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CWVRAA
KANAWHA COUNTY, WEST VIRGINIA

YEAGER TERMINAL PARTIAL ROOF AND ROOFTOP UNIT
REPLACEMENT

ADDENDUM #1
JUNE 8, 2023

THRASHER PROJECT #T60-11075

TO WHOM IT MAY CONCERN:

A Pre-Bid Conference was held on Tuesday, June 6, 2023, on the above-referenced project, a
copy of the sign in sheet is included in this Addendum. The following are clarifications and
responses to questions posed by contractors for the above reference project.

A. GENERAL
1. Questions are due by 4:00 p.m. Friday, June 9, 2023.
2. To join the Bid Opening via Microsoft Teams please follow:
Join on your computer, mobile app or room device Click here to join the meeting

B. SPECIFICATIONS

. Specification Added: 070150.19 Preparation for Reroofing

Specification Added: 075423 Thermoplastic Polyolefin

Specification Added: 077100 Roof Specialties

Specification Added: 079200 Joint Sealants

Specification Revised: 237416.13 Packaged, Small-Capacity, Rooftop Air-
Conditioning Units

Specification Revised: 237416.11 Packaged, Large-Capacity, Rooftop Air-
Conditioning Units
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C. DRAWINGS
1. Revised: M1.01
2. Added: C1.00 — CSPP Exhibit
3. Revised: Cover Sheet

D. QUESTIONS AND RESPONSES

No Questions were asked.

E. CLARIFICATIONS

None

300 Association Drive | Charleston, WV 25311 |www.thethrashergroup.com
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If you have any questions or comments, please feel free to contact me at your earliest
convenience. As a reminder, bids will be received until 1:00 p.m. on Thursday, June 15, 2023, at The
Thrasher Group, 1000 Corporate Landing, Charleston, WV 25311. Please see the link above to join via

Teams. Good luck to everyone and thank you for your interest in the project
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Sincerely,
THE THRASHER GROUP, INC. :
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CWVRAA
KANAWHA COUNTY, WEST VIRGINIA
YEAGER TERMINAL PARTIAL ROOF AND ROOFTOP

PRE-BID CONFERENCE
Tuesday, June 6, 2023

Thrasher Project #160-11075
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Plan Holder Report as of 06/08/2023 01:09 PM CDT
Yeager Terminal Roof & Rooftop Unit Replacement

Closing Date: Fri, 06/16/2023 01:00 PM EDT  Posting Type: Construction Project Owner Name: Central WV Regional Airport Authority Solicitor Name:
The Thrasher Group Contact: Amanda Cheuvront Phone: 304-343-7601 Email: acheuvront@thethrashergroup.com

Company Name &
Address

Dodge Data & Analytics
2860 S State Hwy 161,
Grand Prairie, TX-75052

ConstructConnect
3825 Edwards Rd,
Cincinnati, OH-45209

March-Westin Company,
Inc.

360 Frontier Street,
Morgantown, WV-26505

RAMP CONSTRUCTION
COMPANY INC

1020 ROUTE 519, EIGHTY
FOUR, PA-15330

Kalkreuth Roofing and
Sheet Metal

53-14th Street Ste100,
Wheeling, WV-26003

Tri-State Roofing & Sheet
Metal

PO Box 1231, Charleston,
WV-25324

Contact Name/Email Address

Daedri Cavuoto
daedri.cavuoto@construction.com

Eric Mills
content@constructconnect.com

Vicki Snider
vicki@marchwestin.com

ANDREW MALETTA
RAMPCONSTRUCTION@AOL.COM

Briana Fowkes
estimatingwv@krsm.net

Brandon
bmerriman@tri-stateservice.com

Phone/Fax

513.666.3354
800-768-5594

800-364-2059
866-570-8187

3045994880
8883705090

724-745-8945

13042328540

304-755-8135
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Plan Room

Plan Room

Prime Bidder

Plan Room

Prime Bidder

Construction Manager

Entry Date Doc Type Comments
05/26/2023  eBidDoc
05/31/2023 eBidDoc
06/01/2023 eBidDoc
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06/05/2023 eBidDoc
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SECTION 070150.19 - PREPARATION FOR REROOFING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

1.6

SUMMARY

Section Includes:

1. Full tear-off of roof system at areas indicated on Drawings.
2. Removal of flashings and counterflashings.
DEFINITIONS

Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA
Roofing and Waterproofing Manual" apply to work of this Section.

