvered equalizing grid with damper
adjustable from diffuser face.

2.03 PERFORATED FACE CEILING RETURN DIFFUSERS

A. Type:  Perforated face with removable face. Provide with filter rack where indicated on
drawings.

B. Frame:  Surface mount or Inverted T-bar as indicated on drawings.  In plaster ceilings, provide
plaster frame and ceiling frame.

C. Fabrication:  Steel with steel or aluminum frame and baked enamel off-white finish.

PART 3  EXECUTION

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions.

B. Check location of outlets and inlets and make necessary adjustments in position to conform
with architectural features, symmetry, and lighting arrangement.

C. Install diffusers to ductwork with air tight connection.

D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite
whether dampers are specified as part of the diffuser, or grille and register assembly.

E. Paint ductwork visible behind air outlets and inlets matte black.  Refer to Section 09 90 00.

3.02 AIR OUTLET AND INLET SCHEDULE

A. See Drawings

END OF SECTION
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SECTION 23 72 00

AIR-TO-AIR ENERGY RECOVERY EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Energy recovery ventilators.

1.02 RELATED REQUIREMENTS

A. Section 23 05 48 - Vibration and Seismic Con. for Equipment.

B. Section 23 09 23 - Direct-Digital Control System for HVAC.

C. Section 25 15 00 - Integrated Automation Software:  BAS, BMS, or SCADA.

D. Section 26 27 17 - Equipment Wiring.

1.03 REFERENCE STANDARDS

A. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils; 2001, with Addenda (2011).

B. AHRI 1060 (I-P) - Performance Rating of Air-to-Air Exchangers for Energy Recovery Ventilation
Equipment; 2014.

C. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size; 2017, with Addendum a.

D. ASHRAE Std 135 - A Data Communication Protocol for Building Automation and Control
Networks; 2020, with Errata (2023).

E. ASTM C1338 - Standard Test Method for Determining Fungi Resistance of Insulation Materials
and Facings; 2019 (Reapproved 2022).

F. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

I. UL (DIR) - Online Certifications Directory; Current Edition.

J. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Current Edition, Including All
Revisions.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least five years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Store products in manufacturer's unopened packaging until ready for installation.

C. Store equipment and products to be installed indoors in dry heated area.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.
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B. Motor Warranty:  Provide 36-month manufacturer warranty against breakdowns, malfunctions,
or defects in material and workmanship under expected service conditions.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. RenewAire:  www.renewaire.com/#sle or approved equal.

2.02 ENERGY RECOVERY VENTILATOR

A. ERV Equipment Construction Requirements:

1. Energy Recovery Exchanger Type:  Membrane plate.

2. ERV Equipment Location:  As indicated on drawings.

3. Supply and Return Duct Connection Orientation:  As indicated on drawings.

4. Duct Connection Collars:  Aluminum, continuously welded 0.08 inch, minimum.

5. Casing and Frame:

a. Frame:  Galvanized steel body or welded extruded aluminum tubular frame capable of
supporting components and casings including integral base lifting holes.

b. Double Wall Panels:  Minimum of 18 gauge, 0.040 inch galvanized steel.

c. Doors:  Construct doors of same construction and thickness as wall panels.  Include
p-shaped extruded neoprene gasket, prop rod, chain with spring, exterior handle, and
interior 3-point latching device.  Label each door to identify equipment located within.

d. Insulation Requirements:

1) Mold Resistance:  "Pass" when tested in accordance with ASTM C1338.

2) Fungal Resistance:  No growth when tested in accordance with ASTM G21.

3) Bacteria Resistance:  No growth when tested in accordance with UL 181.

4) Flame spread index of 25 or less and maximum smoke developed index of 50.

e. Isolation and Sealing:  Form continuous, thermally isolated, weathertight seal between
inner wall of panels and structural framing with closed cell PVC foam gasketing and
seal seams to prevent job site caulking.

f. Access Panels:  Provide access to components through a large, tightly sealed and
easily removable hinged or screwed access panel.

g. Finish:  Polyurethane enamel over weather-protected, corrosion-resistant assembly.

h. Nameplate:  Permanent name plate listing manufacturer, model number, serial
number, voltage with tolerance, and amp ratings mounted inside door near electrical
panel.

6. Supply and Exhaust Fans:

a. Provide separate non-overloading, statically and dynamically balanced, draw-through,
forward curved centrifugal fan or fan-array for each air stream.

b. Fan Motor:  Constant Speed, high efficiency, load matched, belt-driven, open drip
proof, thermal overload protected TEFC motor with variable-sheave belt drive, and
adjustable-removable motor-slide base. Size drives to 150 percent of load, minimum.

c. Belt Guards:  Full sized, hinged, painted with high-visibility safety color, and
accessible with standard tools.

d. Motor Bearings:  Permanently lubricated sealed ball bearings rated for not less than
200,000 hours of operation with accessible greased fittings.

7. Dampers and Louvers:

a. Service Ratings:  Up to 6 in-wc closed and 3,000 fpm when open.

b. Frame:  Minimum of 20 gauge, 0.0359 inch galvanized steel channel with rear flange,
prepunched mounting holes, and welded corner clips for maximum rigidity.

c. Exhaust Damper:  Parallel blade, barometric damper for exhaust air stream isolation.

d. Outdoor-Intake Louver:  Parallel blade, for exhaust air stream isolation.  Provide
weatherhood with intake insect screen and mist eliminator.

8. Electric Heating Duct Heater:
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a. UL (DIR), exposed helical coil of nickel-chrome resistance wire with refractory
ceramic support bushings with casing, hinged cover, and controls terminal box.  Size
for full load capacity.

b. Controls:  Fused disconnect switch, high-limit thermal cut-out switch, modulated SCR,
airflow proving switch, and light-indicating hand switch for device reset. Provide
step-down fused transformer for voltages lower than main source.

9. Filter Sections:

a. Outdoor-Intake and Exhaust Sides:  2 inch thick, pleated, MERV 13 filters, ASHRAE
Std 52.2.

b. Filter Racks:  Bolt-on rack constructed of aluminum with minimum size of 1/12 inch
thick. Include hinged side access door and snap fasteners.

10. Roof Curbs:

a. Curbs:  Provide full perimeter, watertight, sloped, weight-supporting roof curb
fabricated from minimum of 10 gauge, 0.1345 inch aluminized steel.

b. Isolation Rails:  Provide factory-installed, 12 gauge, 0.1046 inch aluminized steel
angles top and bottom, connected with flexible, outdoor rated membrane and
factory-installed vibration isolation springs.

c. Gaskets:  Provide closed cell PVC foam, field installed top of curb.

11. Vibration Isolation:  Provide corrosion-resistant vibration isolation products for internal
motors and other revolving parts.  See Section 23 05 48.

12. Electrical:

a. Install internal wiring in accordance with NFPA 70 within flexible, liquid tight steel
conduit.

13. Controls and Local Control Panel:

a. Unit Controls:  Factory supplied DDC with sensors, limit switches, and frost control.

b. Provide fused disconnect within local control panel with power supplies, transformers,
terminal strip or terminal blocks for interface of field installed components.

c. Service Status:  Provide both local and remote indication of sensor readings and
status of safeties and other status items including power on, wheel-rotation alarm,
outside-air loaded filter and exhaust-air loaded filter.

d. Provide temperature, humidity, dewpoint temperature, CO2, and wheel rotation
sensors (if applicable).  Provide programmable operation time of at least 4 blocks per
day for each day of the week.

e. Freeze Protection Thermostat:  Provide and configure to stop unit when outdoor air
intake temperature drops below 38 degrees F, adjustable.

14. BAS, SCADA, or other Integrated Automation Link:  ASHRAE Std 135, BACnet MS/TP.

15. Configuration:  Adjust listed requirements in conformance with ASHRAE Std 90.1 I-P.

16. Certification:  AHRI 1060 (I-P) labeled, include copy of published ratings for operating
conditions.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that structure is ready for installation including openings, ductwork, mechanical utilities,
and electrical utilities.

3.02 INSTALLATION

A. Install equipment in accordance with manufacturer's written installation instructions.

B. Do not obstruct maintenance access to equipment piping, electrical conduit, or any other utility.

C. Vibration Isolation:  Provide corrosion-resistant equipment isolation products; see Section 23 05
48.

D. Electrical:  Provide equipment raceway, wiring, and cables; see Section 26 27 17.
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E. Coordinate installation and fire alarm system interface of system compatible duct-mounted
smoke detectors and other appurtenances following NFPA 90A guidelines.

F. Start system and adjust controls and equipment for satisfactory operation.

G. Coordinate hardwired or software interfacing links to enable coordinate as minimum start-stop,
occupied, unoccupied functions as well as specific schedules and setpoints functions with other
DDC controls onboard airside systems serving common spaces; see Section 23 09 23.

H. Coordinate BAS, BMS, or Integrated Automation linking between unit controller(s) and remote
front-end interface; see Section 25 15 00.

3.03 SYSTEM STARTUP

A. Provide services of manufacturer's authorized representative to provide start up of unit.

3.04 CLEANING

A. Clean filters, air plenums, interior and exposed-to-view surfaces prior to Substantial Completion.

3.05 CLOSEOUT ACTIVITIES

A. Demonstrate proper operation of equipment to Owner's designated representative.

B. Training:  Train Owner's personnel on operation and maintenance of system.

1. Training Reference:  Operation and maintenance manual and additional training materials
as required.

2. Provide minimum of two hours of training.

END OF SECTION
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SECTION 23 81 27

SMALL SPLIT-SYSTEM HEATING AND COOLING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air cooled condensing/heat pump units.

B. Indoor ductless fan & coil units.

C. Controls. 

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Mounting pad for outdoor unit.

B. Section 22 10 05 - Plumbing Piping:  Indoor coil condensate drain.

C. Section 23 09 13 - Instrumentation and Control Devices for HVAC:  Thermostats, humidistats,
time clocks.

D. Section 23 09 23 - Direct Digital Controls Systems for HVAC.

E. Section 23 09 93 - Sequence of Operations for HVAC.

F. Section 26 27 17 - Equipment Wiring:  Electrical characteristics and wiring connections and
installation and wiring of thermostats and other controls components.

1.03 REFERENCE STANDARDS

A. AHRI 270 - Sound Performance Rating of Outdoor Unitary Equipment; 2015.

B. AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 2004.

C. AHRI 610 (I-P) - Performance Rating Of Central System Humidifiers for Residential
Applications; 2014.

D. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2022, with Errata (2023).

E. ASHRAE Std 23.1 - Methods for Performance Testing Positive Displacement Refrigerant
Compressors and Condensing Units that Operate at Subcritical Pressures of the Refrigerant;
2019.

F. ASHRAE Std 52.1 - Gravimetric and Dust-Spot Procedures for Testing Air-Cleaning Devices
Used in General Ventilation for Removing Particulate Matter; American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc.

G. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings;
2013, Including All Amendments and Errata.

H. ASHRAE Std 90.2 - Energy-Efficient Design of Low-Rise Residential Buildings; 2018.

I. ASHRAE Std 103 - Methods of Testing for Annual Fuel Utilization Efficiency of Residential
Central Furnaces and Boilers; 2017, with Errata (2019).

J. NEMA MG 1 - Motors and Generators; 2021.

K. NFPA 31 - Standard for the Installation of Oil-Burning Equipment; 2020, with Amendment
(2023).

L. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

M. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;
2024.

N. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appliances;
2019.

O. UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical;
Current Edition, Including All Revisions.
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1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and
wiring diagrams.

C. Shop Drawings:  Indicate assembly, required clearances, and location and size of field
connections.

D. Design Data:  Indicate refrigerant pipe sizing.

E. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions.

F. Project Record Documents:  Record actual locations of components and connections.

G. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating
instructions, installation instructions, maintenance and repair data, and parts listing.

H. Warranty:  Submit manufacturers warranty and ensure forms have been filled out in Owner s
name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum 10 years of documented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section with
minimum 5 years of documented experience and approved by manufacturer.

1.06 WARRANTY 

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide five year manufacturers warranty for heat exchangers, condensing units, and
compressors.

1.07 EXTRA MATERIALS

A. See Section 01 6000 - Project Requirements, for additional provisions.

B. Provide two filters for each indoor unit.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Mitsubishi/Trane:

B. LG:

C. Daikin.

D. Samsung

E. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 SYSTEM DESIGN

A. Split-System Heating and Cooling Units:  Self-contained, packaged, matched
factory-engineered and assembled, pre-wired indoor and outdoor units; UL listed. 

1. Heating and Cooling:  Air-source electric heat pump located in outdoor unit with evaporator
.

2. Cooling:  Outdoor electric condensing unit with evaporator coil in central ducted indoor unit
or coils in multiple .

3. Provide refrigerant lines internal to units and between indoor and outdoor units, factory
cleaned, dried, pressurized and sealed, with insulated suction line.

B. Performance Requirements:  See Drawings for additional requirements.
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1. Efficiency:  Energy Efficiency Rating (EER)/Coefficient of Performance (COP) not less than
requirements of ASHRAE Std 90.1; seasonal efficiency to ASHRAE Std 103.

2.03 INDOOR UNITS FOR DUCTED SYSTEMS

A. Indoor Units:  Self-contained, packaged, factory assembled, pre-wired unit consisting of cabinet,
supply fan, heating and cooling element(s), controls, and accessories; wired for single power
connection with control transformer.

1. Air Flow Configuration:  Counterflow, with additional steel base; counterflow or horizontal
as scheduled.

2. Cabinet:  Steel with baked enamel finish, easily removed and secured access doors with
safety interlock switches, glass fiber insulation with reflective liner.  

B. Supply Fan:  Centrifugal type rubber mounted with direct or belt drive with adjustable variable
pitch motor pulley.

1. Motor:  NEMA MG 1;  1750 rpm single speed or multiple speed as scheduled permanently
lubricated, hinge mounted.

2. Motor Electrical Characteristics: 

C. Air Filters:  1 inch thick glass fiber, disposable type arranged for easy replacement.

D. Evaporator Coils:  Copper tube aluminum fin assembly, galvanized or polymer drain pan sloped
in all directions to drain, drain connection, refrigerant piping connections, restricted distributor or
thermostatic expansion valve.

1. Construction and Ratings:  In accordance with AHRI 210/240 and UL 207.

2. Manufacturers:  System manufacturer.

2.04 INDOOR UNITS FOR DUCTLESS SYSTEMS

A. Indoor Units:  Self-contained, ceiling or wall mount, packaged, factory assembled, pre-wired unit
consisting of cabinet, supply fan, evaporator coil, and controls; wired for single power
connection with control transformer.

B. Evaporator Coils:  Copper tube aluminum fin assembly, galvanized or polymer drain pan sloped
in all directions to drain, drain connection, refrigerant piping connections, restricted distributor or
thermostatic expansion valve.

1. Construction and Ratings:  In accordance with AHRI 210/240 and UL 207.

2. Manufacturer:  System manufacturer.

2.05 OUTDOOR UNITS

A. Outdoor Units:  Self-contained, packaged, pre-wired unit consisting of cabinet, with compressor
and condenser.

1. Cabinet:  Steel with baked enamel finish, easily removed and secured access doors with
safety interlock switches, glass fiber insulation with reflective liner.

2. Construction and Ratings:  In accordance with AHRI 210/240 with testing in accordance
with ASHRAE Std 23.1 and UL 207.

B. Compressor:  As scheduled ARI 520; hermetic, single or two speed 1800 and 3600 rpm,
resiliently mounted integral with condenser, with positive lubrication, crankcase heater, high
pressure control, motor overload protection, service valves and drier.  Provide time delay control
to prevent short cycling and rapid speed changes.

C. Air Cooled Condenser:  ARI 520;   Aluminum fin and copper tube coil, with direct drive axial
propeller fan resiliently mounted, galvanized fan guard.

1. Provide factory-applied marine / coastal-rated coating over entire coil and fin assembly
approved for highly corrosive environments.

D. Accessories:  Filter drier, high pressure switch (manual reset), low pressure switch (automatic
reset), service valves and gage ports, thermometer well (in liquid line).      

1. Provide thermostatic expansion valves.
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2. Provide heat pump reversing valves.

E. Operating Controls:

1. Control by room thermostat to maintain room temperature setting.

2. Low Ambient Kit:  Provide refrigerant pressure switch to cycle condenser fan on when
condenser refrigerant pressure is above 285 psig and off when pressure drops below 140
psig for operation to 0 degrees F.

F. Mounting Pad:  Minimum square; minimum of two located under cabinet feet.

2.06 ACCESSORY EQUIPMENT 

A. Room Humidistat:  Electric, adjustable, to energize humidifier when fan operating, to maintain
setting.

B. Room Thermostat:  Wall-mounted, electric solid state microcomputer based room thermostat
with remote sensor to maintain temperature setting; low-voltage; with following features:

1. System selector switch (heat-off-cool) and fan control switch (auto-on).

2. Automatic switching from heating to cooling.

3. Preferential rate control to minimize overshoot and deviation from setpoint.

4. Set-up for four separate temperatures per day.

5. Instant override of setpoint for continuous or timed period from one hour to 31 days.

6. Short cycle protection.

7. Programming based on every day of the week.

8. Selection features including degree F or degree C display, 12 or 24 hour clock, keyboard
disable, remote sensor, fan on-auto.

9. Battery replacement without program loss.

10. Thermostat display:

a. Time of day.

b. Actual room temperature.

c. Programmed temperature.

d. Programmed time.

e. Duration of timed override.

f. Day of week.

g. System mode indication:  heating, cooling, fan auto, off, and on, auto or on, off.

11. Manufacturers:

a. Matching unit manufacturer or provided by Building Automation System vendor..

PART 3  EXECUTION

3.01 EXAMINATION 

A. Verify that substrates are ready for installation of units and openings are as indicated on shop
drawings.  

B. Verify that proper power supply is available and in correct location.

C. Verify that proper fuel supply is available for connection.

D. Verify that water supply is available for humidifier.

3.02 INSTALLATION 

A. Install and provide startup services in accordance with manufacturer's instructions and
requirements of local authorities having jurisdiction.

B. Install in accordance with NFPA 90A and NFPA 90B.

C. Provide vent connections in accordance with NFPA 211.

D. Install refrigeration systems in accordance with ASHRAE Std 15.

E. Mount counterflow furnaces installed on combustible floors on additive base.
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F. Provide Owner training of not less than 2 hours.

END OF SECTION
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SECTION 26 05 05

SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical demolition.

PART 2  PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as indicated.

B. Demolition drawings are based on casual field observation and existing record documents.

C. Report discrepancies to Architect before disturbing existing installation.

D. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION

A. Coordinate utility service outages with utility company.

B. Provide temporary wiring and connections to maintain existing systems in service during
construction.  When work must be performed on energized equipment or circuits, use personnel
experienced in such operations.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

A. Remove, relocate, and extend existing installations to accommodate new construction.

B. Remove abandoned wiring to source of supply.

C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes.  Cut conduit flush with walls and floors, and patch surfaces.

D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit
servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are
not removed.

E. Disconnect and remove abandoned panelboards and distribution equipment.

F. Disconnect and remove electrical devices and equipment serving utilization equipment that has
been removed.

G. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other
accessories.

H. Repair adjacent construction and finishes damaged during demolition and extension work.

I. Maintain access to existing electrical installations that remain active.  Modify installation or
provide access panel as appropriate.

J. Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

3.04 CLEANING AND REPAIR

A. See Section 01 74 19 - Construction Waste Management and Disposal for additional
requirements.

B. Clean and repair existing materials and equipment that remain or that are to be reused.
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C. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace
damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

D. Any lighting or ceiling-mounted devices removed during construction must be reinstalled.

END OF SECTION
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SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single conductor building wire.

B. Armored cable.

C. Metal-clad cable.

D. Wiring connectors.

E. Electrical tape.

F. Heat shrink tubing.

G. Oxide inhibiting compound.

H. Wire pulling lubricant.

1.02 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,
Medium-Hard, or Soft; 2011 (Reapproved 2017).

C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical
Purposes; 2010, with Editorial Revision (2020).

D. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper
Conductors for Subsequent Insulation; 2004 (Reapproved 2020).

E. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic
Pressure-Sensitive Electrical Insulating Tape; 2017.

F. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically
Insulating Rubber Tapes; 2020.

G. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

H. NECA 120 - Standard for Installing Armored Cable (AC) and Type Metal-Clad (MC) Cable;
2018.

I. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy;
2021.

J. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

L. UL 4 - Armored Cable; Current Edition, Including All Revisions.

M. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.

N. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.

O. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

P. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.

Q. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

R. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,
Including All Revisions.
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S. UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors
and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

C. Sustainable Design Documentation:  Submit manufacturer's product data on conductor and
cable showing compliance with specified lead content requirements.

D. Wire Pulling Lubricant:  Certification of compatibility with conductors/cables where used with the
following insulation/jacket types:

E. Design Data:  Indicate voltage drop and ampacity calculations for aluminum conductors
substituted for copper conductors. Include proposed modifications to raceways, boxes, wiring
gutters, enclosures, etc. to accommodate substituted conductors.

F. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

G. Project Record Documents:  Record actual installed circuiting arrangements. Record actual
routing for underground circuits.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

1.07 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower
than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation
below this temperature is unavoidable, notify Architect and obtain direction before proceeding
with work.
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PART 2  PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Metal-clad cable is permitted only as follows:

1. Where not otherwise restricted, may be used:

a. Where concealed above accessible ceilings for final connections from junction boxes
to luminaires.

1) Maximum Length:  6 feet.

b. Where concealed in hollow stud walls, above accessible ceilings, and under raised
floors for branch circuits up to 20 A.

2. In addition to other applicable restrictions, may not be used:

a. Unless approved by Owner.

b. Where not approved for use by the authority having jurisdiction.

c. Where exposed to damage.

d. For damp, wet, or corrosive locations, unless provided with a PVC jacket listed as
suitable for those locations.

e. For isolated ground circuits, unless provided with an additional isolated/insulated
grounding conductor.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

D. Comply with NEMA WC 70.

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.

F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.

G. Conductors for Grounding and Bonding:  Also comply with Section 26 05 26.

H. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where
specifically permitted):  Plenum rated, listed and labeled as suitable for use in return air
plenums.

I. Conductor Material:

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B 787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.

J. Minimum Conductor Size:

1. Branch Circuits:  12 AWG.

a. Exceptions:

1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.

2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.

3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.
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2. Control Circuits:  14 AWG.

K. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.

2. Color Coding Method:  Integrally colored insulation.

a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.

3. Color Code:

a. 208Y/120 V, 3 Phase, 4 Wire System:

1) Phase A:  Black.

2) Phase B:  Red.

3) Phase C:  Blue.

4) Neutral/Grounded:  White.

b. Equipment Ground, All Systems:  Green.

c. Isolated Ground, All Systems:  Green with yellow stripe.

d. Travelers for 3-Way and 4-Way Switching:  Pink.

e. For control circuits, comply with manufacturer's recommended color code.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:

1. Copper Building Wire:

a. Cerro Wire LLC:  www.cerrowire.com/#sle.

b. Southwire Company:  www.southwire.com/#sle.

c. Houston Wire  & Cable co.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  Single conductor insulated wire.

C. Conductor Stranding:

1. Feeders and Branch Circuits:

a. Size 10 AWG and Smaller:  Solid.

b. Size 8 AWG and Larger:  Stranded.

2. Control Circuits:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.

a. Size 4 AWG and Larger:  Type XHHW-2.

b. Fixture Wiring Within Luminaires:  Type TFFN/TFN for luminaires with labeled
maximum temperature of 90 degrees C; Approved suitable type for luminaires with
labeled maximum temperature greater than 90 degrees C.

2.04 ARMORED CABLE

A. Manufacturers:

1. AFC Cable Systems Inc:  www.afcweb.com/#sle.

2. Encore Wire Corporation:  www.encorewire.com/#sle.

3. Southwire Company:  www.southwire.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type AC cable listed and labeled as complying with UL 4, and listed for
use in classified firestop systems to be used.

C. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.
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2. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:  Type THHN.

F. Grounding:  Combination of interlocking armor and integral bonding wire.

1. Provide additional full-size integral insulated equipment grounding conductor for redundant
grounding, suitable for general purpose, non-essential electrical systems in non-hazardous
patient care areas of health care facilities.

G. Armor:  Steel, interlocked tape.

2.05 METAL-CLAD CABLE

A. Manufacturers:

1. AFC Cable Systems Inc:  www.afcweb.com/#sle.

2. Encore Wire Corporation:  www.encorewire.com/#sle.

3. Southwire Company:  www.southwire.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type MC cable listed and labeled as complying with UL 1569, and listed
for use in classified firestop systems to be used.

C. Conductor Stranding:

1. Size 10 AWG and Smaller:  Solid.

2. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.

E. Insulation:  Type THHN, THHN/THWN, or THHN/THWN-2.

F. Provide dedicated neutral conductor for each phase conductor where indicated or required.

G. Grounding:  Full-size integral equipment grounding conductor.

1. Provide additional isolated/insulated grounding conductor where indicated or required.

H. Armor:  Steel, interlocked tape.

I. Provide PVC jacket applied over cable armor where indicated or required for environment of
installed location.

2.06 WIRING CONNECTORS

A. Description:  Wiring connectors appropriate for the application, suitable for use with the
conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 26 05 26.

C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Sizes 10 and under:  Use twist-on insulated spring connectors.

2. Copper Conductors Sizes 8 and larger:  Use mechanical connectors.

D. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Conductors for Control Circuits:  Use crimped terminals for all connections.
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E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

G. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

1. Manufacturers:

a. 3M:  www.3m.com/#sle.

b. Ideal Industries, Inc:  www.idealindustries.com/#sle.

c. NSI Industries LLC:  www.nsiindustries.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

H. Mechanical Connectors:  Provide bolted type or set-screw type.

1. Manufacturers:

a. Burndy:  www.burndy.com.

b. Ilsco:  www.ilsco.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

I. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for
connection to be made.

1. Manufacturers:

a. Burndy:  www.burndy.com.

b. Ilsco:  www.ilsco.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2.07 WIRING ACCESSORIES

A. Electrical Tape:

1. Manufacturers:

a. 3M:  www.3m.com/#sle.

b. Plymouth Rubber Europa:  www.plymouthrubber.com/#sle.

c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

a. Product:  3 M.

b. Substitutions:  See Section 01 60 00 - Product Requirements.

3. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying with
UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

a. Product:  3 M.

b. Substitutions:  See Section 01 60 00 - Product Requirements.

4. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

5. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 125
mil; suitable for continuous temperature environment up to 176 degrees F.

6. Varnished Cambric Electrical Tape:  Cotton cambric fabric tape, with or without adhesive,
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil;
suitable for continuous temperature environment up to 221 degrees F.
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7. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible,
all-weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.

1. Manufacturers:

a. 3M:  www.3m.com/#sle.

b. Burndy:  www.burndy.com.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Oxide Inhibiting Compound:  Listed; suitable for use with the conductors or cables to be
installed.

1. Manufacturers:

a. Burndy:  www.burndy.com.

b. Ideal Industries, Inc:  www.idealindustries.com/#sle.

c. Ilsco:  www.ilsco.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.

1. Manufacturers:

a. 3M:  www.3m.com/#sle.

b. American Polywater Corporation:  www.polywater.com/#sle.

c. Ideal Industries, Inc:  www.idealindustries.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that work likely to damage wire and cable has been completed.

C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to
accommodate conductors and cables in accordance with NFPA 70.

D. Verify that field measurements are as shown on the drawings.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

3.03 INSTALLATION

A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.

2. When circuit destination is indicated and routing is not shown, determine exact routing
required.

3. Arrange circuiting to minimize splices.

4. Include circuit lengths required to install connected devices within 10 ft of location shown.

5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and
power-limited circuits in accordance with NFPA 70.

6. Maintain separation of wiring for emergency systems in accordance with NFPA 70.

7. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are shown as
separate, combining them together in a single raceway is not permitted.
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8. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors
among __________ single phase branch circuits of different phases installed in the same
raceway is not permitted.  Provide dedicated neutral/grounded conductor for each
individual branch circuit.

B. Install products in accordance with manufacturer's instructions.

C. Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.

D. Install armored cable (Type AC) in accordance with NECA 120.

E. Install metal-clad cable (Type MC) in accordance with NECA 120.

F. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.

3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

G. Paralleled Conductors:  Install conductors of the same length and terminate in the same
manner.

H. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports
and methods approved by the authority having jurisdiction. Provide independent support from
building structure. Do not provide support from raceways, piping, ductwork, or other systems.

I. Terminate cables using suitable fittings.

1. Armored Cable (Type AC):

a. Use listed fittings and anti-short, insulating bushings.

b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

2. Metal-Clad Cable (Type MC):

a. Use listed fittings.

b. Cut cable armor only using specialized tools to prevent damaging conductors or
insulation. Do not use hacksaw or wire cutters to cut armor.

J. Variable-Frequency Drive Cable:  Terminate shielding at both variable-frequency motor
controller and associated motor using glands or termination kits recommended by
manufacturer.

K. Install conductors with a minimum of 12 inches of slack at each outlet.

L. Where conductors are installed in enclosures for future termination by others, provide a
minimum of 5 feet of slack.

M. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment
enclosures.

N. Group or otherwise identify neutral/grounded conductors with associated ungrounded
conductors inside enclosures in accordance with NFPA 70.

O. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.



Town of East Greenwich  Swift Community Center Expansion
  November 6, 2024

StudioJAED Architects & Engineers
Project No. 24065

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND
CABLES

26 05 19 - 9

4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

5. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

6. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

P. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

1. Dry Locations:  Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.

a. For taped connections, first apply adequate amount of rubber splicing electrical tape
or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.

b. For taped connections likely to require re-entering, including motor leads, first apply
varnished cambric electrical tape, followed by adequate amount of rubber splicing
electrical tape, followed by outer covering of vinyl insulating electrical tape.

2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.

a. For connections with insulating covers, apply outer covering of moisture sealing
electrical tape.

b. For taped connections, follow same procedure as for dry locations but apply outer
covering of moisture sealing electrical tape.

3. Wet Locations:  Use heat shrink tubing.

Q. Insulate ends of spare conductors using vinyl insulating electrical tape.

R. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

S. Identify conductors and cables in accordance with Section 26 05 53.

T. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

U. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance test
is required for all conductors. The resistance test for parallel conductors listed as optional is not
required.

D. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Grounding and bonding requirements.

B. Conductors for grounding and bonding.

C. Connectors for grounding and bonding.

D. Ground bars.

E. Ground rod electrodes.

F. Grounding and bonding components.

G. Provide all components necessary to complete the grounding system(s) consisting of:

1. Existing metal underground water pipe.

2. Metal frame of the building.

3. Existing metal underground gas piping system.

4. Metal underground gas piping system.

1.02 REFERENCE STANDARDS

A. IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System; 2012.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2022.

D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

E. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2007.

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.

2. Coordinate the work with other trades to provide steel reinforcement complying with
specified requirements for concrete-encased electrode.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.04 PERFORMANCE REQUIREMENTS

A. Grounding System Resistance:  25 ohms.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

C. Shop Drawings:
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D. Product Data:  Provide for grounding electrodes and connections.

E. Test Reports:  Indicate overall resistance to ground and resistance of each electrode.

F. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

G. Project Record Documents:  Record actual locations of grounding electrode system
components and connections.

H. Project Record Documents:  Record actual locations of components and grounding electrodes.

1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Installer Qualifications for Signal Reference Grids:  Company with minimum five years
documented experience with high frequency grounding systems.

E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity are
verified, and where acceptable to the authority having jurisdiction.

B. Do not use products for applications other than as permitted by NFPA 70 and product listing.

C. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

D. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

E. Grounding System Resistance:

1. Achieve specified grounding system resistance under normally dry conditions unless
otherwise approved by Architect. Precipitation within the previous 48 hours does not
constitute normally dry conditions.

2. Grounding Electrode System:  Not greater than 5 ohms to ground, when tested according
to IEEE 81 using "fall-of-potential" method.

3. Between Grounding Electrode System and Major Electrical Equipment Frames, System
Neutral, and Derived Neutral Points:  Not greater than 0.5 ohms, when tested using
"point-to-point" methods.

F. Grounding Electrode System:

1. Provide connection to required and supplemental grounding electrodes indicated to form
grounding electrode system.

a. Provide continuous grounding electrode conductors without splice or joint.
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b. Install grounding electrode conductors in raceway where exposed to physical
damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

2. Metal Underground Water Pipe(s):

a. Provide connection to underground metal domestic and fire protection (where
present) water service pipe(s) that are in direct contact with earth for at least 10 feet
at an accessible location not more than 5 feet from the point of entrance to the
building.

b. Provide bonding jumper(s) around insulating joints/pipes as required to make pipe
electrically continuous.

c. Provide bonding jumper around water meter of sufficient length to permit removal of
meter without disconnecting jumper.

3. Metal Building or Structure Frame:

a. Provide connection to metal building or structure frame effectively grounded in
accordance with NFPA 70 at nearest accessible location.

G. Bonding and Equipment Grounding:

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This
includes, but is not limited to:

a. Metal water piping where not already effectively bonded to metal underground water
pipe used as grounding electrode.

b. Metal gas piping.

8. Provide bonding for interior metal air ducts.

9. Provide bonding for metal building frame where not used as a grounding electrode.

H. Pole-Mounted Luminaires:  Also comply with Section 26 56 00.

2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:

1. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated.

2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in addition to requirements of Section 26 05 19:

1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:

1) Use bare copper conductors where installed underground in direct contact with
earth.
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2) Use bare copper conductors where directly encased in concrete (not in
raceway).

C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground,
concealed and other inaccessible connections.

a. Exceptions:

1) Use mechanical connectors for connections to electrodes at ground access
wells.

3. Unless otherwise indicated, use exothermic welded connections for accessible
connections.

a. Exceptions:

1) Use exothermic welded connections for connections to metal building frame.

4. Manufacturers - Mechanical and Compression Connectors:

a. Advanced Lightning Technology (ALT):  www.altfab.com/#sle.

b. Burndy:  www.burndy.com.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

5. Manufacturers - Exothermic Welded Connections:

a. Burndy:  www.burndy.com.

b. Cadweld, a brand of Erico International Corporation:  www.erico.com/#sle.

c. ThermOweld, a brand of Continental Industries, Inc:  www.thermoweld.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Ground Bars:

1. Description:  Copper rectangular ground bars with mounting brackets and insulators.

2. Size:  As indicated.

3. Holes for Connections:  As indicated or as required for connections to be made.

4. Manufacturers:

a. Advanced Lightning Technology (ALT):  www.altfab.com/#sle.

b. Erico International Corporation:  www.erico.com/#sle.

c. Harger Lightning & Grounding:  www.harger.com/#sle.

d. ThermOweld, a brand of Continental Industries, Inc:  www.thermoweld.com/#sle.

e. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Ground Rod Electrodes:

1. Comply with NEMA GR 1.

2. Material:  Copper-bonded (copper-clad) steel.

3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.

4. Manufacturers:

a. Advanced Lightning Technology (ALT):  www.altfab.com/#sle.

b. Erico International Corporation:  www.erico.com/#sle.

c. Galvan Industries, Inc:  www.galvanelectrical.com/#sle.

d. Harger Lightning & Grounding:  www.harger.com/#sle.

e. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 MANUFACTURERS

A. Cooper Power Systems:  www.cooperpower.com.

B. Framatome Connectors International:  www.fciconnect.com.

C. Lightning Master Corporation:  www.lightningmaster.com.

D. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.04 CONNECTORS AND ACCESSORIES

A. Mechanical Connectors:  Bronze.

1. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Wire:  Stranded copper.

C. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as shown on the drawings.

C. Verify that conditions are satisfactory for installation prior to starting work.

D. Verify existing conditions prior to beginning work.

E. Verify that final backfill and compaction has been completed before driving rod electrodes.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install grounding and bonding system components in a neat and workmanlike manner in
accordance with NECA 1.

C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically.
Where encountered rock prohibits vertical installation, install at 45 degree angle or bury
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide
ground plates.

1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches below
finished grade.

D. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

E. Identify grounding and bonding system components in accordance with Section 26 05 53.

F. Provide bonding to meet requirements described in Quality Assurance.

G. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder
and branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing.  Each of
branch circuits and feeder circuits shall have dedicated equipment grounding conductor, sharing
this conductor with other grounding conductors is not permitted.

3.03 FIELD QUALITY CONTROL

A. Perform inspection in accordance with Section 01 40 00.

B. Inspect and test in accordance with NETA STD ATS except Section 4.

C. Perform inspections and tests listed in NETA STD ATS, Section 7.13.
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D. Perform ground electrode resistance tests under normally dry conditions. Precipitation within the
previous 48 hours does not constitute normally dry conditions.

E. Investigate and correct deficiencies where measured ground resistances do not comply with
specified requirements.

END OF SECTION
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SECTION 26 05 29

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Support and attachment components for equipment, conduit, cable, boxes, and other electrical
work.

1.02 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

D. MFMA-4 - Metal Framing Standards Publication; 2004.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Sequencing:

1. Do not install products on or provide attachment to concrete surfaces until concrete has
fully cured in accordance with Section 03 30 00.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for metal
channel (strut) framing systems, non-penetrating rooftop supports, and post-installed concrete
and masonry anchors.

C. Shop Drawings:  Include details for fabricated hangers and supports where materials or
methods other than those indicated are proposed for substitution.

D. Installer's Qualifications:  Include evidence of compliance with specified requirements.

E. Product Data:  Provide manufacturer’s catalog data for fastening systems.

F. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.
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1.05 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Comply with applicable building code.

C. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

D. Installer Qualifications for Powder-Actuated Fasteners (when specified):  Certified by fastener
system manufacturer with current operator's license.

E. Installer Qualifications for Field-Welding:  As specified in Section 05 50 00.

F. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:

1. Comply with the following. Where requirements differ, comply with most stringent.

a. NFPA 70.

b. Requirements of authorities having jurisdiction.

2. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of electrical work.

3. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated,
where applicable.

4. Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of 1.5. Include consideration for vibration,
equipment operation, and shock loads where applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

6. Steel Components:  Use corrosion resistant materials suitable for the environment where
installed.

a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise
indicated.

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or
approved equivalent unless otherwise indicated.

c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.

d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

B. Materials for Metal Fabricated Supports:  Comply with Section 05 50 00.

C. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be
supported.

1. Manufacturers:

a. ABB:  www.electrification.us.abb.com/#sle.

b. Eaton Corporation:  www.eaton.com/#sle.

c. Emerson Electric Co; O-Z/Gedney:  www.emerson.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.
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2. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.

3. Conduit Clamps:  Bolted type unless otherwise indicated.

4. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation: 
www.cooperindustries.com/#sle.

b. Erico International Corporation:  www.erico.com/#sle.

c. O-Z/Gedney, a brand of Emerson Industrial Automation: 
www.emersonindustrial.com/#sle.

d. Thomas & Betts Corporation:  www.tnb.com/#sle.

e. Substitutions:  See Section 01 60 00 - Product Requirements.

D. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.

1. Manufacturers:

a. ABB:  www.electrification.us.abb.com/#sle.

b. Eaton Corporation:  www.eaton.com/#sle.

c. Cooper Crouse-Hinds, a division of Eaton Corporation: 
www.cooperindustries.com/#sle.

d. Erico International Corporation:  www.erico.com/#sle.

e. O-Z/Gedney, a brand of Emerson Industrial Automation: 
www.emersonindustrial.com/#sle.

f. Thomas & Betts Corporation:  www.tnb.com/#sle.

g. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel
(strut) and associated fittings, accessories, and hardware required for field-assembly of
supports.

1. Comply with MFMA-4.

2. Channel (Strut) Used as Raceway (only where specifically indicated):  Listed and labeled
as complying with UL 5B.

3. Channel Material:

a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.

b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

4. Minimum Channel Thickness:  Steel sheet, 12 gage, 0.1046 inch.

5. Minimum Channel Dimensions:  1-5/8 inch width by 1-5/8 inch height.

6. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.

b. Thomas & Betts Corporation:  www.tnb.com/#sle.

c. Unistrut, a brand of Atkore International Inc:  www.unistrut.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

e. Source Limitations:  Furnish channels (struts) and associated fittings, accessories,
and hardware produced by a single manufacturer.

F. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.

1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.

b. Single Conduit up to 1 inch (27mm) trade size:  1/4 inch diameter.

c. Single Conduit larger than 1 inch (27mm) trade size:  3/8 inch diameter.

d. Trapeze Support for Multiple Conduits:  3/8 inch diameter.

e. Outlet Boxes:  1/4 inch diameter.

f. Luminaires:  1/4 inch diameter.