Full Roof Tear-Off: Removal of existing roofing system from deck.

PREINSTALLATION MEETINGS

Preliminary Roofing Conference: Before starting removal Work, conduct conference at Project
site.

INFORMATIONAL SUBMITTALS

Photographs or Videotape: Show existing conditions of adjoining construction and site
improvements, including exterior and interior finish surfaces, that might be misconstrued as

having been damaged by reroofing operations.

1. Submit before Work begins.

QUALITY ASSURANCE

Installer Qualifications: Approved by warrantor of existing roofing system to work on existing
roofing.

FIELD CONDITIONS
Existing Roofing System: Built-up asphalt roofing.
Owner will occupy portions of building immediately below reroofing area.

1. Conduct reroofing so Owner's operations are not disrupted.

PREPARATION FOR REROOFING 070150.19 -1
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2. Provide Owner with not less than 72 hours written notice of activities that may affect
Owner's operations.
3. Coordinate work activities daily with Owner so Owner has adequate advance notice to

1.7

A.

place protective dust and water-leakage covers over sensitive equipment and furnishings,
shut down HVAC and fire-alarm or -detection equipment if needed, and evacuate
occupants from below work area.

4, Before working over structurally impaired areas of deck, notify Owner to evacuate
occupants from below affected area.

a. Verify that occupants below work area have been evacuated before proceeding
with work over impaired deck area.

Protect building to be reroofed, adjacent buildings, walkways, site improvements, exterior
plantings, and landscaping from damage or soiling from reroofing operations.

Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.

Conditions existing at time of inspection for bidding will be maintained by Owner as far as

practical.

1. The results of an analysis of test cores from existing roofing system are available for
Contractor's reference.

Weather Limitations: Proceed with reroofing preparation only when existing and forecasted
weather conditions permit Work to proceed without water entering existing roofing system or

building.

1. Remove only as much roofing in one day as can be made watertight in the same day.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during reroofing, by methods and with materials so as not to void existing roofing system
warranty.

PART 2 - PRODUCTS

2.1

A.

AUXILIARY REROOFING MATERIALS

General: Use auxiliary reroofing preparation materials recommended by roofing system
manufacturer for intended use and compatible with components of existing and new roofing
system.

PREPARATION FOR REROOFING 070150.19 - 2
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PART 3 - EXECUTION

3.1

3.2

PREPARATION

Seal or isolate windows that may be exposed to airborne substances created in removal of
existing materials.

Shut off rooftop utilities and service piping before beginning the Work.

Test existing roof drains to verify that they are not blocked or restricted.

1. Immediately notify Architect of any blockages or restrictions.

Coordinate with Owner to shut down air-intake equipment in the vicinity of the Work.

1. Cover air-intake louvers before proceeding with reroofing work that could affect indoor
air quality or activate smoke detectors in the ductwork.

During removal operations, have sufficient and suitable materials on-site to facilitate rapid
installation of temporary protection in the event of unexpected rain.

Maintain roof drains in functioning condition to ensure roof drainage at end of each workday.
1. Prevent debris from entering or blocking roof drains and conductors.
a. Use roof-drain plugs specifically designed for this purpose.
b. Remove roof-drain plugs at end of each workday, when no work is taking place, or
when rain is forecast.

2. If roof drains are temporarily blocked or unserviceable due to roofing system removal or
partial installation of new roofing system, provide alternative drainage method to remove
water and eliminate ponding.

a. Do not permit water to enter into or under existing roofing system components that
are to remain.

ROOF TEAR-OFF

Notify Owner each day of extent of roof tear-off proposed for that day.

Lower removed roofing materials to ground and onto lower roof levels, using dust-tight chutes
or other acceptable means of removing materials from roof areas.

Remove loose aggregate from aggregate-surfaced, built-up bituminous roofing using a power
broom.

Remove pavers and accessories from roofing.

PREPARATION FOR REROOFING 070150.19 - 3



CWVRAA ADDED: Addendum 1

Yeager Terminal Partial Roof and Rooftop June 8, 2023
Page 4 of 6
1. Store and protect pavers and accessories for reuse in manner not to exceed structural
loading limitations of roof deck.
2. Discard cracked pavers.
E. Full Roof Tear-off: Where indicated on Drawings, remove existing roofing and other roofing

33

34

A.

system components down to the existing roof deck.

Remove substrate board, vapor retarder, roof insulation, and cover board.

Remove base flashings and counter flashings.

Remove perimeter edge flashing and gravel stops.

Remove copings.

Remove flashings at pipes, curbs, mechanical equipment, and other penetrations.

Remove roof drains indicated on Drawings to be removed.

Remove wood blocking, curbs, and nailers.

Bitumen and felts that are firmly bonded to concrete decks are permitted to remain if felts
are dry.

PN RO =

a. Remove unadhered bitumen, unadhered felts, and wet felts.
9. Remove excess asphalt from steel deck.
a. A maximum of 15 1b/100 sq. ft. of asphalt is permitted to remain on steel decks.

10. Remove fasteners from deck or cut fasteners off slightly above deck surface.

DECK PREPARATION
Inspect deck after tear-off of roofing system.

If broken or loose fasteners that secure deck panels to one another or to structure are observed,
or if deck appears or feels inadequately attached, immediately notify Architect.

1. Do not proceed with installation until directed by Architect.

If deck surface is unsuitable for receiving new roofing or if structural integrity of deck is
suspect, immediately notify Architect.

1. Do not proceed with installation until directed by Architect.

Provide additional deck securement as indicated on Drawings.

Replace steel deck as directed by Architect.

1. Deck replacement will be paid for by adjusting the Contract Sum according to unit prices
included in the Contract Documents.

BASE FLASHING REMOVAL

Remove existing base flashings.

PREPARATION FOR REROOFING 070150.19 - 4
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1. Clean substrates of contaminants, such as asphalt, sheet materials, dirt, and debris.
B. Do not damage metal counterflashings that are to remain.
1. Replace metal counterflashings damaged during removal with counterflashings of same

metal, weight or thickness, and finish as existing.
C.  Inspect parapet sheathing, wood blocking, curbs, and nailers for deterioration and damage.

1. If parapet sheathing, wood blocking, curbs, or nailers have deteriorated, immediately
notify Architect.

D.  When directed by Architect, replace parapet framing, wood blocking, curbs, and nailers to

comply with Section 061053 Miscellaneous Rough Carpentry."

END OF SECTION 070150.19

PREPARATION FOR REROOFING 070150.19 - 5
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SECTION 075423 - THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY

Section Includes:

I. Adhered thermoplastic polyolefin (TPO) roofing system.
2. Roof insulation.

3. Walkways.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at project site.

ACTION SUBMITTALS
Product Data: For each type of product.

1. For insulation and roof system component fasteners, include copy of FM Approvals'
RoofNav listing.

Shop Drawings: Include roof plans, sections, details, and attachments to other work, including
the following:

Layout and thickness of insulation.

Base flashings and membrane termination details.

Flashing details at penetrations.

Tapered insulation layout, thickness, and slopes.

Insulation fastening patterns for corner, perimeter, and field-of-roof locations.

nh W=

Samples: For the following products:

1. Roof membrane and flashings, of color required.
2. Walkway pads or rolls, of color required.

Wind Uplift Resistance Submittal: For roofing system, indicating compliance with wind uplift
performance requirements.

INFORMATIONAL SUBMITTALS

Manufacturer Certificates:

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 - 1
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1. Performance Requirement Certificate: Signed by roof membrane manufacturer, certifying
that roofing system complies with requirements specified in "Performance Requirements"
Article.
a. Submit evidence of compliance with performance requirements.
2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all

1.5

1.6

1.7

materials supplied under this Section are acceptable for special warranty.

Product Test Reports: For roof membrane and insulation, for tests performed by a qualified
testing agency, indicating compliance with specified requirements.

Research reports.

Field Test Reports:

1. Concrete internal relative humidity test reports.

2. Fastener-pullout test results and manufacturer's revised requirements for fastener
patterns.

Field quality-control reports.

Sample warranties.

CLOSEOUT SUBMITTALS
Maintenance data.

Certified statement from existing roof membrane manufacturer stating that existing roof
warranty has not been affected by Work performed under this Section.

QUALITY ASSURANCE
Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing

system manufacturer to install manufacturer's product and that is eligible to receive
manufacturer's special warranty.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of roofing system that
fail in materials or workmanship within specified warranty period.

1. Warranty Period: 30 years from date of Substantial Completion.

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 -2
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PART 2 - PRODUCTS

2.1

A.