G. Anchors and Fasteners:

1. Manufacturers - Mechanical Anchors:

a. Dewalt:  anchors.dewalt.com/#sle.
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b. Hilti, Inc:  www.hilti.com/#sle.

c. Simpson Strong-Tie Company Inc:  www.strongtie.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

3. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.

4. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.

5. Hollow Masonry:  Use toggle bolts.

6. Hollow Stud Walls:  Use toggle bolts.

7. Steel:  Use beam clamps, machine bolts, or welded threaded studs.

8. Sheet Metal:  Use sheet metal screws.

9. Powder-actuated fasteners are not permitted.

10. Hammer-driven anchors and fasteners are not permitted.

11. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically
designed to be cast in concrete ceilings, walls, and floors.

a. Comply with MFMA-4.

b. Channel Material:  Use galvanized steel.

c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

2.02 MANUFACTURERS

A. Thomas & Betts Corporation:  www.tnb.com.

B. Threaded Rod Company:  www.threadedrod.com.

C. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 MATERIALS

A. Hangers, Supports, Anchors, and Fasteners - General:  Corrosion-resistant materials of size
and type adequate to carry the loads of equipment and conduit, including weight of wire in
conduit.

B. Supports:  Fabricated of structural steel or formed steel members; galvanized.

C. Anchors and Fasteners:

1. Do not use powder-actuated anchors.

2. Obtain permission from Architect before using powder-actuated anchors.

3. Concrete Structural Elements:  Use precast inserts.

4. Steel Structural Elements:  Use beam clamps.

5. Concrete Surfaces:  Use self-drilling anchors or expansion anchors.

6. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use hollow wall fasteners.

7. Solid Masonry Walls:  Use expansion anchors.

8. Sheet Metal:  Use sheet metal screws.

9. Wood Elements:  Use wood screws.

D. Formed Steel Channel:

1. Product:   manufactured by [B-Line.

2. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that mounting surfaces are ready to receive support and attachment components.

C. Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install support and attachment components in a neat and workmanlike manner in accordance
with NECA 1.

C. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

D. Unless specifically indicated or approved by Architect, do not provide support from suspended
ceiling support system or ceiling grid.

E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.

F. Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on its
own weight for support.

H. Conduit Support and Attachment:  Also comply with Section 26 05 34.

I. Box Support and Attachment:  Also comply with Section 26 05 37.

J. Interior Luminaire Support and Attachment:  Also comply with Section 26 51 00.

K. Exterior Luminaire Support and Attachment:  Also comply with Section 26 56 00.

L. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage
during concrete pour.

M. Secure fasteners according to manufacturer's recommended torque settings.

N. Remove temporary supports.

O. Identify independent electrical component support wires above accessible ceilings (only where
specifically indicated or permitted) with color distinguishable from ceiling support wires in
accordance with NFPA 70.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 26 05 34

CONDUIT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Flexible metal conduit (FMC).

C. Liquidtight flexible metal conduit (LFMC).

D. Electrical metallic tubing (EMT).

E. Rigid polyvinyl chloride (PVC) conduit.

F. Conduit fittings.

G. Accessories.

H. Conduit, fittings and conduit bodies.

1.02 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2020.

B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2020.

C. ANSI C80.5 - American National Standard for Electrical Rigid Metal Conduit -- Aluminum
(ERMC-A); 2020.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

E. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2020.

F. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2017.

G. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

I. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.

J. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.

K. UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All Revisions.

L. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.

M. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,
Including All Revisions.

N. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment
installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.
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B. Sequencing:

1. Do not begin installation of conductors and cables until installation of conduit is complete
between outlet, junction and splicing points.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and
fittings.

C. Shop Drawings:

1. Indicate proposed arrangement for conduits to be installed within structural concrete slabs,
where permitted.

2. Include proposed locations of roof penetrations and proposed methods for sealing.

D. Project Record Documents:  Record actual routing for conduits installed underground, conduits
embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger.

E. Product Data:  Provide for metallic conduit and flexible metal conduit.

F. Project Record Documents:  Accurately record actual routing of conduits larger than 2 inches.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

D. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for purpose
specified and shown.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

B. Accept conduit on site.  Inspect for damage.

C. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide
appropriate covering.

D. Protect PVC conduit from sunlight.

PART 2  PRODUCTS

2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

C. Underground:

1. Under Slab on Grade:  Use rigid PVC conduit.

2. Exterior, Direct-Buried:  Use rigid PVC conduit.

3. Exterior, Embedded Within Concrete:  Use rigid PVC conduit.

4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid metal
conduit where emerging from underground.



Town of East Greenwich  Swift Community Center Expansion
  November 6, 2024

StudioJAED Architects & Engineers
Project No. 24065

CONDUIT
26 05 34 - 3

a. Where direct-buried conduits are subject to movement by settlement or frost, provide
expansion fittings to prevent damage to the enclosed conductors or to equipment
connected to the conduit.

5. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is provided, use
galvanized steel rigid metal conduit elbows for bends.

D. Concealed Within Masonry Walls:  Use EMT.

E. Concealed Within Hollow Stud Walls:  Use EMT.

F. Concealed Above Accessible Ceilings:  Use EMT.

G. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.

H. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit.

I. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit.

1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication rooms or
closets.

J. Exposed, Exterior:  Use galvanized steel rigid metal conduit.

K. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized steel
rigid metal conduit.

L. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.

1. Maximum Length:  6 feet.

M. Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit.

2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.

3. Maximum Length:  6 feet unless otherwise indicated.

4. Vibrating equipment includes, but is not limited to:

a. Transformers.

b. Motors.

c. HVAC equipment.

N. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit.

2.02 CONDUIT REQUIREMENTS

A. Comply with NFPA 70.

B. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.

C. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or testing
firm acceptable to authority having jurisdiction as suitable for the purpose indicated.

D. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  3/4 inch (21 mm) trade size.

2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.

3. Control Circuits:  1/2 inch (16 mm) trade size.

4. Flexible Connections to Luminaires:  1/2 inch (16 mm) trade size.

5. Underground, Interior:  3/4 inch (21 mm) trade size.

6. Underground, Exterior:  1 inch (27 mm) trade size.

E. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Manufacturers:

1. Allied Tube & Conduit:  www.alliedeg.com/#sle.

2. Republic Conduit:  www.republic-conduit.com/#sle.
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3. Wheatland Tube Company:  www.wheatland.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Industrial Automation: 
www.emersonindustrial.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled
as complying with UL 514B.

3. Material:  Use steel or malleable iron.

4. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and
compression (gland) type fittings are not permitted.

2.04 METAL CONDUIT

A. Manufacturers:

1. Allied Tube & Conduit:  www.alliedtube.com.

2. Beck Manufacturing, Inc:  www.beckmfg.com.

3. Wheatland Tube Company:  www.wheatland.com.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Rigid Steel Conduit:  ANSI C80.1.

C. Fittings and Conduit Bodies:  NEMA FB 1; material to match conduit.

2.05 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:

1. AFC Cable Systems, Inc:  www.afcweb.com/#sle.

2. Electri-Flex Company:  www.electriflex.com/#sle.

3. International Metal Hose:  www.metalhose.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled
as complying with UL 1, and listed for use in classified firestop systems to be used.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Industrial Automation: 
www.emersonindustrial.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.

D. Description:  Interlocked steel construction.

E. Fittings:  NEMA FB 1.

2.06 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:

1. AFC Cable Systems, Inc; ______:  www.afcweb.com/#sle.
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2. Electri-Flex Company; ______:  www.electriflex.com/#sle.

3. International Metal Hose; ______:  www.metalhose.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit
listed and labeled as complying with UL 360.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Industrial Automation: 
www.emersonindustrial.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.

2.07 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:

1. Allied Tube & Conduit; ______:  www.alliedeg.com/#sle.

2. Republic Conduit:  www.republic-conduit.com/#sle.

3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Industrial Automation: 
www.emersonindustrial.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

3. Material:  Use steel or malleable iron.

4. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.

5. Damp or Wet Locations (where permitted):  Use fittings listed for use in wet locations.

6. Embedded Within Concrete (where permitted):  Use fittings listed as concrete-tight.
Fittings that require taping to be concrete-tight are acceptable.

2.08 RIGID POLYVINYL CHLORIDE (PVC) CONDUIT

A. Manufacturers:

1. Cantex Inc:  www.cantexinc.com/#sle.

2. Carlon, a brand of Thomas & Betts Corporation:  www.carlon.com/#sle.

3. JM Eagle:  www.jmeagle.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  NFPA 70, Type PVC rigid polyvinyl chloride conduit complying with NEMA TC 2
and listed and labeled as complying with UL 651; Schedule 40 unless otherwise indicated,
Schedule 80 where subject to physical damage; rated for use with conductors rated 90 degrees
C.

C. Fittings:
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1. Manufacturer:  Same as manufacturer of conduit to be connected.

2. Description:  Fittings complying with NEMA TC 3 and listed and labeled as complying with
UL 651; material to match conduit.

2.09 ACCESSORIES

A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the
conduit to be installed.

B. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit
and fittings to be installed.

C. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.

D. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be installed.

E. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the
conduits to be installed.

F. Duct Bank Spacers:  Nonmetallic; designed for maintaining conduit/duct spacing for concrete
encasement in open trench installation; suitable for conduit/duct arrangement to be installed.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify that mounting surfaces are ready to receive conduits.

C. Verify that conditions are satisfactory for installation prior to starting work.

D. Verify routing and termination locations of conduit prior to rough-in.

E. Conduit routing is shown on drawings in approximate locations unless dimensioned.  Route as
required to complete wiring system.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install conduit in a neat and workmanlike manner in accordance with NECA 1.

C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.

D. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.

E. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. When conduit destination is indicated and routing is not shown, determine exact routing
required.

3. Conceal all conduits unless specifically indicated to be exposed.

4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.

b. Mechanical equipment rooms.

c. Within joists in areas with no ceiling.

5. Arrange conduit to maintain adequate headroom, clearances, and access.

6. Arrange conduit to provide no more than the equivalent of four 90 degree bends between
pull points.

7. Arrange conduit to provide no more than 150 feet between pull points.

8. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at
sealing fittings where moisture may collect.

9. Maintain minimum clearance of 6 inches between conduits and piping for other systems.

10. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This
includes, but is not limited to:
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a. Heaters.

b. Hot water piping.

c. Flues.

11. Group parallel conduits in the same area together on a common rack.

F. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

4. Use conduit strap to support single surface-mounted conduit.

a. Use clamp back spacer with conduit strap for damp and wet locations to provide
space between conduit and mounting surface.

5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel
surface-mounted conduits.

6. Use conduit clamp to support single conduit from beam clamp or threaded rod.

7. Use trapeze hangers assembled from threaded rods and metal channel (strut) with
accessory conduit clamps to support multiple parallel suspended conduits.

8. Use of spring steel conduit clips for support of conduits is not permitted.

9. Use of wire for support of conduits is not permitted.

a. For securing conduits to studs in hollow stud walls.

b. For suspending conduits supported by spring steel conduit clips (only where
specifically indicated or permitted).

G. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.

4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid
into connectors.

5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock
nuts for dry locations and raintight hubs for wet locations.

6. Provide insulating bushings or insulated throats at all conduit terminations to protect
conductors.

7. Secure joints and connections to provide maximum mechanical strength and electrical
continuity.

H. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.

3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set
sleeves flush with exposed surfaces unless otherwise indicated or required.

4. Conceal bends for conduit risers emerging above ground.

5. Seal interior of conduits entering the building from underground at first accessible point to
prevent entry of moisture and gases.

6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of
membrane.

7. Make penetrations for roof-mounted equipment within associated equipment openings and
curbs where possible to minimize roofing system penetrations. Where penetrations are
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necessary, seal as indicated or as required to preserve integrity of roofing system and
maintain roof warranty. Include proposed locations of penetrations and methods for sealing
with submittals.

8. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

I. Underground Installation:

1. Provide trenching and backfilling in accordance with Section 31 23 16.13.

2. Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior:  24 inches.

b. Under Slab on Grade:  12 inches to bottom of slab.

3. Provide underground warning tape in accordance with Section 26 05 53 along entire
conduit length.

J. Concrete Encasement:  Where conduits not otherwise embedded within concrete are indicated
to be concrete-encased, provide concrete in accordance with Section 03 30 00 with minimum
concrete cover of 3 inches on all sides unless otherwise indicated.

K. Hazardous (Classified) Locations:  Where conduits cross boundaries of hazardous (classified)
locations, provide sealing fittings located as indicated or in accordance with NFPA 70.

L. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion
and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:

1. Where conduits cross structural joints intended for expansion, contraction, or deflection.

2. Where conduits are subject to earth movement by settlement or frost.

M. Conduit Sealing:

1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not
limited to:

a. Where conduits enter building from outside.

b. Where service conduits enter building from underground distribution system.

c. Where conduits enter building from underground.

d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature
differential, use foam conduit sealant at accessible point near penetration to prevent
condensation. This includes, but is not limited to:

a. Where conduits pass from outdoors into conditioned interior spaces.

b. Where conduits pass from unconditioned interior spaces into conditioned interior
spaces.

N. Condensation Prevention:  Where conduits cross barriers between areas of potential substantial
temperature differential, provide sealing fitting or approved sealing compound at an accessible
point near the penetration to prevent condensation. This includes, but is not limited to:

1. Where conduits pass from outdoors into conditioned interior spaces.

2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

O. Provide pull string in all empty conduits and in conduits where conductors and cables are to be
installed by others. Leave minimum slack of 12 inches at each end.

P. Provide grounding and bonding in accordance with Section 26 05 26.

Q. Identify conduits in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.
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C. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING

A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION

A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection
from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

3.06 INTERFACE WITH OTHER PRODUCTS

A. Install conduit to preserve fire resistance rating of partitions and other elements, using materials
and methods specified in Section 07 8400.

B. Route conduit through roof openings for piping and ductwork wherever possible.  Where
separate roofing penetration is required, coordinate location and installation method with roofing
installation specified in Section roofing section.

END OF SECTION



Town of East Greenwich  Swift Community Center Expansion
  November 6, 2024

StudioJAED Architects & Engineers
Project No. 24065

BOXES
26 05 37 - 1

SECTION 26 05 37

BOXES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.

C. Boxes and enclosures for integrated power, data, and audio/video.

D. Floor boxes.

E. Underground boxes/enclosures.

F. Wall and ceiling outlet boxes.

G. Floor boxes.

H. Pull and junction boxes.

1.02 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic
Tubing, and Cable; 2014.

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013
(Reaffirmed 2020).

E. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; 2013
(Reaffirmed 2020).

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. SCTE 77 - Specifications for Underground Enclosure Integrity; 2017.

I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

K. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.

L. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.
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5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.

7. Coordinate the work with other trades to provide walls suitable for installation of
flush-mounted boxes where indicated.

8. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Project Record Documents:  Record actual locations and mounting heights of outlet, pull, and
junction boxes on project record documents.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS

2.01 BOXES

A. General Requirements:

1. Do not use boxes and associated accessories for applications other than as permitted by
NFPA 70 and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway
system and to accommodate devices and equipment to be installed.

3. Provide products listed, classified, and labeled by Underwriter's Laboratories Inc. (UL) or
testing firm acceptable to authority having jurisdiction as suitable for the purpose indicated.

4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

5. Provide grounding terminals within boxes where equipment grounding conductors
terminate.

B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull
Boxes:

1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.

2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise
indicated or required; furnish with compatible weatherproof gasketed covers.

3. Use suitable concrete type boxes where flush-mounted in concrete.

4. Use suitable masonry type boxes where flush-mounted in masonry walls.

5. Use raised covers suitable for the type of wall construction and device configuration where
required.

6. Use shallow boxes where required by the type of wall construction.

7. Do not use "through-wall" boxes designed for access from both sides of wall.

8. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL
514A.

9. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL
514A; furnish with threaded hubs.

10. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and
weight of load to be supported; furnished with fixture stud to accommodate mounting of
luminaire where required.

11. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use
field-connected gangable boxes.

12. Wall Plates:  Comply with Section 26 27 26.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
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1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL
508A.

2. NEMA 250 Environment Type, Unless Otherwise Indicated:

3. Junction and Pull Boxes Larger Than 100 cubic inches:

a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

D. Boxes and Enclosures for Integrated Power, Data, and Audio/Video:  Size and configuration as
indicated or as required with partitions to separate services; field-connected gangable boxes
may be used.

E. Floor Boxes:

1. Description:  Floor boxes compatible with floor box service fittings provided in accordance
with Section 26 27 26; with partitions to separate multiple services; furnished with all
components, adapters, and trims required for complete installation.

2. Manufacturer:  Same as manufacturer of floor box service fittings.

F. Underground Boxes/Enclosures:

1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with
legend indicating type of service and stainless steel tamper resistant cover bolts.

2. Size:  As required for the conduits to be connected.

3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less than
12 inches.

4. Provide logo on cover to indicate type of service.

5. Applications:

a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate
Vehicular Traffic:  Use polymer concrete enclosures, with minimum SCTE 77, Tier 8
load rating.

b. Parking Lots, in Areas Subject Only To Occasional Nondeliberate Vehicular Traffic: 
Use polymer concrete enclosures, with minimum SCTE 77, Tier 15 load rating.

c. Do not use polymer concrete enclosures in areas subject to deliberate vehicular
traffic.

6. Polymer Concrete Underground Boxes/Enclosures:  Comply with SCTE 77.

a. Manufacturers:

1) Hubbell Incorporated; Quazite Products:  www.hubbellpowersystems.com/#sle.

2) MacLean Highline; __________:  www.macleanhighline.com/#sle.

3) Oldcastle Precast, Inc:  www.oldcastleprecast.com/#sle.

4) Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 MANUFACTURERS

A. Appleton Electric:  www.appletonelec.com.

B. Steel City

C. Substitutions:  Reco, Inc. See Section 01 60 00 - Product Requirements.

2.03 OUTLET BOXES

A. Sheet Metal Outlet Boxes:  NEMA OS 1, galvanized steel.

1. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported;
include 1/2 inch male fixture studs where required.

2. Concrete Ceiling Boxes:  Concrete type.

B. Nonmetallic Outlet Boxes:  NEMA OS 2.

C. Cast Boxes:  NEMA FB 1, Type FD, aluminum.  Provide gasketed cover by box manufacturer. 
Provide threaded hubs.

D. Wall Plates for Finished Areas:  As specified in Section 26 2726.
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2.04 FLOOR BOXES

A. Floor Boxes:  NEMA OS 1, fully adjustable, _4 inches deep.

B. Material:  Cast metal.

C. Shape:  Rectangular.

D. Service Fittings:  As specified in Section 26 2726.

2.05 PULL AND JUNCTION BOXES

A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel.

B. Hinged Enclosures:  As specified in Section 26 2716.

C. Surface Mounted Cast Metal Box:  NEMA 250, Type 4; flat-flanged, surface mounted junction
box:

1. Material:  Galvanized cast iron; Cast Aluminum.

2. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws.

D. In-Ground Cast Metal Box:  NEMA 250, Type 6, outside flanged, recessed cover box for flush
mounting:

1. Material:  Galvanized cast iron; Cast Aluminum.

2. Cover:  Nonskid cover with neoprene gasket and stainless steel cover screws.

3. Cover Legend:  "ELECTRIC".

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.

B. Verify that mounting surfaces are ready to receive boxes.

C. Verify that conditions are satisfactory for installation prior to starting work.

D. Verify locations of floor boxes and outlets in offices and work areas prior to rough-in.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards where mounting
heights are not indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 08 31
00 as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.

3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 26 27 26.

b. Communications Systems Outlets:  Comply with Section 27 10 05.

4. Locate boxes so that wall plates do not span different building finishes.

E. Box Supports:

1. Secure and support boxes in accordance with NFPA 70 and Section 26 05 29 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure except for cast metal boxes (other
than boxes used for fixture support) supported by threaded conduit connections in
accordance with NFPA 70. Do not provide support from piping, ductwork, or other
systems.
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3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling
support system.

F. Install boxes plumb and level.

G. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so
that front edge of box or associated raised cover is not set back from finished surface
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile,
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the
edge of the box.

H. Install boxes as required to preserve insulation integrity.

I. Underground Boxes/Enclosures:

1. Install enclosure on gravel base, minimum 6 inches deep.

2. Flush-mount enclosures located in concrete or paved areas.

3. Mount enclosures located in landscaped areas with top at 1 inch above finished grade.

4. Install additional bracing inside enclosures in accordance with manufacturer's instructions
to minimize box sidewall deflections during backfilling. Backfill with cover bolted in place.

J. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

K. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

L. Close unused box openings.

M. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment
installed or designated for future use.

N. Provide grounding and bonding in accordance with Section 26 05 26.

O. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.

P. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling,
equipment connections, and as required by NFPA 70.

Q. Coordinate installation of outlet boxes for equipment connected under Section 26 2717.

R. Set wall mounted boxes at elevations to accommodate mounting heights indicated.

S. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.

1. Adjust box locations up to 10 feet if required to accommodate intended purpose.

T. Orient boxes to accommodate wiring devices oriented as specified in Section 26 2726.

U. Maintain headroom and present neat mechanical appearance.

V. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

W. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches from ceiling
access panel or from removable recessed luminaire.

X. Install boxes to preserve fire resistance rating of partitions and other elements, using materials
and methods specified in Section 07 8400.

Y. Coordinate mounting heights and locations of outlets mounted above counters, benches, and
backsplashes.

Z. Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.

AA. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.
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AB. Use flush mounting outlet box in finished areas.

AC. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only. 
Coordinate masonry cutting to achieve neat opening.

AD. Do not install flush mounting box back-to-back in walls; provide minimum 6 inches separation. 
Provide minimum 24 inches separation in acoustic rated walls.

AE. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for
surface finish thickness.

AF. Use stamped steel bridges to fasten flush mounting outlet box between studs.

AG. Install flush mounting box without damaging wall insulation or reducing its effectiveness.

AH. Use adjustable steel channel fasteners for hung ceiling outlet box.

AI. Do not fasten boxes to ceiling support wires.

AJ. Support boxes independently of conduit, except cast box that is connected to two rigid metal
conduits both supported within 12 inches of box.

AK. Use gang box where more than one device is mounted together.  Do not use sectional box.

AL. Use gang box with plaster ring for single device outlets.

AM. Use cast outlet box in exterior locations exposed to the weather and wet locations.

AN. Use cast floor boxes for installations in slab on grade; formed steel boxes are acceptable for
other installations.

AO. Set floor boxes level.

AP. Large Pull Boxes:  Use hinged enclosure in interior dry locations, surface-mounted cast metal
box in other locations.

3.03 ADJUSTING

A. Adjust floor boxes flush with finish flooring material.

B. Adjust flush-mounting outlets to make front flush with finished wall material.

C. Install knockout closures in unused box openings.

3.04 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.05 PROTECTION

A. Immediately after installation, protect boxes from entry of moisture and foreign material until
ready for installation of conductors.

END OF SECTION
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SECTION 26 05 53

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical identification requirements.

B. Identification nameplates and labels.

C. Wire and cable markers.

D. Voltage markers.

E. Underground warning tape.

F. Warning signs and labels.

G. Field-painted identification of conduit.

1.02 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011
(Reaffirmed 2017).

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011
(Reaffirmed 2017).

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:

1. Do not conceal items to be identified, in locations such as above suspended ceilings, until
identification products have been installed.

2. Do not install identification products until final surface finishes and painting are complete.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittals procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each
product.

C. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations,
materials, legends, and formats.

D. Product Data:  Provide catalog data for nameplates, labels, and markers.

E. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation and installation of product.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

1.06 FIELD CONDITIONS

A. Do not install adhesive products when ambient temperature is lower than recommended by
manufacturer.



Swift Community Center  Town of East Greenwich Expansion
October 24, 2024  East Greenwich Town Council

IDENTIFICATION FOR ELECTRICAL SYSTEMS
26 05 53 - 2

StudioJAED Architects & Engineers
Project No. 24065

1.07 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements for additional requirements.

PART 2  PRODUCTS

2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:

1. Use identification nameplate to identify each piece of electrical distribution and control
equipment and associated sections, compartments, and components.

2. Arc Flash Hazard Warning Labels:  Comply with Section 26 05 73.

3. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash hazards for
electrical equipment, such as switchboards, panelboards, industrial control panels, meter
socket enclosures, and motor control centers that are likely to require examination,
adjustment, servicing, or maintenance while energized.

B. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 05 19.

2. Use identification nameplate or identification label to identify color code for ungrounded
and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

C. Identification for Raceways:

1. Use voltage markers to identify highest voltage present for accessible conduits at
maximum intervals of 20 feet.

D. Identification for Boxes:

1. Use voltage markers to identify highest voltage present.

2. Use identification labels or handwritten text using indelible marker to identify circuits
enclosed.

a. For exposed boxes in public areas, use only identification labels.

E. Identification for Devices:

1. Identification for Communications Devices:  Comply with Section 27 10 05.

2. Wiring Device and Wallplate Finishes:  Comply with Section 26 27 26.

3. Use identification label or engraved wallplate to identify serving branch circuit for all
receptacles and light switches.

2.02 MANUFACTURERS

A. Brady Corporation:  www.bradycorp.com.

B. Seton Identification Products:  www.seton.com/aec.

C. HellermannTyton:  www.hellermanntyton.com.

D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.03 IDENTIFICATION NAMEPLATES AND LABELS

A. Identification Nameplates:

1. Manufacturers:

a. Brimar Industries, Inc:  www.brimar.com/#sle.

b. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.

c. Seton Identification Products:  www.seton.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Materials:

a. Indoor Clean, Dry Locations:  Use plastic nameplates.
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b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for
exterior use.

3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically
non-conductive phenolic with beveled edges; minimum thickness of 1/16 inch; engraved
text.

4. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched
text.

5. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or
laser-etched text.

6. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch
high; Four, located at corners for larger sizes.

B. Identification Labels:

1. Manufacturers:

a. Brady Corporation:  www.bradyid.com/#sle.

b. Brother International Corporation:  www.brother-usa.com/#sle.

c. Panduit Corp:  www.panduit.com/#sle.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and
abrasion resistant.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.

C. Format for Equipment Identification:

1. Minimum Size:  1 inch by 2.5 inches.

2. Legend:

a. System designation where applicable:

1) Emergency Power System:  Identify with text "EMERGENCY".

2) Fire Alarm System:  Identify with text "FIRE ALARM".

b. Equipment designation or other approved description.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:

a. System Designation:  1 inch.

b. Equipment Designation:  1/2 inch.

5. Color:

a. Normal Power System:  White text on black background.

D. Format for General Information and Operating Instructions:

1. Minimum Size:  1 inch by 2.5 inches.

2. Legend:  Include information or instructions indicated or as required for proper and safe
operation and maintenance.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:  1/4 inch.

5. Color:  Black text on white background unless otherwise indicated.

E. Format for Caution and Warning Messages:

1. Minimum Size:  2 inches by 4 inches.

2. Legend:  Include information or instructions indicated or as required for proper and safe
operation and maintenance.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:  1/2 inch.

5. Color:  Black text on yellow background unless otherwise indicated.

F. Format for Receptacle Identification:

1. Minimum Size:  3/8 inch by 1.5 inches.



Swift Community Center  Town of East Greenwich Expansion
October 24, 2024  East Greenwich Town Council

IDENTIFICATION FOR ELECTRICAL SYSTEMS
26 05 53 - 4

StudioJAED Architects & Engineers
Project No. 24065

2. Legend:  Power source and circuit number or other designation indicated.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:  3/16 inch.

5. Color:  Black text on clear background.

G. Format for Control Device Identification:

1. Minimum Size:  3/8 inch by 1.5 inches.

2. Legend:  Load controlled or other designation indicated.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:  3/16 inch.

5. Color:  Black text on clear background.

H. Format for Fire Alarm Device Identification:

1. Minimum Size:  3/8 inch by 1.5 inches.

2. Legend:  Designation indicated and device zone or address.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:  3/16 inch.

5. Color:  Red text on white background.

I. Nameplates:  Engraved three-layer laminated plastic, black letters on white background.

J. Locations:

1. Each electrical distribution and control equipment enclosure.

2. Communication cabinets.

3. Disconnect switches, and starters.

K. Letter Size:

1. Use 1/8 inch letters for identifying individual equipment and loads.

2. Use 1/4 inch letters for identifying grouped equipment and loads.

2.04 WIRE AND CABLE MARKERS

A. Manufacturers:

1. Brady Corporation:  www.bradyid.com/#sle.

2. HellermannTyton:  www.hellermanntyton.com/#sle.

3. Panduit Corp:  www.panduit.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around
self-adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split
sleeve type markers suitable for the conductor or cable to be identified.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable
ties.

D. Legend:  Power source and circuit number or other designation indicated.

E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.

F. Minimum Text Height:  1/8 inch.

G. Color:  Black text on white background unless otherwise indicated.

H. Description:  split sleeve type wire markers.

I. Locations:  Each conductor at panelboard gutters, pull boxes, outlet boxes, and junction boxes
each load connection.

J. Legend:

1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.

2. Control Circuits:  Control wire number indicated on shop drawings.
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2.05 VOLTAGE MARKERS

A. Manufacturers: Panduit Corp

1. Brady Corporation:  www.bradyid.com/#sle.

2. Brimar Industries, Inc:  www.brimar.com/#sle.

3. Seton Identification Products:  www.seton.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Markers for Conduits:  Use factory pre-printed self-adhesive vinyl, self-adhesive vinyl cloth, or
vinyl snap-around type markers.

C. Markers for Boxes and Equipment Enclosures:  Use factory pre-printed self-adhesive vinyl or
self-adhesive vinyl cloth type markers.

D. Minimum Size:

1. Markers for Equipment:  1 1/8 by 4 1/2 inches.

2. Markers for Conduits:  As recommended by manufacturer for conduit size to be identified.

3. Markers for Pull Boxes:  1 1/8 by 4 1/2 inches.

4. Markers for Junction Boxes:  1/2 by 2 1/4 inches.

E. Legend:

1. Markers for Voltage Identification:  Highest voltage present.

2. Markers for System Identification:

a. Emergency Power System:  Text "EMERGENCY".

b. Other Systems:  Type of service.

F. Color:  Black text on orange background unless otherwise indicated.

G. Location:  Furnish markers for each conduit longer than 6 feet.

H. Spacing:  20 feet on center.

I. Color:

1. 480 Volt System:  Brown.

2. 208 Volt System:  Yellow.

3. Fire Alarm System:  Red.

J. Legend:

1. 480 Volt System:  brown.

2. 208 Volt System:  yellow.

3. Fire Alarm System:  red.

2.06 UNDERGROUND WARNING TAPE

A. Manufacturers:

1. Brady Corporation:  www.bradyid.com/#sle.

2. Brimar Industries, Inc:  www.brimar.com/#sle.

3. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless otherwise
indicated.

C. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil.

D. Foil-backed Detectable Type Tape:  3 inches wide, with minimum thickness of 5 mil, unless
otherwise required for proper detection.

E. Legend:  Type of service, continuously repeated over full length of tape.

F. Color:

1. Tape for Buried Power Lines:  Black text on red background.

2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange
background.
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2.07 WARNING SIGNS AND LABELS

A. Manufacturers:

1. Brimar Industries, Inc:  www.brimar.com/#sle.

2. Clarion Safety Systems, LLC:  www.clarionsafety.com/#sle.

3. Insite Solutions, LLC:  www.stop-painting.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.

C. Warning Signs:

1. Materials:

a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive
vinyl signs.

b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.

3. Minimum Size:  7 by 10 inches unless otherwise indicated.

D. Warning Labels:

1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or
self-adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced
using materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

B. Degrease and clean surfaces to receive nameplates and labels.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install identification products to be plainly visible for examination, adjustment, servicing, and
maintenance. Unless otherwise indicated, locate products as follows:

1. Surface-Mounted Equipment:  Enclosure front.

2. Flush-Mounted Equipment:  Inside of equipment door.

3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear
access.

4. Elevated Equipment:  Legible from the floor or working platform.

5. Interior Components:  Legible from the point of access.

6. Conduits:  Legible from the floor.

7. Boxes:  Outside face of cover.

8. Conductors and Cables:  Legible from the point of access.

9. Devices:  Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.

D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to
interior surfaces using self-adhesive backing or epoxy cement.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or
wrinkles and edges properly sealed.

F. Install underground warning tape above buried lines with one tape per trench at 3 inches below
finished grade.
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G. Secure rigid signs using stainless steel screws.

H. Mark all handwritten text, where permitted, to be neat and legible.

3.03 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs
of improper adhesion.

END OF SECTION
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SECTION 26 05 73

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Short-circuit study.

B. Protective device coordination study.

C. Arc flash and shock risk assessment.

1. Includes arc flash hazard warning labels.

D. Short circuit study.

E. Coordination study and analysis.

1.02 REFERENCE STANDARDS

A. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011
(Reaffirmed 2017).

B. IEEE 141 - IEEE Recommended Practice for Electric Power Distribution for Industrial Plants;
1993 (Reaffirmed 1999).

C. IEEE 242 - IEEE Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems; 2001, with Errata (2003).

D. IEEE 399 - IEEE Recommended Practice for Industrial and Commercial Power Systems
Analysis; 1997.

E. IEEE 551 - IEEE Recommended Practice for Calculating Short-Circuit Currents in Industrial and
Commercial Power Systems; 2006.

F. IEEE 1584 - IEEE Guide for Performing Arc-Flash Hazard Calculations; 2018, with Errata
(2019).

G. NEMA MG 1 - Motors and Generators; 2021.

H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

J. NFPA 70E - Standard for Electrical Safety in the Workplace; 2024.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work to provide equipment and associated protective devices complying
with criteria for selection and adjustment, as determined by studies to be performed.

2. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

B. Sequencing:

1. Submit study reports prior to or concurrent with product submittals.

2. Do not order equipment until matching study reports and product submittals have both
been evaluated by Architect.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Study preparer's qualifications.

C. Field testing agency's qualifications.
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D. Study reports, stamped or sealed and signed by study preparer.

E. Site-specific arc flash hazard warning labels.

F. Study Report:  Submit protective device studies as specified, prior to submission of product data
submittals or ordering or fabrication of protective devices.

1. Include stamp or seal and signature of preparing engineer.

G. Field quality control reports.

1.05 POWER SYSTEM STUDIES

A. Scope of Studies:

1. Perform analysis of new electrical distribution system as indicated on drawings.

a. Include portions of electrical distribution system designated as "future."

2. Except where study descriptions below indicate exclusions, analyze system at each bus
from primary protective devices of utility source down to each piece of equipment involved,
including parts of system affecting calculations being performed (e.g. fault current
contribution from motors).

3. Include in analysis alternate sources and operating modes (including known future
configurations) to determine worst case conditions.

a. Known Operating Modes:

1) Utility as source.

2) Generator as source.

B. General Study Requirements:

1. Comply with NFPA 70.

2. Perform studies utilizing computer software complying with specified requirements; manual
calculations are not permitted.

C. Data Collection:

1. Compile information on project-specific characteristics of actual installed equipment,
protective devices, feeders, etc. as necessary to develop single-line diagram of electrical
distribution system and associated input data for use in system modeling.

a. Utility Source Data:  Include primary voltage, maximum and minimum three-phase
and line-to-ground fault currents, impedance, X/R ratio, and primary protective device
information.

1) Obtain up-to-date information from Utility Company.

b. Generators:  Include manufacturer/model, kW and voltage ratings, and impedance.

c. Motors:  Include manufacturer/model, type (e.g. induction, synchronous), horsepower
rating, voltage rating, full load amps, and locked rotor current or NEMA MG 1 code
letter designation.

d. Transformers:  Include primary and secondary voltage ratings, kVA rating, winding
configuration, percent impedance, and X/R ratio.

e. Protective Devices:

1) Circuit Breakers:  Include manufacturer/model, type (e.g. thermal magnetic,
electronic trip), frame size, trip rating, voltage rating, interrupting rating, available
field-adjustable trip response settings, and features (e.g. zone selective
interlocking).

2) Fuses:  Include manufacturer/model, type/class (e.g. Class J), size/rating, and
speed (e.g. time delay, fast acting).

f. Protective Relays:  Include manufacturer/model, type, settings, current/potential
transformer ratio, and associated protective device.

g. Conductors:  Include feeder size, material (e.g. copper, aluminum), insulation type,
voltage rating, number per phase, raceway type, and actual length.



Town of East Greenwich  Swift Community Center Expansion
  November 6, 2024

StudioJAED Architects & Engineers
Project No. 24065

OVERCURRENT PROTECTIVE DEVICE COORDINATION
STUDY

26 05 73 - 3

D. Short-Circuit Study:

1. Comply with IEEE 551 and applicable portions of IEEE 141, IEEE 242, and IEEE 399.

2. For purposes of determining equipment short circuit current ratings, consider conditions
that may result in maximum available fault current, including but not limited to:

a. Maximum utility fault currents.

b. Maximum motor contribution.

c. Known operating modes (e.g. utility as source, generator as source, utility/generator in
parallel, bus tie breaker open/close positions).

3. For each bus location, calculate the maximum available three-phase bolted symmetrical
and asymmetrical fault currents. For grounded systems, also calculate the maximum
available line-to-ground bolted fault currents.

E. Protective Device Coordination Study:

1. Comply with applicable portions of IEEE 242 and IEEE 399.

2. Analyze alternate scenarios considering known operating modes (e.g. utility as source,
generator as source, utility/generator in parallel, bus tie breaker open/close positions).

3. Analyze protective devices and associated settings for suitable margins between
time-current curves to provide adequate protection for equipment and conductors while
achieving full selective coordination.

F. Arc Flash and Shock Risk Assessment:

1. Comply with NFPA 70E.

2. Perform incident energy and arc flash boundary calculations in accordance with IEEE 1584
(as referenced in NFPA 70E Annex D), where applicable.

3. Analyze alternate scenarios considering conditions that may result in maximum incident
energy, including but not limited to:

a. Maximum and minimum utility fault currents.

b. Maximum and minimum motor contribution.

c. Known operating modes (e.g. utility as source, generator as source, utility/generator in
parallel, bus tie breaker open/close positions).

G. Study Reports:

1. General Requirements:

a. Identify date of study and study preparer.

b. Identify study methodology and software product(s) used.

c. Identify scope of studies, assumptions made, implications of possible alternate
scenarios, and any exclusions from studies.

d. Identify base used for per unit values.

e. Include single-line diagram and associated input data used for studies; identify buses
on single-line diagram as referenced in reports, and indicate bus voltage.

f. Include conclusions and recommendations.

2. Short-Circuit Study:

a. For each scenario, identify at each bus location:

1) Calculated maximum available symmetrical and asymmetrical fault currents
(both three-phase and line-to-ground where applicable).

2) Fault point X/R ratio.

3) Associated equipment short circuit current ratings.

b. Identify locations where the available fault current exceeds the equipment short circuit
current rating, along with recommendations.

3. Protective Device Coordination Study:

a. For each scenario, include time-current coordination curves plotted on log-log scale
graphs.

b. For each graph include (where applicable):
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1) Partial single-line diagram identifying the portion of the system illustrated.

2) Protective Devices:  Time-current curves with applicable tolerance bands for
each protective device in series back to the source, plotted up to the maximum
available fault current at the associated bus.

3) Conductors:  Damage curves.

4) Transformers:  Inrush points and damage curves.

5) Generators:  Full load current, overload curves, decrement curves, and short
circuit withstand points.

6) Motors:  Full load current, starting curves, and damage curves.

7) Capacitors:  Full load current and damage curves.

c. For each protective device, identify fixed and adjustable characteristics with available
ranges and recommended settings.

1) Circuit Breakers:  Include long time pickup and delay, short time pickup and
delay, and instantaneous pickup.

2) Include ground fault pickup and delay.

3) Include fuse ratings.

4) Protective Relays:  Include current/potential transformer ratios, tap, time dial,
and instantaneous pickup.

d. Identify cases where either full selective coordination or adequate protection is not
achieved, along with recommendations.

4. Arc Flash and Shock Risk Assessment:

a. For the worst case for each scenario, identify at each bus location:

1) Calculated incident energy and associated working distance.

2) Calculated arc flash boundary.

3) Bolted fault current.

4) Arcing fault current.

5) Clearing time.

6) Arc gap distance.

b. For purposes of producing arc flash hazard warning labels, summarize the maximum
incident energy and associated data reflecting the worst case condition of all
scenarios at each bus location.

1.06 PROTECTIVE DEVICE STUDY

A. Analyze the specific electrical and utilization equipment (according to NEC definition), the actual
protective devices to be used, and the actual feeder lengths to be installed.