2.2

PERFORMANCE REQUIREMENTS

Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when tested
according to ASTM G152, ASTM G154, or ASTM G155.

Impact Resistance: Roof membrane shall resist impact damage when tested according to
ASTM D3746, ASTM D4272, or the "Resistance to Foot Traffic Test" in FM Approvals 4470.

Wind Uplift Resistance: Design roofing system to resist the following wind uplift pressures
when tested according to FM Approvals 4474, UL 580, or UL 1897:

l. Zone 1 (Roof Area Field): 60 Ibf/sq. ft.
2. Zone 2 (Roof Area Perimeter): 90 1bf/sq. ft.

a. Location: From roof edge to 5 feet 6 inches inside roof edge.
3. Zone 3 (Roof Area Corners): 110 Ibf/sq. ft.

a. Location: 5 feet 6 inches in each direction from building corner.
FM Approvals' RoofNav Listing: Roof membrane, base flashings, and component materials
shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a
roofing system, and shall be listed in FM Approvals' RoofNav for Class 1 or noncombustible

construction, as applicable. Identify materials with FM Approvals Certification markings.

1. Fire/Windstorm Classification: Class 1A-90.
2. Hail-Resistance Rating: FM Global Property Loss Prevention Data Sheet 1-34 MH.

Energy Performance: Roofing system shall have an initial solar reflectance of not less than 0.70
and an emissivity of not less than 0.75 when tested according to CRRC-1.

Exterior Fire-Test Exposure: ASTM E108 or UL 790, Class B; for application and roof slopes
indicated; testing by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify
products with appropriate markings of applicable testing agency.

THERMOPLASTIC POLYOLEFIN (TPO) ROOFING

TPO Sheet: ASTM D6878/D6878M, internally fabric- or scrim-reinforced, TPO sheet.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Carlisle SynTec Incorporated.
b. Firestone Building Products.

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 -3
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c. GenFlex Roofing Systems.
d. Versico Roofing Systems.

23

24

e. Sika Corporation.
2. Thickness: 80 mils, nominal.
3. Exposed Face Color: Black.
AUXILIARY ROOFING MATERIALS

General: Auxiliary materials recommended by roofing system manufacturer for intended use
and compatible with other roofing components.

1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction.

Sheet Flashing: Manufacturer's standard unreinforced TPO sheet flashing, 60 mils thick,
minimum, of same color as TPO sheet.

Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer.
Bonding Adhesive: Manufacturer's standard.

Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or aluminum bars,
approximately 1 by 1/8 inch thick; with anchors.

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening roofing components to
substrate, and acceptable to roofing system manufacturer.

Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings,
preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination
reglets, and other accessories.

ROOF INSULATION

Polyisocyanurate Board Insulation: ASTM C1289, Type 11, Class 1, Grade 2, felt or glass-fiber
mat facer on both major surfaces.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Atlas Roofing Corporation.
b. Carlisle SynTec Incorporated.
c. Firestone Building Products.
d. Insulfoam; Carlisle Construction Materials Company.
e. Rmax, Inc.

2. Size: 48 by 96 inches
3. Thickness:

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 -4
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a. Base Layer: 1-1/2 inches.
b. Upper Layer: 2 1/2 inches.

B.  Tapered Insulation: Provide factory-tapered insulation boards.
1. Material: Match roof insulation.
2. Minimum Thickness: 1/4 inch
3. Slope:
a. Roof Field: 1/8 inch per foot unless otherwise indicated on Drawings.
b. Saddles and Crickets: 1/2 inch per foot unless otherwise indicated on Drawings.

2.5 INSULATION ACCESSORIES
A.  Fasteners: Factory-coated steel fasteners with metal or plastic plates complying with corrosion-
resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate,
and acceptable to roofing system manufacturer.
B.  Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof
insulation to substrate or to another insulation layer as follows:
1. Full-spread, spray-applied, low-rise, two-component urethane adhesive.

2.6 WALKWAYS

A.  Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured
walkway pads, approximately 3/16 inch thick and acceptable to roofing system manufacturer.

1. Size: Approximately 30 by 30 inches.
2. Color: Contrasting with roof membrane.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements and other conditions affecting performance of the Work.

32 PREPARATION
A.  Perform fastener-pullout tests according to roof system manufacturer's written instructions.
1. Submit test result within 24 hours after performing tests.

a. Include manufacturer's requirements for any revision to previously submitted
fastener patterns required to achieve specified wind uplift requirements.