1. Study Methodology:  Comply with requirements and recommendations of NFPA 70, IEEE
399, and IEEE 242.

2. Report:  State the methodology and rationale employed in making each type of calculation;
identify computer software package(s) used.

B. One-Line Diagrams:  Prepare schematic drawing of electrical distribution system, with all
electrical equipment and wiring to be protected by the protective devices; identify nodes on the
diagrams for reference on report that includes:

1. Calculated fault impedance, X/R ratios, utility contribution, and short circuit values
(asymmetric and symmetric) at the main switchboard bus and all downstream devices
containing protective devices.

2. Breaker and fuse ratings.

3. Transformer kVA and voltage ratings, percent impedance, X/R ratios, and wiring
connections.

4. Identification of each bus, with voltage.

5. Conduit materials, feeder sizes, actual lengths, and X/R ratios.
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C. Short Circuit Study:  Calculate the fault impedance to determine available 3-phase short circuit
and ground fault currents at each bus and piece of equipment during normal conditions,
alternate operations, emergency power conditions, and other operations that could result in
maximum fault conditions.

1. Show fault currents available at key points in the system down to a fault current of 7,000 A
at 480 V and 208 V.

2. Include motor contributions in determining the momentary and interrupting ratings of the
protective devices.

3. Report:  Include all pertinent data used in calculations and for each device include:

a. Device identification.

b. Protective device.

c. Device rating.

d. Calculated short circuit current, asymmetrical and symmetrical, and ground fault
current.

D. Coordination Study:  Perform an organized time-current analysis of each protective device in
series from the individual device back to the primary source, under normal conditions, alternate
operations, and emergency power conditions.

1. Graphically illustrate that adequate time separation exists between series devices,
including upstream primary device.

2. Plot the specific time-current characteristics of each protective device on log-log paper.

3. Organize plots so that all upstream devices are clearly depicted on one sheet.

4. Also show the following on curve plot sheets:

a. Device identification.

b. Voltage and current transformer ratios for curves.

c. 3-phase and 1-phase ANSI damage curves for each transformer.

d. No-damage, melting, and clearing curves for fuses.

e. Cable damage curves.

f. Transformer inrush points.

g. Maximum short circuit cutoff point.

h. Simple one-line diagram for the portion of the system that each curve plot illustrates.

i. Software report for each curve plot, labeled for identification.

E. Analysis:  Determine ratings and settings of protective devices to minimize damage caused by a
fault and so that the protective device closest to the fault will open first.

1. Required Ratings and Settings:  Derive required ratings and settings of protective devices
in consideration of upstream protective device settings and optimize system to ensure
selective coordination.

2. Identify any equipment that is underrated as specified.

3. Identify specified protective devices that will not achieve required protection or coordination
and cannot be field adjusted to do so, and for which adequate devices would involve a
change to the contract sum.

4. In all cases where adequate protection or coordination cannot be achieved at no extra cost
to Owner, provide a discussion of alternatives and logical compromises for best achievable
coordination.

F. Protective Device Rating and Setting Chart:  Summarize in tabular format the required
characteristics for each protective device based on the analysis; include:

1. Device identification.

2. Relay CT ratios, tap, time dial, and instantaneous pickup.

3. Circuit breaker sensor rating, long-time, short-time, and instantaneous settings, and time
bands.

4. Fuse rating and type.
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5. Ground fault pickup and time delay.

6. Input level and expected response time at two test points that are compatible with
commonly available test equipment and the ratings of the protective device.

7. Highlight all devices that as furnished by Contractor will not achieve required protection.

1.07 QUALITY ASSURANCE

A. Computer Software for Study Preparation:  Use the latest edition of commercially available
software utilizing specified methodologies.

B. Contractor Responsibility:  Provide all project-related data needed by study preparer, including
equipment, wire sizes, insulation types, conduit types, and actual circuit lengths.

C. Owner's Responsibility:  Provide data on relevant Owner power distribution equipment.

PART 2  PRODUCTS

2.01 ARC FLASH HAZARD WARNING LABELS

A. Provide warning labels complying with ANSI Z535.4 to identify arc flash hazards for each work
location analyzed by the arc flash and shock risk assessment.

1. Materials:  Comply with Section 26 05 53.

2. Legend:  Provide custom legend in accordance with NFPA 70E based on
equipment-specific data as determined by arc flash and shock risk assessment.

a. Include the following information:

1) Arc flash boundary.

2) Available incident energy and corresponding working distance.

3) Site-specific PPE (personnel protective equipment) requirements.

4) Nominal system voltage.

5) Limited approach boundary.

6) Restricted approach boundary.

7) Equipment identification.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install arc flash warning labels in accordance with Section 26 05 53.

3.02 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Adjust equipment and protective devices for compliance with studies and recommended
settings.

D. Notify Architect of any conflicts with or deviations from studies. Obtain direction before
proceeding.

E. Submit detailed reports indicating inspection and testing results, and final adjusted settings.

3.03 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

END OF SECTION
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SECTION 26 09 23

LIGHTING CONTROL DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Occupancy sensors.

B. Outdoor photo controls.

1.02 REFERENCE STANDARDS

A. ANSI C136.10 - American National Standard for Roadway and Area Lighting Equipment -
Locking-Type Photocontrol Devices and Mating Receptacles - Physical and Electrical
Interchangeability and Testing; 2023.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

F. UL 773A - Nonindustrial Photoelectric Switches for Lighting Control; Current Edition, Including
All Revisions.

G. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of lighting control devices with millwork, furniture, equipment,
etc. installed under other sections or by others.

2. Coordinate the placement of wall switch occupancy sensors with actual installed door
swings.

3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or
other potential obstructions to motion detection coverage installed under other sections or
by others.

4. Coordinate the placement of photo sensors for daylighting controls with windows, skylights,
and luminaires to achieve optimum operation.  Coordinate placement with ductwork,
piping, equipment, or other potential obstructions to light level measurement installed
under other sections or by others.

5. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

B. Sequencing:

1. Do not install lighting control devices until final surface finishes and painting are complete.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors,
service condition requirements, and installed features.

C. Shop Drawings:

1. Occupancy Sensors:  Provide lighting plan indicating location, model number, and
orientation of each occupancy sensor and associated system component.

2. Daylighting Controls:  Provide lighting plan indicating location, model number, and
orientation of each photo sensor and associated system component.

D. Field Quality Control Reports.
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E. Manufacturer's Installation Instructions:  Include application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data:  Include detailed information on device programming and
setup.

G. Project Record Documents:  Record actual installed locations and settings for lighting control
devices.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND PROTECTION

A. Store products in a clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation.

1.07 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide five year manufacturer warranty for all occupancy sensors.

PART 2  PRODUCTS

2.01 ALL LIGHTING CONTROL DEVICES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors,
hardware, components, accessories, etc. as required for a complete operating system.

C. Products for Switching of Electronic Fluorescent Ballasts:  Tested and rated to be suitable for
peak inrush currents specified in NEMA 410.

2.02 OCCUPANCY SENSORS

A. Manufacturers:

1. Hubbell Building Automation, Inc:  www.hubbellautomation.com

2. Lutron Electronics Company, Inc:  www.lutron.com/#sle.

3. Sensor Switch Inc:  www.sensorswitch.com/#sle.

4. WattStopper:  www.wattstopper.com/#sle.

5. Substitutions:  See Section 01 60 00 - Product Requirements.

6. Source Limitations:  Furnish products produced by a single manufacturer and obtained
from a single supplier.

B. All Occupancy Sensors:

1. Description:  Factory-assembled commercial specification grade devices for indoor use
capable of sensing both major motion, such as walking, and minor motion, such as small
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desktop level movements, according to published coverage areas, for automatic control of
load indicated.

2. Sensor Technology:

a. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors:  Designed to
detect occupancy using a combination of both passive infrared and ultrasonic
technologies.

3. Provide LED to visually indicate motion detection with separate color LEDs for each sensor
type in dual technology units.

4. Operation:  Unless otherwise indicated, occupancy sensor to turn load on when occupant
presence is detected and to turn load off when no occupant presence is detected during an
adjustable turn-off delay time interval.

5. Dual Technology Occupancy Sensors:  Field configurable turn-on and hold-on activation
with settings for activation by either or both sensing technologies.

6. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.

7. Sensitivity:  Field adjustable.

8. Adaptive Technology:  Field selectable; capable of self-adjusting sensitivity and time delay
according to conditions.

9. Compatibility (Non-Dimming Sensors):  Suitable for controlling incandescent lighting,
low-voltage lighting with electronic and magnetic transformers, fluorescent lighting with
electronic and magnetic ballasts, and fractional motor loads, with no minimum load
requirements.

10. Load Rating for Line Voltage Occupancy Sensors:  As required to control the load
indicated on drawings.

C. Wall Switch Occupancy Sensors:

1. All Wall Switch Occupancy Sensors:

a. Description:  Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
manual control capability, and no leakage current to load in off mode.

b. Operation:  Field selectable to operate either as occupancy sensor (automatic on/off)
or as vacancy sensor (manual-on/automatic off).

c. Manual-Off Override Control:  When used to turn off load while in automatic-on mode,
unit to revert back to automatic mode after no occupant presence is detected during
the delayed-off time interval.

2. Passive Infrared/Ultrasonic Dual Technology Wall Switch Occupancy Sensors:  Capable of
detecting motion within an area of 900 square feet.

a. Products:

1) Hubbell  Building Automation.

2) Watt Stopper.

3) Sensor switch.

4) Substitutions:  See Section 01 60 00 - Product Requirements.

D. Wall Dimmer Occupancy Sensors:

1. General Requirements:

a. Description:  Occupancy sensors designed for installation in standard wall box at
standard wall switch mounting height with a field of view of 180 degrees, integrated
dimming control capability , and no leakage current to load in off mode.

b. Manual-Off Override Control Capability:  When used to turn off load while in
automatic-on mode, unit to revert back to automatic mode after no occupant presence
is detected during the delayed-off time interval.

c. Dimmer:  Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset
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memory, air gap switch accessible without removing wall plate, and listed as
complying with UL 1472; type and rating suitable for load controlled.

d. Provide field adjustable dimming preset for occupied state.

E. Ceiling Mounted Occupancy Sensors:

1. All Ceiling Mounted Occupancy Sensors:

a. Description:  Low profile occupancy sensors designed for ceiling installation.

b. Unless otherwise indicated or required to control the load indicated on drawings,
provide low voltage units, for use with separate compatible accessory power packs.

c. Provide field selectable setting for disabling LED motion detector visual indicator.

d. Occupancy sensor to be field selectable as either manual-on/automatic-off or
automatic on/off.

e. Finish:  White unless otherwise indicated.

2. Passive Infrared/Ultrasonic Dual Technology Ceiling Mounted Occupancy Sensors:

a. Standard Range Sensors:  Capable of detecting motion within an area of 2000 sqft at
a mounting height of 9 feet, with a field of view of 360 degrees.

1) Products:

(a) Hubbell Building Automation.

(b) Sensor Switch.

(c) Watt Stopper.

(d) Substitutions:  See Section 01 60 00 - Product Requirements.

F. Power Packs for Low Voltage Occupancy Sensors:

1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay
compatible with specified low voltage occupancy sensors for switching of line voltage
loads.

2. Provide quantity and configuration of power and slave packs with all associated wiring and
accessories as required to control the load indicated on drawings.

3. Input Supply Voltage:  Dual rated for 120/277 V ac.

4. Load Rating:

a. Incandescent Load:  Not less than 15 A.

b. Fluorescent Load:  Not less than 20 A.

c. Motor Load:  Not less than 1 HP.

2.03 OUTDOOR PHOTO CONTROLS

A. Manufacturers:

1. Intermatic, Inc:  www.intermatic.com/#sle.

2. Paragon, a brand of Invensys Controls:  www.invensyscontrols.com.

3. Tork, a division of NSI Industries LLC:  www.tork.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Stem-Mounted Outdoor Photo Controls:

1. Description:  Direct-wired photo control unit with threaded conduit mounting stem and
field-adjustable swivel base, listed and labeled as complying with UL 773A.

2. Housing:  Weatherproof, impact resistant polycarbonate.

3. Photo Sensor:  Cadmium sulfide.

4. Provide external sliding shield for field adjustment of light level activation.

5. Light Level Activation:  1 to 5 footcandles turn-on and 3 to 1 turn-off to turn-on ratio with
delayed turn-off.

6. Voltage:  As required to control the load indicated on the drawings.

7. Failure Mode:  Fails to the on position.

8. Load Rating:  As required to control the load indicated on the drawings.

9. Provide accessory wall-mounting bracket where indicated or as required to complete
installation.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that openings for outlet boxes are neatly cut and will be completely covered by devices or
wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
lighting control devices.

F. Verify that the service voltage and ratings of lighting control devices are appropriate for the
service voltage and load requirements at the location to be installed.

G. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 26 05 37 as required for installation
of lighting control devices provided under this section.

1. Mounting Heights:  Unless otherwise indicated, as follows:

a. Wall Switch Occupancy Sensors:  48 inches above finished floor.

b. In-Wall Time Switches:  48 inches above finished floor.

c. In-Wall Interval Timers:  48 inches above finished floor.

2. Orient outlet boxes for vertical installation of lighting control devices unless otherwise
indicated.

3. Locate wall switch occupancy sensors on strike side of door with edge of wall plate 3
inches from edge of door frame. Where locations are indicated otherwise, notify Architect
to obtain direction prior to proceeding with work.

C. Install lighting control devices in accordance with manufacturer's instructions.

D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to
branch circuit equipment grounding conductor and to outlet box with bonding jumper.

E. Install lighting control devices plumb and level, and held securely in place.

F. Where required and not furnished with lighting control device, provide wall plate in accordance
with Section 26 27 26.

G. Provide required supports in accordance with Section 26 05 29.

H. Where applicable, install lighting control devices and associated wall plates to fit completely
flush to mounting surface with no gaps and rough opening completely covered without strain on
wall plate. Repair or reinstall improperly installed outlet boxes or improperly sized rough
openings. Do not use oversized wall plates in lieu of meeting this requirement.

I. Identify lighting control devices in accordance with Section 26 05 53.

J. Occupancy Sensor Locations:
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1. Location Adjustments:  Do not make adjustments to locations without obtaining approval
from the Architect.

2. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a
minimum of 4 feet from air supply ducts or other sources of heavy air flow and as per
manufacturer's recommendations, in order to minimize false triggers.

K. Outdoor Photo Control Locations:

1. Where possible, locate outdoor photo controls with photo sensor facing north. If north
facing photo sensor is not possible, install with photo sensor facing east, west, or down.

2. Locate outdoor photo controls so that photo sensors do not face artificial light sources,
including light sources controlled by the photo control itself.

L. Install outdoor photo controls so that connections are weatherproof. Do not install photo controls
with conduit stem facing up in order to prevent infiltration of water into the photo control.

M. Unless otherwise indicated, install power packs for lighting control devices above accessible
ceiling or above access panel in inaccessible ceiling near the sensor location.

N. Unless otherwise indicated, install switches on load side of power packs so that switch does not
turn off power pack.

O. Where indicated or required, provide cabinet or enclosure in accordance with Section 26 05 37
for mounting of lighting control device system components.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect each lighting control device for damage and defects.

C. Test occupancy sensors to verify proper operation, including time delays and ambient light
thresholds where applicable. Verify optimal coverage for entire room or area. Record test
results in written report to be included with submittals.

D. Test outdoor photo controls to verify proper operation, including time delays where applicable.

E. Correct wiring deficiencies and replace damaged or defective lighting control devices.

3.05 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy
savings, and to achieve desired function as indicated or as directed by Architect.

C. Where indicated or as directed by Architect, install factory masking material or adjust integral
blinders on passive infrared (PIR) and dual technology occupancy sensor lenses to block
undesired motion detection.

D. Adjust external sliding shields on outdoor photo controls under optimum lighting conditions to
achieve desired turn-on and turn-off activation as indicated or as directed by Architect.

3.06 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration and Training:  Manufacturer's representative to demonstrate proper operation of
lighting control devices to Owner and Architect, and correct deficiencies or make adjustments
as directed.

END OF SECTION
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SECTION 26 24 16

PANELBOARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Power distribution panelboards.

B. Overcurrent protective devices for panelboards.

1.02 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; 2013e, with
Amendment (2017).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NECA 407 - Standard for Installing and Maintaining Panelboards; 2015.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

E. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

F. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

G. NEMA PB 1 - Panelboards; 2011.

H. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of
Panelboards Rated 600 Volts or Less; 2013.

I. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

K. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

L. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

M. UL 67 - Panelboards; Current Edition, Including All Revisions.

N. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

O. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker
Enclosures; Current Edition, Including All Revisions.

P. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

Q. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

R. UL 1053 - Ground-Fault Sensing and Relaying Equipment; Current Edition, Including All
Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.
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4. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for
panelboards, enclosures, overcurrent protective devices, and other installed components and
accessories.

1. Include characteristic trip curves for each type and rating of overcurrent protective device
upon request.

C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,
overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.

1. Include wiring diagrams showing all factory and field connections.

2. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Project Record Documents:  Record actual installed locations of panelboards and actual
installed circuiting arrangements.

F. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

G. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Panelboard Keys:  Two of each different key.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions
and NECA 407.

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.07 FIELD CONDITIONS

A. Maintain ambient temperature within the following limits during and after installation of
panelboards:

1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
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1.08 MAINTENANCE MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.

B. Furnish two of each panelboard key.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Eaton Corporation; Cutler-Hammer Products:  www.eaton.com/#sle.

B. General Electric Company:  www.geindustrial.com/#sle.

C. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

D. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Source Limitations:  Furnish panelboards and associated components produced by the same
manufacturer as the other electrical distribution equipment used for this project and obtained
from a single supplier.

2.02 ALL PANELBOARDS

A. Provide products listed and labeled by Underwriters Laboratories Inc. as suitable for the
purpose  indicated.

B. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:

1. Altitude:  Less than 6,600 feet.

2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.

C. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating not less than the available fault
current at the installed location as indicated on the drawings.

2. Listed series ratings are acceptable, except where not permitted by motor contribution
according to NFPA 70.

3. Label equipment utilizing series ratings as required by NFPA 70.

D. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service
equipment according to UL 869A.

E. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation.

F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.

G. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for each
feeder or branch circuit requiring a neutral connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for
each feeder and branch circuit equipment grounding conductor.

3. Provide separate isolated/insulated ground bus where indicated or where isolated
grounding conductors are provided.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.

I. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

a. Indoor Clean, Dry Locations:  Type 1.

2. Boxes:  Galvanized steel unless otherwise indicated.

a. Provide wiring gutters sized to accommodate the conductors to be installed.

3. Fronts:
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a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.

b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough
opening.

c. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless otherwise
indicated.

d. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and
wiring gutters, and separate lockable continous  hinged door with concealed hinges
for access to overcurrent protective device handles without exposing live parts.

4. Lockable Doors:  All locks keyed alike unless otherwise indicated.

5. Metal frame for type written directory

J. Future Provisions:  Prepare all unused spaces for future installation of devices including
bussing, connectors, mounting hardware and all other required provisions.

K. Panelboard Contactors:  Where panelboard contactors are indicated, provide electrically
operated, mechanically held magnetic contactor complying with NEMA ICS 2.

1. Ampere Rating:  Not less than ampere rating of panelboard bus.

2. Short Circuit Current Rating:  Not less than the panelboard short circuit current rating.

3. Coil Voltage:  As required for connection to control system indicated.

L. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and
labeled as complying with UL 1053.

1. Where electronic circuit breakers equipped with integral ground fault protection are used,
provide separate neutral current sensor where applicable.

M. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to
achieve selective coordination.

2.03 POWER DISTRIBUTION PANELBOARDS

A. Description:  Panelboards complying with NEMA PB 1, power and feeder distribution type,
circuit breaker type, and listed and labeled as complying with UL 67; ratings, configurations and
features as indicated on the drawings.

B. Products:

1. SQ D .

2. General Electric.

3. Eaton Cutler Hammer.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

C. Conductor Terminations:

1. Main and Neutral Lug Material:  Copper, suitable for terminating copper conductors only.

2. Main and Neutral Lug Type:  Mechanical.

D. Bussing:

1. Phase and Neutral Bus Material:  Copper.

2. Ground Bus Material:  Copper.

E. Circuit Breakers:

1. Provide bolt-on type or plug-in type secured with locking mechanical restraints.

2. Provide thermal magnetic circuit breakers unless otherwise indicated.

3. Provide electronic trip circuit breakers where indicated.

F. Enclosures:

1. Provide surface-mounted enclosures unless otherwise shown or indicated.

2. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and wiring
gutters, and separate lockable continous  hinged door with concealed hinges for access to
overcurrent protective device handles without exposing live parts.

3. Provide metal circuit directory holder mounted on inside of door.
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G. Manufacturers:

1. SQ.D or Equal.

2. Substitutions:  See Section 01 60 00 - Product Requirements.

H. Description:  NEMA PB 1, circuit breaker type.

I. Service Conditions:

1. Altitude:  1000 feet.

2. Temperature:  55 degrees F.

J. Panelboard Bus:  Copper, ratings as indicated.  Provide copper ground bus in each panelboard.

K. Minimum integrated short circuit rating:  As indicated.

1. 240 Volt Panelboards:  14,000 amperes rms symmetrical (minimum).

2. 480 Volt Panelboards:  21,000 amperes rms symmetrical (minimum).

L. Molded Case Circuit Breakers:  With integral thermal and instantaneous magnetic trip in each
pole; UL listed. For air conditioning equipment branch circuits provide circuit breakers UL listed
as Type HACR.

M. Molded Case Circuit Breakers with Current Limiters:  With replaceable current limiting elements,
in addition to integral thermal and instantaneous magnetic trip in each pole; UL listed.

N. Circuit Breaker Accessories:  Trip units and auxiliary switches as indicated.

O. Enclosure:  NEMA PB 1, Type 1, 5 34" deep, 20" wide, cabinet box.  With continued hinge and
lock.

2.04 OVERCURRENT PROTECTIVE DEVICES

A. Molded Case Circuit Breakers:

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the short
circuit current rating indicated, but not less than:

1) 14000 rms symmetrical amperes at 240 VAC or 208 VAC.

2) 21000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than
the short circuit current rating indicated.

c. Series Rated Systems:  Provide circuit breakers listed in combination with upstream
devices to provide interrupting rating not less than the short circuit current rating
indicated.

3. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.

b. Lug Material:  Copper, suitable for terminating copper conductors only.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping
element for overload protection and magnetic instantaneous tripping element for short
circuit protection.

a. Provide field-adjustable magnetic instantaneous trip setting for circuit breaker frame
sizes larger than 225 amperes.

b. Provide interchangeable trip units where indicated.

5. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, true rms
sensing trip units.

a. Provide the following field-adjustable trip response settings:

1) Long time pickup, adjustable by replacing interchangeable trip unit or by setting
dial.
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2) Long time delay.

3) Short time pickup and delay.

4) Instantaneous pickup.

5) Ground fault pickup and delay where ground fault protection is indicated.

6. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.

7. Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with UL
943, class A for protection of personnel.

8. Provide listed switching duty rated circuit breakers with SWD marking for all branch circuits
serving fluorescent lighting.

9. Provide listed high intensity discharge lighting rated circuit breakers with HID marking for
all branch circuits serving HID lighting.

10. Do not use tandem circuit breakers.

11. Do not use handle ties in lieu of multi-pole circuit breakers.

2.05 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that the ratings and configurations of the panelboards and associated components are
consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive panelboards.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install panelboards securely, in a neat and workmanlike manner in accordance with NECA 1
(general workmanship), NECA 407 (panelboards), and NEMA PB 1.1.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required supports in accordance with Section 26 05 29.

E. Install panelboards plumb.

F. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and
rough opening completely covered.

G. Mount panelboards such that the highest position of any operating handle for circuit breakers or
switches does not exceed 79 inches above the floor or working platform.

H. Mount floor-mounted power distribution panelboards on properly sized 4 inch high concrete pad
constructed in accordance with Section 03 30 00.

I. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard
stubbed into accessible space above ceiling and below floor.

J. Provide grounding and bonding in accordance with Section 26 05 26.

1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on isolated/insulated ground bus.

2. Terminate branch circuit isolated grounding conductors on isolated/insulated ground bus
only. Do not terminate on solidly bonded equipment ground bus.
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K. Install all field-installed branch devices, components, and accessories.

L. Set field-adjustable circuit breaker tripping function settings as determined by overcurrent
protective device coordination study performed according to Section 26 05 73.

M. Set field-adjustable ground fault protection pickup and time delay settings as indicated.

N. Install panelboards in accordance with NEMA PB 1.1 and NECA 1.

O. Install panelboards plumb.  Install recessed panelboards flush with wall finishes, where installed
surface mounted secure or anchor panelboard to brick or cinder block wall.

P. Height:  6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no more
than 4 inches above floor.

Q. Provide filler plates to cover unused spaces in panelboards.

R. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing
essential loads where indicated. Also provide for the following:

1. Emergency and night lighting circuits.

2. Fire detection and alarm circuits.

3. Communications equipment circuits.

4. Intrusion detection and access control system circuits.

5. Video surveillance system circuits.

S. Identify panelboards in accordance with Section 26 05 53.

T. Provide computer-generated circuit directory for each lighting and appliance panelboard and
each power distribution panelboard provided with a door, clearly and specifically indicating the
loads served. Identify spares and spaces.

U. Provide identification nameplate for each panelboard in accordance with Section 26 0553.

V. Provide arc flash warning labels in accordance with NFPA 70.

W. Provide spare conduits out of each recessed panelboard to an accessible location above
ceiling.  Identify each as SPARE.

1. Minimum spare conduits:  5 empty 1 inch.

X. Ground and bond panelboard enclosure according to Section 26 0526.

3.03 FIELD QUALITY CONTROL

A. Perform inspection, testing, and adjusting in accordance with Section 01 40 00.

B. Perform field inspection and testing in accordance with Section 01 4000.

C. Inspect and test in accordance with NETA STD ATS, except Section 4.

D. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as
required by NFPA 70.

E. Test GFCI circuit breakers to verify proper operation.

F. Test shunt trips to verify proper operation.

G. Procure services of a qualified manufacturer's representative to observe installation and assist
in inspection, testing, and adjusting. Include manufacturer's reports with field quality control
submittals.

H. Correct deficiencies and replace damaged or defective panelboards or associated components.

I. Perform inspections and tests listed in NETA STD ATS, Section 7.5 for switches, Section 7.6 for
circuit breakers.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.
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B. Adjust alignment of panelboard fronts.

C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between each
measured steady state phase load does not exceed 20 percent and adjust circuit directories
accordingly.  Maintain proper phasing for multi-wire branch circuits.

3.05 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 27 17

EQUIPMENT WIRING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Electrical connections to equipment.

1.02 REFERENCE STANDARDS

A. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).

B. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

2. Determine connection locations and requirements.

B. Sequencing:

1. Install rough-in of electrical connections before installation of equipment is required.

2. Make electrical connections before required start-up of equipment.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide wiring device manufacturer’s catalog information showing dimensions,
configurations, and construction.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.06 COORDINATION

A. Obtain and review shop drawings, product data, manufacturer's wiring diagrams, and
manufacturer's instructions for equipment furnished under other sections.

B. Determine connection locations and requirements.

C. Sequence rough-in of electrical connections to coordinate with installation of equipment.

D. Sequence electrical connections to coordinate with start-up of equipment.

PART 2  PRODUCTS

2.01 MATERIALS

A. Cords and Caps:  NEMA WD 6; match receptacle configuration at outlet provided for
equipment.

1. Colors:  Conform to NEMA WD 1.

2. Cord Construction:  NFPA 70, Type SO, multiconductor flexible cord with identified
equipment grounding conductor, suitable for use in damp locations.
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3. Size:  Suitable for connected load of equipment, length of cord, and rating of branch circuit
overcurrent protection.

4. Product: 

5. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Disconnect Switches:  As specified in Section  and in individual equipment sections.

C. Wiring Devices:  As specified in Section 26 27 26.

D. Flexible Conduit:  As specified in Section 26 05 34.

E. Wire and Cable:  As specified in Section 26 05 19.

F. Boxes:  As specified in Section 26 05 37.

2.02 EQUIPMENT CONNECTIONS

A. As required by equipment manufacturer:

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that equipment is ready for electrical connection, wiring, and energization.

3.02 ELECTRICAL CONNECTIONS

A. Make electrical connections in accordance with equipment manufacturer's instructions.

B. Make conduit connections to equipment using flexible conduit.  Use liquidtight flexible conduit
with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. Provide receptacle outlet to accommodate connection with attachment plug.

E. Provide cord and cap where field-supplied attachment plug is required.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

I. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

J. Coolers and Freezers:  Cut and seal conduit openings in freezer and cooler walls, floor, and
ceilings.

END OF SECTION
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SECTION 26 27 26

WIRING DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall switches.

B. Wall dimmers.

C. Receptacles.

D. Wall plates.

E. Floor box service fittings.

1.02 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for; 2014h, with Amendments
(2017).

B. FS W-S-896 - Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification);
2014g, with Amendment (2017).

C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

D. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2016.

E. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (Reaffirmed 2020).

F. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2021.

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.

I. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.

J. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All
Revisions.

K. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

L. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of
actual equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door
swings.

4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to
provide suitable surface for installation of wiring devices.

5. Coordinate the core drilling of holes for poke-through assemblies with the work covered
under other sections.

6. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

B. Sequencing:

1. Do not install wiring devices until final surface finishes and painting are complete.
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1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Operation and Maintenance Data:

1. GFCI Receptacles:  Include information on status indicators.

E. Project Record Documents:  Record actual installed locations of wiring devices.

F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Wall Plates:  One of each style, size, and finish.

3. Extra Flush Floor Service Fittings:  Two of each type.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Products:  Listed, classified, and labeled as suitable for the purpose intended.

E. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND PROTECTION

A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

1.07 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.

B. Furnish two of each style, size, and finish wall plate.

PART 2  PRODUCTS

2.01 WIRING DEVICES - GENERAL REQUIREMENTS

A. Provide wiring devices suitable for intended use with ratings adequate for load served.

2.02 MANUFACTURERS

A. Hubbell Incorporated; :  www.hubbell-wiring.com.

B. Leviton Manufacturing Company, Inc; :  www.leviton.com.

C. Lutron Electronics Company, Inc: www.lutron.com.

D. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us

E. Cooper Wiring Devices:  www.cooperwiringdevices.com.

F. Leviton Manufacturing, Inc:  www.leviton.com.

G. Substitutions:  See Section 01 60 00 - Product Requirements.

H. Source Limitations:  Where possible, for each type of wiring device furnish products produced
by a single manufacturer and obtained from a single supplier.
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2.03 APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.

B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere
rating not less than that of the branch circuit.

C. Provide weather resistant GFI receptacles with specified weatherproof covers for all receptacles
installed outdoors or in damp or wet locations.

D. Provide GFI protection for all receptacles installed within 6 feet of sinks.

E. Provide GFCI protection for receptacles serving electric drinking fountains.

F. Unless noted otherwise, do not use combination switch/receptacle devices.

G. For flush floor service fittings, use carpet flanges for installations in carpeted floors.

2.04 ALL WIRING DEVICES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

2.05 WALL SWITCHES

A. Manufacturers:

1. Hubbell Incorporated; :  www.hubbell-wiring.com.

2. Leviton Manufacturing Company, Inc; :  www.leviton.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. All Wall Switches:  AC only, quiet operating, general-use snap switches with silver alloy
contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 20
and where applicable, FS W-S-896; types as indicated on the drawings.

1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for
back wiring with separate ground terminal screw.

C. Standard Wall Switches: Commercial specification grade, 20 A, 120/277 V with standard toggle
type switch actuator and maintained contacts; single pole single throw, double pole single throw,
three way, or four way as indicated on the drawings.

D. Wall Switches:  Heavy Duty, AC only general-use snap switch, complying with NEMA WD 6 and
WD 1.

1. Body and Handle:  Black plastic with toggle handle.

2. Ratings:

a. Voltage:  120 - 277 volts, AC.

b. Current:  20 amperes.

3. Ratings:  Match branch circuit and load characteristics.

E. Switch Types:  Single pole, double pole, 3-way, and 4-way.

2.06 WALL DIMMERS

A. Manufacturers:

1. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.

2. Lutron Electronics Company, Inc; Maestro Series: www.lutron.com.

3. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. All Wall Dimmers:  Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset memory, air
gap switch accessible without removing wall plate, complying with NEMA WD 1 and NEMA WD
6, and listed as complying with UL 1472; types and ratings suitable for load controlled as
indicated on the drawings.
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C. Control:  Slide control type with separate on/off switch.

2.07 RECEPTACLES

A. Manufacturers:

1. Hubbell Incorporated; :  www.hubbell-wiring.com.

2. Leviton Manufacturing Company, Inc; :  www.leviton.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. All Receptacles:  Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as
complying with UL 498, and where applicable, FS W-C-596; types as indicated on the drawings.

1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding clamp for
back wiring with separate ground terminal screw.

2. NEMA configurations specified are according to NEMA WD 6.

C. Convenience Receptacles:

1. Standard Convenience Receptacles:  Commercial specification grade, 20A, 125V, NEMA
5-20R, tamper resistant; single or duplex as indicated on the drawings.

a. Products:

1) Hubbell Wiring Devices.

2) Leviton.

3) Pass & Saymore.

4) Substitutions:  See Section 01 60 00 - Product Requirements.

2. Isolated Ground Convenience Receptacles:  Commercial specification grade, 20A, 125V,
NEMA 5-20R, tamper resistant, with ground contacts isolated from mounting strap;
isolated ground triangle mark on device face; single or duplex as indicated on the
drawings.

D. GFI Receptacles:

1. All GFI Receptacles:  Provide with feed-through protection, light to indicate ground fault
tripped condition and loss of protection, and list as complying with UL 943, class A.

2. Standard GFCI Receptacles:  Commercial specification grade, duplex, 20A, 125V, NEMA
5-20R, rectangular decorator style, tamper resistant.

3. Weather Resistant GFCI Receptacles:  Commercial specification grade, duplex, 20A,
125V, NEMA 5-20R, rectangular decorator style, tamper resistant, listed and labeled as
weather resistant type complying with UL 498 Supplement SD suitable for installation in
damp or wet locations.

E. Receptacles:  Heavy duty, complying with NEMA WD 6 and WD 1.

1. Device Body:  Black plastic.

2. Configuration:  NEMA WD 6, type as specified and indicated.

3. Tamper resistant type.

F. Convenience Receptacles:  Type 5 - 20.

G. Single Convenience Receptacles.

H. Duplex Convenience Receptacles.

I. GFCI Receptacles:  Convenience receptacle with integral ground fault circuit interrupter to meet
regulatory requirements.

2.08 WALL PLATES

A. Manufacturers:

1. Hubbell Incorporated; :  www.hubbell-wiring.com/#sle.

2. Leviton Manufacturing Company, Inc; :  www.leviton.com/#sle.

3. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.
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B. All Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring
devices.

2. Size:  Standard; .

3. Type: Stainless Steel.

4. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.

D. Weatherproof Covers for Damp Locations:  Gasketed, cast aluminum, with self-closing hinged
cover and corrosion-resistant screws; listed as suitable for use in wet locations with cover
closed.

E. Weatherproof Covers for Wet Locations:  Gasketed, cast aluminum, with hinged lockable cover
and corrosion-resistant screws; listed as suitable for use in wet locations while in use with
attachment plugs connected and identified as extra-duty type.

F. Decorative Cover Plates:  stainless steel. 

G. Jumbo Cover Plates:  stainless steel. 

H. Weatherproof Cover Plates:  Gasketed cast metal with hinged cover.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.

D. Verify that final surface finishes are complete, including painting.

E. Verify that floor boxes are adjusted properly.

F. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

G. Verify that openings in access floor are in proper locations.

H. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Perform work in a neat and workmanlike manner in accordance with NECA 1, including
mounting heights specified in that standard unless otherwise indicated.

C. Coordinate locations of outlet boxes provided under Section 26 05 37 as required for installation
of wiring devices provided under this section.

1. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.

2. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify Architect to obtain direction
prior to proceeding with work.

D. Install wiring devices in accordance with manufacturer's instructions.
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E. Install permanent barrier between ganged wiring devices when voltage between adjacent
devices exceeds 300 V.

F. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not
connect more than one conductor to wiring device terminals.

G. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and
tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

H. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

I. For isolated ground receptacles, connect wiring device grounding terminal only to identified
branch circuit isolated equipment grounding conductor. Do not connect grounding terminal to
outlet box or normal branch circuit equipment grounding conductor.

J. Unless otherwise indicated, GFCI receptacles may be connected to provide feed-through
protection to downstream devices. Label such devices to indicate they are protected by
upstream GFCI protection.

K. Install securely, in a neat and workmanlike manner, as specified in NECA 1.

L. Install wiring devices plumb and level with mounting yoke held rigidly in place.

M. Install wall switches with OFF position down.

N. Do not share neutral conductor on branch circuits utilizing wall dimmers.

O. Install vertically mounted receptacles with grounding pole on top and horizontally mounted
receptacles with grounding pole on left.

P. Install wall plates to fit completely flush to wall with no gaps and rough opening completely
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

Q. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or
designated for future use.

R. Identify wiring devices in accordance with Section 26 05 53.

S. Install receptacles with grounding pole on top.

T. Connect wiring device grounding terminal to outlet box with bonding jumper.

U. Install decorative plates on switch, receptacle, and blank outlets in finished areas.

V. Connect wiring devices by wrapping conductor around screw terminal.

W. Use jumbo size plates for outlets installed in masonry walls.

X. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above
accessible ceilings, and on surface mounted outlets.

3.04 INTERFACE WITH OTHER PRODUCTS

A. Coordinate locations of outlet boxes provided under Section 26 05 37 to obtain mounting
heights.

B. Install wall switch 48 inches above finished floor.

C. Install convenience receptacle 18 inches above finished floor.

D. Install convenience receptacle 6 inches above backsplash of counter.

E. Install telephone jack 18 inches above finished floor.

F. Install telephone jack for side-reach wall telephone to position top of telephone at 54 inches
above finished floor.
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G. Install telephone jack for forward-reach wall telephone to position top of telephone at 48 inches
above finished floor.

H. Coordinate installation of access floor boxes with access floor system provided under Section
09 6900.

I. Coordinate the installation of wiring devices with underfloor duct service fittings provided under
Section 26 0540.

3.05 FIELD QUALITY CONTROL

A. Perform field inspection, testing, adjusting, and balancing in accordance with Section 01 40 00.

B. Inspect each wiring device for damage and defects.

C. Operate each wall switch, wall dimmer, and fan speed controller with circuit energized to verify
proper operation.

D. Operate each wall switch with circuit energized and verify proper operation.

E. Verify that each receptacle device is energized.

F. Test each receptacle to verify operation and proper polarity.

G. Test each GFCI receptacle for proper tripping operation according to manufacturer's
instructions.

H. Correct wiring deficiencies and replace damaged or defective wiring devices.

I. Verify that each telephone jack is properly connected and circuit is operational.

3.06 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

3.07 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match
original factory finish.

END OF SECTION
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SECTION 26 28 13

FUSES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fuses.

1.02 REFERENCE STANDARDS

A. NEMA FU 1 - Low Voltage Cartridge Fuses; 2012.

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

C. UL 248-1 - Low-Voltage Fuses - Part 1: General Requirements; Current Edition, Including All
Revisions.

D. UL 248-12 - Low-Voltage Fuses - Part 12: Class R Fuses; Current Edition, Including All
Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate fuse clips furnished in equipment provided under other sections for
compatibility with indicated fuses.

a. Fusible Switches for Enclosed Motor Controllers:  See Section 26 29 13.

2. Coordinate fuse requirements according to manufacturer's recommendations and
nameplate data for actual equipment to be installed.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard data sheets including voltage and current
ratings, interrupting ratings, time-current curves, and current limitation curves.

C. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Fuses:  One set(s) of three for each type and size installed.

3. Fuse Pullers:  One set(s) compatible with each type and size installed.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

D. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience and with service facilities within
100 miles of Project.

E. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.06 MAINTENANCE MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.
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B. Furnish two fuse pullers.

C. Furnish three of each size and type fuse installed.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Cooper Bussmann, a division of Cooper Industries:  www.cooperindustries.com/#sle.

B. Mersen (formerly Ferraz Shawmut):  ferrazshawmut.mersen.com.

C. Littelfuse, Inc:  www.littelfuse.com/#sle.

D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 APPLICATIONS

A. Service Entrance:

1. Fusible Switches up to 600 Amperes:  Class RK1, time-delay.

B. General Purpose Branch Circuits:  Class RK1, time-delay.

C. Primary Protection for Control Transformers:  Class CC, time-delay.

2.03 FUSES

A. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose indicated.

B. Unless specifically indicated to be excluded, provide fuses for all fusible equipment as required
for a complete operating system.

C. Provide fuses of the same type, rating, and manufacturer within the same switch.

D. Comply with UL 248-1.

E. Unless otherwise indicated, provide cartridge type fuses complying with NEMA FU 1, Class and
ratings as indicated.

F. Voltage Rating:  Suitable for circuit voltage.

G. Class R Fuses:  Comply with UL 248-12.

H. Power Load Feeder Switches:  Class RK1 (time delay).

I. Motor Load Feeder Switches:  Class RK1 (time delay).

J. Other Feeder Switches:  Class RK1 (time delay).

K. General Purpose Branch Circuits:  Class RK1 (time delay).

L. Motor Branch Circuits:  Class L time delay.

M. Lighting Branch Circuits:  Class G.

2.04 CLASS RK1 (TIME DELAY) FUSES

A. Manufacturers:

1. Bussman Corp.

2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Construction:  Current limiting, dual-element fuse, 10 seconds minimum at 500% rated amps,
with copper fuse element.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that fuse ratings are consistent with circuit voltage and manufacturer's recommendations
and nameplate data for equipment.

B. Verify that conditions are satisfactory for installation prior to starting work.
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3.02 INSTALLATION

A. Do not install fuses until circuits are ready to be energized.

B. Install fuses with label oriented such that manufacturer, type, and size are easily read.

END OF SECTION
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SECTION 26 28 18

ENCLOSED SWITCHES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Enclosed safety switches.

B. Fusible switches.

C. Nonfusible switches.

1.02 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

C. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association; 2002
(R2007).

D. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.

E. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

I. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment, or
other potential obstructions within the dedicated equipment spaces and within working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

4. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed
switches and other installed components and accessories.

C. Shop Drawings:  Indicate outline and support point dimensions, voltage and current ratings,
short circuit current ratings, conduit entry locations, conductor terminal information, and installed
features and accessories.

1. Include dimensioned plan and elevation views of enclosed switches and adjacent
equipment with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.
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D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

E. Project Record Documents:  Record actual locations of enclosed switches.

F. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
enclosed switch internal components, enclosure, and finish.

1.07 FIELD CONDITIONS

A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and after
installation of enclosed switches.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Eaton Corporation; Cutler-Hammer Products; Model :  www.eaton.com/#sle.

B. General Electric Company; Model :  www.geindustrial.com/#sle.

C. Schneider Electric; Square D Products; Model :  www.schneider-electric.us/#sle.

D. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Source Limitations:  Furnish enclosed switches and associated components produced by the
same manufacturer as the other electrical distribution equipment used for this project and
obtained from a single supplier.

2.02 ENCLOSED SAFETY SWITCHES

A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as complying
with UL 98; heavy duty; ratings, configurations, and features as indicated on the drawings.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Unless otherwise indicated, provide products suitable for continuous operation under the
following service conditions:

1. Altitude:  Less than 6,600 feet.

2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.

E. Voltage Rating:  Suitable for circuit voltage.

F. Short Circuit Current Rating:
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1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent
protective devices to be installed, with listed short circuit current rating not less than the
available fault current at the installed location as indicated on the drawings.

G. Provide with switch blade contact position that is visible when the cover is open.

H. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.

I. Conductor Terminations:  Suitable for use with the conductors to be installed.

J. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug
for terminating each equipment grounding conductor.

K. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

a. Indoor Clean, Dry Locations:  Type 1.

b. Outdoor Locations:  Type 3R.

L. Provide safety interlock to prevent opening the cover with the switch in the ON position with
capability of overriding interlock for testing purposes.

M. Heavy Duty Switches:

1. Products:

a. Schneider Electric.

b. General Electric Co.

c. Cutler Hammer.

d. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Comply with NEMA KS 1.

3. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.

b. Provide compression lugs where indicated.

c. Lug Material:  Copper, suitable for terminating copper conductors only.

4. Provide externally operable handle with means for locking in the OFF position, capable of
accepting three padlocks.

2.03 COMPONENTS

A. Fusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife switch.

1. Externally operable handle interlocked to prevent opening front cover with switch in ON
position.

2. Handle lockable in OFF position.

3. Fuse clips:  Designed to accommodate NEMA FU1, Class R fuses.

B. Nonfusible Switch Assemblies:  NEMA KS 1, Type HD enclosed load interrupter knife switch.

1. Externally operable handle interlocked to prevent opening front cover with switch in ON
position.

2. Handle lockable in OFF position.

C. Enclosures:  NEMA KS 1.

1. Interior Dry Locations:  Type 1.

2. Exterior Locations:  Type 3R.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed safety switches.
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D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install enclosed switches in accordance with manufacturer's instructions.

B. Install enclosed switches securely, in a neat and workmanlike manner in accordance with NECA
1.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Provide required supports in accordance with Section 26 05 29.

E. Install enclosed switches plumb.

F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed
switches such that the highest position of the operating handle does not exceed 79 inches
above the floor or working platform.

G. Provide grounding and bonding in accordance with Section 26 05 26.

H. Provide fuses complying with Section 26 28 13 for fusible switches as indicated or as required
by equipment manufacturer's recommendations.

I. Provide identification nameplate for each enclosed switch in accordance with Section 26 0553.

J. Provide arc flash warning labels in accordance with NFPA 70.

K. Install fuses in fusible disconnect switches.

L. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size
installed.

3.03 FIELD QUALITY CONTROL

A. Perform field inspection, testing, and adjusting in accordance with Section 01 40 00.

B. Inspect and test in accordance with NETA STD ATS, except Section 4.

C. Perform inspections and tests listed in NETA STD ATS, Section 7.5.1.1.

D. Correct deficiencies and replace damaged or defective enclosed safety switches or associated
components.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from switch enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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SECTION 26 29 13

ENCLOSED CONTROLLERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Enclosed NEMA controllers for low-voltage (600 V and less) applications:

1. Magnetic motor starters.

2. General purpose contactors.

3. Manual motor starters.

1.02 REFERENCE STANDARDS

A. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers; 2016.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

D. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2008 (Reaffirmed 2020).

E. NEMA ICS 5 - Industrial Control and Systems:  Control Circuit and Pilot Devices; 2017.

F. NEMA ICS 6 - Industrial Control and Systems:  Enclosures; 1993 (Reaffirmed 2016).

G. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment
And Systems; 2021.

H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

I. UL 60947-1 - Low-Voltage Switchgear and Controlgear - Part 1: General Rules; Current Edition,
Including All Revisions.

J. UL 60947-4-1 - Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and
Motor-starters - Electromechanical Contactors and Motor-starters; Current Edition, Including All
Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances required by NFPA 70.

2. Coordinate the work to provide motor controllers and associated overload relays suitable
for use with the actual motors to be installed.

3. Coordinate the work to provide controllers and associated wiring suitable for interface with
control devices to be installed.

4. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

5. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

6. Notify Architect of any conflicts with or deviations from Contract Documents. Obtain
direction before proceeding with work.

1.04 SUBMITTALS

A. See Section 01 33 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for motor
controllers, enclosures, overcurrent protective devices, and other installed components and
accessories.
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1. Include characteristic trip curves for each type and rating of overcurrent protective device
upon request.

C. Shop Drawings:  Indicate dimensions, voltage, controller sizes, short circuit current ratings,
conduit entry locations, conductor terminal information, and installed features and accessories.

1. Include dimensioned plan and elevation views of enclosed controllers and adjacent
equipment with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where
acceptable, series rated systems.

4. Include documentation of listed series ratings upon request.

D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Product Data:  Provide catalog sheets showing voltage, controller size, ratings and size of
switching and overcurrent protective devices, short circuit ratings, dimensions, and enclosure
details.

F. Test Reports:  Indicate field test and inspection procedures and test results.

G. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by
testing agency.  Include instructions for storage, handling, protection, examination, preparation,
and installation of product.

H. Maintenance Data:  Replacement parts list for controllers.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience and with service facilities within
100 miles of Project.

D. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose
specified and indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or
heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
internal components, enclosure, and finish.

1.07 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Eaton Corporation; Cutler-Hammer Product:  www.eaton.com/#sle.

B. General Electric Company:  www.geindustrial.com/#sle.

C. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

D. Substitutions:  See Section 01 60 00 - Product Requirements.
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2.02 ENCLOSED CONTROLLERS

A. Provide enclosed controller assemblies consisting of all required components, control power
transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete
operating system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Description:  Enclosed controllers complying with NEMA ICS 2, and listed and labeled as
complying with UL 60947-1 and UL 60947-4-1; ratings, configurations and features as indicated
on the drawings.

D. Service Conditions:

1. Provide controllers and associated components suitable for operation under the following
service conditions without derating:

a. Altitude:

1) Class 1 Km Equipment (devices utilizing power semiconductors, e.g. variable
frequency controllers):  Less than 3,300 feet.

2) Class 2 Km Equipment (electromagnetic and manual devices):  Less than 6,600
feet.

b. Ambient Temperature:  Between 32 degrees F and 104 degrees F.

2. Provide controllers and associated components suitable for operation at indicated ratings
under the service conditions at the installed location.

E. Short Circuit Current Rating:

1. Provide controllers with listed short circuit current rating not less than the available fault
current at the installed location as determined by short circuit study performed in
accordance with Section 26 05 73.

F. Conductor Terminations:  Suitable for use with the conductors to be installed.

G. Enclosures:

1. Comply with NEMA ICS 6.

2. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the
following installation locations:

a. Indoor Clean, Dry Locations:  Type 1 or Type 12.

b. Outdoor Locations:  Type 3R or Type 4.

3. Finish:  Manufacturer's standard unless otherwise indicated.

H. Instrument Transformers:

1. Comply with IEEE C57.13.

2. Select suitable ratio, burden, and accuracy as required for connected devices.

3. Current Transformers:  Connect secondaries to shorting terminal blocks.

4. Potential Transformers:  Include primary and secondary fuses with disconnecting means.

I. Manual Motor Starters:

1. Description:  NEMA ICS 2, Class A manually-operated motor controllers with overload
relay(s).

2. Configuration:  Non-reversing unless otherwise indicated.

3. Fractional-Horsepower Manual Motor Starters:

a. Furnish with toggle operator.

b. Overload Relays:  Bimetallic or melting alloy thermal type.

c. Provide means for locking operator in the OFF position.

d. Furnish Green  ON indicating light where not within sight of equipment.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that ratings of enclosed controllers are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive enclosed controllers.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A. Install enclosed controllers where indicated, in accordance with manufacturer's instructions.

B. Install securely, in a neat and workmanlike manner, as specified in NECA 1.

C. Provide supports in accordance with Section 26 05 29.

D. Height:  5 ft to operating handle.

E. Provide fuses for fusible switches; refer to Section 26 28 13 for product requirements.

F. Select and install overload heater elements in motor controllers to match installed motor
characteristics.

G. Identify enclosed controllers in accordance with Section 26 05 53.

3.03 FIELD QUALITY CONTROL

A. Perform field inspection and testing in accordance with Section 01 45 00.

B. Inspect and test in accordance with NETA STD ATS, except Section 4.

C. Perform inspections and tests listed in NETA STD ATS, Section 7.16.1.

3.04 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

3.05 CLEANING

A. Clean dirt and debris from controller enclosures and components according to manufacturer's
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

3.06 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

3.07 PROTECTION

A. Protect installed enclosed controllers from subsequent construction operations.

END OF SECTION
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SECTION 26 51 00

INTERIOR LIGHTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior luminaires.

B. Emergency lighting units.

C. Exit signs.

D. Luminaire accessories.

1.02 REFERENCE STANDARDS

A. ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps --
Classification of Beam Patterns; 2006.

B. ANSI C82.1 - American National Standard for Lamp Ballast - Line Frequency Fluorescent Lamp
Ballast; 2004.

C. ANSI C82.4 - American National Standard for Lamp Ballasts - Ballasts for
High-Intensity-Discharge and Low-Pressure Sodium Lamps; 2017, with Editorial Revision
(2022).

D. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State
Lighting Products; Illuminating Engineering Society; 2008.

E. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources ; 2021.

F. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

G. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems; 2006.

H. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems; 2006.

I. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012 (Reaffirmed 2018).

J. NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical Manufacturers
Association; 2002.

K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

L. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

M. UL 924 - Emergency Lighting and Power Equipment; Current Edition, Including All Revisions.

N. UL 935 - Fluorescent-Lamp Ballasts; Current Edition, Including All Revisions.

O. UL 1598 - Luminaires; Current Edition, Including All Revisions.

P. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.
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3. Coordinate the placement of exit signs with furniture, equipment, signage or other potential
obstructions to visibility installed under other sections or by others.

4. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution upon
request.

C. Shop Drawings:  Indicate dimensions and components for each luminaire that is not a standard
product of the manufacturer.

D. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.

1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.

b. Include IES LM-79 test report upon request.

E. Sustainable Design Documentation:  Submit manufacturer's product data on lamp mercury
content and rated lamp life, showing compliance with specified requirements.

F. Field Quality Control Reports.

G. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

H. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

I. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Lenses and Louvers:  Two percent of total quantity installed for each type, but not
less than one of each type.

3. Extra Lamps:  Ten percent of total quantity installed for each type, but not less than two of
each type.

4. Extra Ballasts:  Two percent of total quantity installed for each type, but not less than one
of each type.

J. Project Record Documents:  Record actual connections and locations of luminaires and any
associated remote components.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Conform to requirements of NFPA 70 and NFPA 101.

D. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
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1.06 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting),
NECA/IESNA 502 (industrial lighting), and manufacturer's written instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

1.07 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide two year manufacturer warranty for all linear fluorescent ballasts.

1.09 EXTRA MATERIALS

A. See Section 01 6000 - Product Requirements, for additional provisions.

B. Furnish two of each plastic lens type.

C. Furnish one replacement lamps for each lamp type.

D. Furnish two of each ballast type.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Acuity Brands, Inc; :  www.acuitybrands.com.

B. Hubbell Lighting, Inc; :  www.hubbelllighting.com.

C. Lightolier:  www.lightolier.com.

D. Lithonia Lighting:  www.lithonia.com.

E. Columbia Lighting.

F. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 LUMINAIRES

A. Manufacturers:

1. Acuity Brands, Inc; :  www.acuitybrands.com/#sle.

2. Cooper Lighting, a division of Cooper Industries; :  www.cooperindustries.com/#sle.

3. Hubbell Lighting, Inc; :  www.hubbelllighting.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Provide products that comply with requirements of NFPA 70.

C. Provide products that are listed and labeled as complying with UL 1598, where applicable.

D. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

E. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.

G. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.
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H. Recessed Luminaires:

1. Ceiling Compatibility:  Comply with NEMA LE 4.

2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for
direct contact with insulation and combustible materials.

3. Luminaires Recessed in Sloped Ceilings:  Provide suitable sloped ceiling adapters.

I. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life:  Minimum_______ hours at 70 percent lumen maintenance
greater than or equal to the specified fixture(s), calculated based on IES LM-80 test data.

J. LED Luminaires:  Listed and labeled as complying with UL 8750.

K. Track Lighting Systems:  Provide track compatible with specified track heads, with all
connectors, power feed fittings, dead ends, hangers and canopies as necessary to complete
installation.

L. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length
indicated, with all accessories required for joining and aligning.

2.03 EMERGENCY LIGHTING UNITS

A. Manufacturers:

1. Acuity Brands, Inc; :  www.acuitybrands.com/#sle.

2. Cooper Lighting, a division of Cooper Industries; :  www.cooperindustries.com/#sle.

3. Hubbell Lighting, Inc; :  www.hubbelllighting.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Description:  Emergency lighting units complying with NFPA 101 and all applicable state and
local codes, and listed and labeled as complying with UL 924. Emergency and Exit light
combination unit with (2) unit mounted lamps and LED exit light with battery backup. Thois
cmobination unit shall have spare capacity to power remote emergency lamp heads.

C. Operation:  Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected lamps
to integral battery power for minimum of 90 minutes of rated emergency illumination, and
automatically recharges battery upon restoration of normal power source.

D. Battery:

1. Sealed maintenance-free nickel cadmium unless otherwise indicated.

2. Size battery to supply all connected lamps, including emergency remote heads where
indicated.

E. Diagnostics:  Provide power status indicator light and accessible integral test switch to manually
activate emergency operation.

F. Provide low-voltage disconnect to prevent battery damage from deep discharge.

G. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform testing
required by NFPA 101 where indicated; provide indicator light(s) to report test and diagnostic
status.

H. Accessories:

1. Provide compatible accessory mounting brackets where indicated or required to complete
installation.

2. Provide compatible accessory high impact polycarbonate vandal shields where indicated.

3. Provide compatible accessory wire guards where indicated.

4. Where indicated, provide emergency remote heads that are compatible with the
emergency lighting unit they are connected to and suitable for the installed location.
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2.04 LUMINAIRES

A. Furnish products as indicated in Schedule attached to this section.

B. Substitutions:  See Section 01 60 00 - Product Requirements.

1. Input Voltage:  120 or 277 volts.

2.05 EXIT SIGNS

A. Manufacturers:

1. Acuity Brands, Inc; :  www.acuitybrands.com/#sle.

2. Cooper Lighting, a division of Cooper Industries; :  www.cooperindustries.com/#sle.

3. Hubbell Lighting, Inc; :  www.hubbelllighting.com/#sle.

4. Substitutions:  See Section 01 60 00 - Product Requirements.

B. All Exit Signs:  Internally illuminated with LEDs unless otherwise indicated; complying with NFPA
101 and all applicable state and local codes, and listed and labeled as complying with UL 924.

1. Number of Faces:  Single or double as indicated or as required for the installed location.

2. Directional Arrows:  As indicated or as required for the installed location.

C. Self-Powered Exit Signs:

1. Operation:  Upon interruption of normal power source or brownout condition exceeding 20
percent voltage drop from nominal, solid-state control automatically switches connected
lamps to integral battery power for minimum of 90 minutes of rated emergency
illumination, and automatically recharges battery upon restoration of normal power source.

2. Battery:  Sealed maintenance-free nickel cadmium unless otherwise indicated.

3. Diagnostics:  Provide power status indicator light and accessible integral test switch to
manually activate emergency operation.

4. Provide low-voltage disconnect to prevent battery damage from deep discharge.

5. Self-Diagnostics:  Provide units that self-monitor functionality and automatically perform
testing required by NFPA 101 where indicated; provide indicator light(s) to report test and
diagnostic status.

D. Accessories:

1. Provide compatible accessory high impact polycarbonate vandal shields where indicated.

2. Provide compatible accessory wire guards where indicated.

E. Manufacturers: As indicated on lighting fixture schedule.

1. Substitutions:  See Section 01 60 00 - Product Requirements.

F. Exit Signs:  Exit sign fixture .

1. Housing:  Plastic.

2. Face:  Translucent glass face with red letters on white background.

3. Face:  Aluminum stencil face with red letters.

4. Directional Arrows:  Universal type for field adjustment.

5. Mounting:  Universal, for field selection.

6. Battery:  12 volt, nickel-cadmium type, with 1.5 hour capacity.

7. Battery Charger:  Dual-rate type, with sufficient capacity to recharge discharged battery to
full charge within twelve hours.

8. Lamps:  Manufacturer's standard.

9. Input Voltage:  120/277 volts.

2.06 ACCESSORIES

A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted
as directed.
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C. Provide accessory plaster frames for luminaires recessed in plaster ceilings.

D. Tube Guards for Linear Fluorescent Lamps:  Provide clear virgin polycarbonate sleeves with
endcaps where indicated.

E. Product: As indicated in lighting fixture schedule.

1. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 05 37 as required for installation
of luminaires provided under this section.

B. Install products according to manufacturer's instructions.

C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general
workmanship), NECA 500 (commercial lighting), and NECA 502 (industrial lighting).

D. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

E. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.

2. Do not use ceiling support system to bear weight of luminaires unless ceiling support
system is certified as suitable to do so.

3. Secure pendant-mounted luminaires to building structure.

4. Secure lay-in luminaires to ceiling support channels using listed safety clips at four
corners.

5. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum
12 gage, connected from opposing corners of each recessed luminaire to building
structure.

6. See appropriate Division 9 section where suspended grid ceiling is specified for additional
requirements.

F. Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.

2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible
materials according to listing.

3. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

G. Suspended Luminaires:

1. Install using the suspension method indicated, with support lengths and accessories as
required for specified mounting height.
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2. Install canopies tight to mounting surface.

H. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center
of luminaire.

I. Install fixtures securely, in a neat and workmanlike manner, as specified in NECA 500
(commercial lighting).

J. Install suspended luminaires and exit signs using pendants supported from swivel hangers. 
Provide pendant length required to suspend luminaire at indicated height.

K. Support luminaires independent of ceiling framing.

L. Locate recessed ceiling luminaires as indicated on reflected ceiling plan.

M. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines
and with each other.  Secure to prevent movement.

N. Exposed Grid Ceilings:  Support surface mounted luminaires in grid ceiling directly from building
structure.

O. Exposed Grid Ceilings:  Provide auxiliary members spanning ceiling grid members to support
surface mounted luminaires.

P. Exposed Grid Ceilings:  Fasten surface mounted luminaires to ceiling grid members using bolts,
screws, rivets, or suitable clips.

Q. Install recessed luminaires to permit removal from below.

R. Install recessed luminaires using accessories and firestopping materials to meet regulatory
requirements for fire rating.

S. Install clips to secure recessed grid-supported luminaires in place.

T. Install wall mounted luminaires, emergency lighting units, and exit signs at height as scheduled.

U. Install accessories furnished with each luminaire.

V. Make wiring connections to branch circuit using building wire with insulation suitable for
temperature conditions within luminaire.

W. Bond products and metal accessories to branch circuit equipment grounding conductor.

X. Install specified lamps in each emergency lighting unit, exit sign, and luminaire.

Y. Air Handling Luminaires:  Interface with air handling accessories furnished and installed under
Section 23 36 00.

Z. Emergency Lighting Units:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

AA. Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from same circuit feeding
normal lighting in same room or area. Bypass local switches, contactors, or other lighting
controls.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Perform field inspection, testing, and adjusting in accordance with Section 01 4000.

D. Operate each luminaire after installation and connection to verify proper operation.

E. Test self-powered exit signs, emergency lighting units, and fluorescent emergency power supply
units to verify proper operation upon loss of normal power supply.
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F. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

B. Aim and position adjustable emergency lighting unit lamps to achieve optimum illumination of
egress path as required or as directed by Architect or authority having jurisdiction.

C. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly
designate egress path as directed by Architect or authority having jurisdiction.

D. Aim and adjust luminaires as indicated.

E. Position exit sign directional arrows as indicated.

3.06 CLEANING

A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting),
and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and
restore finishes to match original factory finish.

B. Clean electrical parts to remove conductive and deleterious materials.

C. Remove dirt and debris from enclosures.

D. Clean photometric control surfaces as recommended by manufacturer.

E. Clean finishes and touch up damage.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. Just prior to Substantial Completion, replace all lamps that have failed.

3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

3.09 PROTECTION

A. Relamp luminaires that have failed lamps at Substantial Completion.

3.10 SCHEDULE - ATTACHED

END OF SECTION
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SECTION 26 56 00

EXTERIOR LIGHTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Exterior luminaires.

B. Luminaire accessories.

1.02 REFERENCE STANDARDS

A. ANSI O5.1 - American National Standard for Wood Poles:  Specifications and Dimensions;
2022.

B. IESNA LM-63 - ANSI Approved Standard File Format for Electronic Transfer of Photometric
Data and Related Information; 2002 (Reaffirmed 2008).

C. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting
Products; 2019.

D. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of
Solid-State Light Sources ; 2021.

E. IESNA LM-64 - Photometric Measurements of Parking Areas; 2001 (Reaffirmed 2007).

F. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

G. NECA/IESNA 501 - Standard for Installing Exterior Lighting Systems; 2000 (Reaffirmed 2006).

H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

I. UL 1598 - Luminaires; Current Edition, Including All Revisions.

J. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition,
Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate placement of poles and associated foundations with utilities, curbs, sidewalks,
trees, walls, fences, striping, etc. installed under other sections or by others. Coordinate
elevation to obtain specified foundation height.

2. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

2. Provide photometric calculations where luminaires are proposed for substitution .

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, weight, effective projected
area (EPA), and installed accessories; include model number nomenclature clearly marked with
all proposed features.

1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
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2. Provide electronic files of photometric data certified by a National Voluntary Laboratory
Accreditation Program (NVLAP) lab or independent testing agency in IESNA LM-63
standard format upon request.

3. Lamps:  Include rated life and initial and mean lumen output.

4. Poles:  Include information on maximum supported effective projected area (EPA) and
weight for the design wind speed.

D. Sustainable Design Documentation:  Submit manufacturer's product data on lamp mercury
content and rated lamp life, showing compliance with specified requirements.

E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and starting of product.

F. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

H. Project Record Documents:  Record actual connections and locations of pole foundations,
luminaires, and any pull or junction boxes.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, handle, and store products according to NECA/IESNA 501 and manufacturer's written
instructions.

B. Keep products in original manufacturer's packaging and protect from damage until ready for
installation.

C. Receive, handle, and store wood poles in accordance with ANSI O5.1.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

PART 2  PRODUCTS

2.01 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the Drawings.

B. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 LUMINAIRES

A. Provide products that comply with requirements of NFPA 70.

B. Provide products that are listed and labeled as complying with UL 1598, where applicable.

C. Provide products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.
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D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,
ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, poles, foundations, supports, trims, accessories, etc. as necessary for a
complete operating system.

F. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

G. Provide luminaires listed and labeled as suitable for wet locations unless otherwise indicated.

H. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.

2. Tested in accordance with IES LM-79 and IES LM-80.

3. LED Estimated Useful Life:  Minimum _____ hours at 70 percent lumen maintenance
greater than or equal to that of the basis of design light fixture, calculated based on IES
LM-80 test data.

I. LED Luminaires:  Listed and labeled as complying with UL 8750.

J. Exposed Hardware:  Stainless steel.

2.03 ACCESSORIES

A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match
luminaire or field-painted as directed.

B. Provide accessory plaster frames for luminaires recessed in plaster ceilings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.

B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are
properly sized to accommodate conductors in accordance with NFPA 70.

C. Verify that suitable support frames are installed where required.

D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to
luminaires.

E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION

A. Provide extension rings to bring outlet boxes flush with finished surface.

B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.03 INSTALLATION

A. Coordinate locations of outlet boxes provided under Section 26 05 37 as required for installation
of luminaires provided under this section.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Install products according to manufacturer's instructions.

D. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general
workmanship) and NECA/IESNA 501 (exterior lighting).

E. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

F. Recessed Luminaires:

1. Install trims tight to mounting surface with no visible light leakage.
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2. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping
materials to meet regulatory requirements for fire rating.

G. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center
of luminaire.

H. Install accessories furnished with each luminaire.

I. Bond products and metal accessories to branch circuit equipment grounding conductor.

J. Install lamps in each luminaire.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Inspect each product for damage and defects.

C. Operate each luminaire after installation and connection to verify proper operation.

D. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or
replace excessively noisy ballasts as determined by Architect.

3.05 ADJUSTING

A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as
directed by Architect. Secure locking fittings in place.

3.06 CLEANING

A. Clean surfaces according to NECA/IESNA 501 and manufacturer's instructions to remove dirt,
fingerprints, paint, or other foreign material and restore finishes to match original factory finish.

3.07 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstration:  Demonstrate proper operation of luminaires to Architect, and correct
deficiencies or make adjustments as directed.

D. Just prior to Substantial Completion, replace all lamps that have failed.

3.08 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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SECTION 27 10 05

STRUCTURED CABLING FOR VOICE AND DATA - INSIDE-PLANT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Communications system design requirements.

B. Communications pathways.

C. Copper cable and terminations.

D. Communications equipment room fittings.

E. Communications outlets.

F. Communications grounding and bonding.

G. Communications identification.

1.02 REFERENCE STANDARDS

A. EIA/ECA-310 - Cabinets, Racks, Panels, and Associated Equipment; 2005e.

B. NECA/BICSI 568 - Standard for Installing Commercial Building Telecommunications Cabling;
2006.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. TIA-568-C.2 - Balanced Twisted-Pair Telecommunications Cabling and Components
Standards; Rev C, 2009 (with Addenda; 2016).

E. TIA-569-D - Telecommunications Pathways and Spaces; Rev D, 2015.

F. TIA-606 - Administration Standard for Telecommunications Infrastructure; 2021d.

G. TIA-606-B - Administration Standard for Telecommunications Infrastructure; Rev B, 2012 (with
Addenda; 2015).

H. TIA-607-C - Generic Telecommunications Bonding and Grounding (Earthing) for Customer
Premises; Rev C, 2015.

I. UL 444 - Communications Cables; Current Edition, Including All Revisions.

J. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition,
Including All Revisions.

K. UL 1863 - Communications-Circuit Accessories; Current Edition, Including All Revisions.

1.03 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:   Provide manufacturer's standard catalog pages and data sheets for each
product.

C. Shop Drawings:  Show compliance with requirements on isometric schematic diagram of
network layout, showing cable routings, telecommunication closets, rack and enclosure layouts
and locations, service entrance, and grounding, prepared and approved by BICSI Registered
Communications Distribution Designer (RCDD).

D. C. Shop Drawings:  Show compliance with requirements on isometric schematic diagram of
network layout, showing cable routings, telecommunication closets, rack and enclosure layouts
and locations, service entrance, and grounding, prepared and approved by BICSI Registered
Communications Distribution Designer (RCDD)
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E. Evidence of qualifications for installer.  Provide manufacturer training completion certifiates for
those installing systems.

F. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, installation, and operation of product.

G. Field Test Reports.

H. Project Record Documents:  Prepared and approved by BICSI Registered Communications
Distribution Designer (RCDD).

1. Record actual locations of outlet boxes and distribution frames.

2. Show as-installed color coding, pair assignment, polarization, and cross-connect layout.

3. Identify distribution frames and equipment rooms by room number on contract drawings.

I. Operation and Maintenance Data:  List of all components with part numbers, sources of supply,
and operation and maintenance instructions; include copy of project record documents.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  At least 10 years experience manufacturing products of the type
specified.

B. Installer Qualifications:  A company having at least 5 years experience in the installation and
testing of the type of system specified, and:

1. Supervisors and installers factory certified by manufacturers of products to be installed.

2. Employing Manufacturer certified installation technicians for supervision of all work.

C. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Keep stored products clean and dry.

1.06 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a 2 year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Cabling and Equipment:

1. Hubbell Premise Wiring:  www.hubbell.com/hubbellpremisewiring/en

2. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 SYSTEM DESIGN

A. Provide a complete permanent system of cabling and pathways for voice and data
communications, including cables, conduits and wireways, pull wires, support structures,
enclosures and cabinets, and outlets.

1. Comply with TIA-568 (cabling) and TIA-569 (pathways), latest editions (commercial
standards).

2. Comply with Communications Service Provider requirements.

3. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL
listed or third party independent testing laboratory certified.

4. Provide connection devices that are rated for operation under conditions of 32 to 140
degrees F at relative humidity of 0 to 95 percent, noncondensing.

5. In this project, the term plenum is defined as return air spaces above ceilings, inside ducts,
under raised floors, and other air-handling spaces.
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B. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame
located at center hub of star; also referred to as "links".

2.03 PATHWAYS

A. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building
elements.

1. Products:

a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro
Series/HydroFlame Custom Built:  www.holdrite.com/#sle.

b. Substitutions:  See Section 01 60 00 - Product Requirements.

2.04 COPPER CABLE AND TERMINATIONS

A. Manufacturers:

1. Hubbell Premise Wiring:  www.hubbell.com/hubbellpremisewiring/en

2. Substitutions:  See Section 01 60 00 - Product Requirements.

B. Copper Horizontal Cable:

1. Description:  100 ohm, balanced twisted pair cable complying with TIA-568 and listed and
labeled as complying with UL 444.

2. Cable Type - Data for Wireless Access Point(WAP) Service only:  TIA-568 Category 6A
UTP (unshielded twisted pair); 23 AWG.

3. Cable Type - Voice and non-WAP Data:  TIA-568 Category 6 UTP (unshielded twisted
pair); 23 AWG.

4. Cable Capacity:  4-pair.

5. Cable Applications:  Use listed NFPA 70 Type CMP plenum cable unless otherwise
indicated.

6. Cable Jacket Color - See drawings

7. Product(s):

a. Data for Wireless Access Point(WAP) Service only:  Hubbell:  Nextspeed Category
6A UTP Reduced Diameter Plenum Cable Model Number C6ASPDSX: 
www.hubbell.com/hubbellpremisewiring/en or approved equal

b. For non-WAP Data and Voice:  Hubbell Nextspeed Category 6E Enhanced UTP
Cable Model Number HC6ESPXX:  www.hubbell.com/hubbellpremisewiring/en or
approved equal

C. Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate
tool; use screw connections only where specifically indicated.

D. Jacks and Connectors: Modular RJ-45, non-keyed, terminated with 110-style insulation
displacement connectors (IDC); high impact thermoplastic housing; suitable for and complying
with same standard as specified horizontal cable; UL 1863 listed.

1. Performance:  750 mating cycles.

2. Voice and Data Jacks:  8-position modular jack, color-coded for both T568A and T568B
wiring configurations.

3. Product(s):

a. Data for Wireless Access Point(WAP) Service only:  Hubbell:  Nextspeed Category
6A Jacks Model Number HJU6A:  www.hubbell.com/hubbellpremisewiring/en or
approved equal

b. For non-WAP Data and Voice:  Nextspeed Category 6 Jacks Model Number HXJ6XX:
 www.hubbell.com/hubbellpremisewiring/en or approved equal

c. Substitutions:  See Section 01 60 00 - Product Requirements.

E. Copper Patch Cords:
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1. Description:  Factory-fabricated 4-pair cable assemblies with 8-position modular
connectors terminated at each end.

2. Patch Cords for Patch Panels:

a. Quantity:  One for each pair of patch panel ports.

b. Length:  three feet.  For other patch cables, provide lengths as indicated or required
for application and lenght of run.  New patch panels shall be placed adjacent to
switches in racks.  In cases where existing patch panels are not adjacent to the
applicable switch, provide appropriate minimum lenght patch cables to connect the
patch panel to the applicable switch.  Coordinate with Owner on placement of patch
panels and switches.  For patch panel ports where the patch panel is immediately
above or below the applicable switches, provide 1 foot patch cables instead of three
foot patch cable.

c. Color:  Refer to Drawings.

3. Product(s):

a. Data for Wireless Access Point(WAP) Service only:  Hubbell:  Nextspeed Category
6A Low Diameter Patch Cords Model Number HCL6AXXXX: 
www.hubbell.com/hubbellpremisewiring/en or approved equal

b. For non-WAP Data:  Hubbell:  Nextspeed Category 6 Patch Cords Model Number
HC6XXXX:  www.hubbell.com/hubbellpremisewiring/en or approved equal

c. Substitutions:  See Section 01 60 00 - Product Requirements.

2.05 COMMUNICATIONS EQUIPMENT ROOM FITTINGS

A. Copper Cross-Connection Equipment:

1. Manufacturers:

a. Data for Wireless Access Point(WAP) Service only:  Hubbell:  NEXTSPEED Category
6A Patch Panels Model Number HPJ6A48: 
www.hubbell.com/hubbellpremisewiring/en or approved equal

b. For non-WAP Data and Voice:  Hubbell:  NEXTSPEED Category 6 Patch Panels
Model Number HP648:  www.hubbell.com/hubbellpremisewiring/en or approved equal

c. Substitutions:  See Section 01 60 00 - Product Requirements.

2. Patch Panels for Copper Cabling:  Sized to fit EIA/ECA-310 standard 19 inch wide
equipment racks; 5/64 inch thick 14 gauge steel rolled-edge construction; cabling
terminated on Type 110 insulation displacement connectors; printed circuit board interface.

a. Jacks:  Non-keyed RJ-45, suitable for and complying with same standard as cable to
be terminated; maximum 48 ports per standard width panel.

b. Capacity:  Provide ports sufficient for cables to be terminated plus 25 percent spare.

c. Labels:  Factory installed laminated plastic nameplates above each port, numbered
consecutively; comply with TIA-606.

d. Provide incoming cable strain relief and routing guides on back of panel.

2.06 COMMUNICATIONS OUTLETS

A. Outlet Boxes:  Comply with Section 26 05 37.

1. Provide depth as required to accommodate cable manufacturer's recommended minimum
conductor bend radius.

B. Wall Plates:

1. Comply with system design standards and UL 514C.

2. Accepts modular jacks/inserts.

3. Capacity:

a. Data or Combination Voice/Data Outlets:  Quantity of ports as indicated on drawings.

4. Wall Plate Material/Finish - Flush-Mounted Outlets:  Type 302 stainless steel.

5. Product(s):
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a. Provide the following Hubbell product or as otherwise indicated on drawings:  SS
wallplates Model Number SSXXX. www.hubbell.com/hubbellpremisewiring/en or
approved equal

2.07 GROUNDING AND BONDING COMPONENTS

A. Comply with TIA-607.

2.08 IDENTIFICATION PRODUCTS

A. Comply with TIA-606.

B. Comply with TIA-606.

2.09 SOURCE QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Factory test cables according to TIA-568.

PART 3  EXECUTION

3.01 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (cabling), TIA-569 (pathways), TIA-607
(grounding and bonding), NECA/BICSI 568, NFPA 70, and SYSTEM DESIGN as specified in
PART 2.

B. Comply with Communication Service Provider requirements.

C. Grounding and Bonding:  Perform in accordance with TIA-607 and NFPA 70.

D. Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section 07 84 00.

3.02 INSTALLATION OF  PATHWAYS

A. Install pathways with the following minimum clearances:

1. 48 inches from motors, generators, frequency converters, transformers, x-ray equipment,
and uninterruptible power systems.

2. 12 inches from power conduits and cables and panelboards.

3. 5 inches from fluorescent and high frequency lighting fixtures.

4. 6 inches from flues, hot water pipes, and steam pipes.

B. Outlet Boxes:

1. Coordinate locations of outlet boxes provided under Section 26 05 37 as required for
installation of telecommunications outlets provided under this section.

a. Mounting Heights:  Unless otherwise indicated, as follows:

1) Telephone and Data Outlets:  18 inches above finished floor.

2) Telephone Outlets for Side-Reach Wall-Mounted Telephones:  48 inches above
finished floor to top of telephone.

b. Orient outlet boxes for vertical installation of wiring devices unless otherwise
indicated.

c. Provide minimum of 12 horizontal separation between flush mounted outlet boxes
installed on opposite sides of fire rated walls.

d. Unless otherwise indicated, provide separate outlet boxes for line voltage and low
voltage devices.

e. Locate outlet boxes so that wall plate does not span different building finishes.

f. Locate outlet boxes so that wall plate does not cross masonry joints.

3.03 INSTALLATION OF EQUIPMENT AND CABLING

A. Cabling:  
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1. Do not bend cable at radius less than manufacturer's recommended bend radius; for
unshielded twisted pair use bend radius of not less than 4 times cable diameter.

2. Do not over-cinch or crush cables.

3. Do not exceed manufacturer's recommended cable pull tension.

4. When installing in conduit, use only lubricants approved by cable manufacturer and do not
chafe or damage outer jacket.

B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable,
looped neatly:

1. At Distribution Frames:  120 inches.

2. At Outlets - Copper:  12 inches.

C. Copper Cabling:

1. Category 5e and Above:  Maintain cable geometry; do not untwist more than 1/2 inch from
point of termination.

2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.

3. Use T568B wiring configuration.

D. Identification:

1. Use wire and cable markers to identify cables at each end.

2. Use manufacturer-furnished label inserts, identification labels, or engraved wallplate to
identify each jack at communications outlets with unique identifier.

3. Use identification nameplate to identify cross-connection equipment, equipment racks, and
cabinets.

3.04 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

B. Comply with inspection and testing requirements of specified installation standards.

C. Visual Inspection:

1. Inspect cable jackets for certification markings.

2. Inspect cable terminations for color coded labels of proper type.

3. Inspect outlet plates and patch panels for complete labels.

D. Testing - Copper Cabling and Associated Equipment:

1. Test backbone cables after termination but before cross-connection.

2. Category 5e and Above Backbone:  Perform near end cross talk (NEXT) and attenuation
tests.

3. Category 5e and Above Links:  Perform tests for wire map, length, attenuation, NEXT, and
propagation delay.

E. Final Testing:  After all work is complete, including installation of telecommunications outlets,
and telephone dial tone service is active, test each voice jack for dial tone.

END OF SECTION