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 -5
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33 INSTALLATION OF ROOFING, GENERAL

A. Install roofing system according to roofing system manufacturer's written instructions, FM
Approvals' RoofNav listed roof assembly requirements, and FM Global Property Loss
Prevention Data Sheet 1-29.

B.  Complete terminations and base flashings and provide temporary seals to prevent water from
entering completed sections of roofing system at end of workday or when rain is forecast.
Remove and discard temporary seals before beginning Work on adjoining roofing.

34 INSTALLATION OF INSULATION

A.  Coordinate installing roofing system components so insulation is not exposed to precipitation or
left exposed at end of workday.

B.  Comply with roofing system and roof insulation manufacturer's written instructions for
installing roof insulation.

C.  Installation Over Metal Decking:

1. Install base layer of insulation with joints staggered not less than 24 inches in adjacent
rows and with long joints continuous at right angle to flutes of decking.

a. Locate end joints over crests of decking.

b. Where installing composite and noncomposite insulation in two or more layers,
install noncomposite board insulation for bottom layer and intermediate layers, if
applicable, and install composite board insulation for top layer.

c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to
intersecting sloping roof decks.

d. Make joints between adjacent insulation boards not more than 1/4 inch in width.

e. At internal roof drains, slope insulation to create a square drain sump with each

side equal to the diameter of the drain bowl plus 24 inches.
1) Trim insulation so that water flow is unrestricted.

f. Fill gaps exceeding 1/4 inch with insulation.

g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

h. Mechanically attach base layer of insulation using mechanical fasteners
specifically designed and sized for fastening specified board-type roof insulation to
metal decks.

1)  Fasten insulation to resist specified uplift pressure at corners, perimeter, and
field of roof.

2. Install upper layers of insulation and tapered insulation with joints of each layer offset not
less than 12 inches from previous layer of insulation.

a. Staggered end joints within each layer not less than 24 inches in adjacent rows.

b. Install with long joints continuous and with end joints staggered not less than 12
inches in adjacent rows.

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 - 6
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c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to
intersecting sloping roof decks.
d. Make joints between adjacent insulation boards not more than 1/4 inch in width.
e. At internal roof drains, slope insulation to create a square drain sump with each

3.5

side equal to the diameter of the drain bowl plus 24 inches.

1)  Trim insulation so that water flow is unrestricted.

f. Fill gaps exceeding 1/4 inch with insulation.
g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
h. Adhere each layer of insulation to substrate using adhesive according to FM

Approvals' RoofNav listed roof assembly requirements for specified Windstorm

Resistance Classification and FM Global Property Loss Prevention Data Sheet 1-

29, as follows:

D Set each layer of insulation in a uniform coverage of full-spread insulation
adhesive, firmly pressing and maintaining insulation in place.

INSTALLATION OF ADHERED ROOF MEMBRANE

Adhere roof membrane over area to receive roofing according to roofing system manufacturer's
written instructions.

Unroll roof membrane and allow to relax before installing.
Start installation of roofing in presence of roofing system manufacturer's technical personnel.

Accurately align roof membrane, and maintain uniform side and end laps of minimum
dimensions required by manufacturer. Stagger end laps.

Bonding Adhesive: Apply to substrate and underside of roof membrane at rate required by
manufacturer, and allow to partially dry before installing roof membrane. Do not apply to splice

area of roof membrane.

In addition to adhering, mechanically fasten roof membrane securely at terminations,
penetrations, and perimeter of roofing.

Apply roof membrane with side laps shingled with slope of roof deck where possible.

Seams: Clean seam areas, overlap roof membrane, and hot-air weld side and end laps of roof
membrane and sheet flashings, to ensure a watertight seam installation.

1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut
edges of roof membrane and sheet flashings.

2. Verify field strength of seams a minimum of twice daily, and repair seam sample areas.

3. Repair tears, voids, and lapped seams in roof membrane that do not comply with
requirements.

Spread sealant bed over deck-drain flange at roof drains, and securely seal roof membrane in
place with clamping ring.

THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING 075423 -7
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3.6 INSTALLATION OF BASE FLASHING

A.  Install sheet flashings and preformed flashing accessories, and adhere to substrates according to
roofing system manufacturer's written instructions.

B.  Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow
to partially dry. Do not apply to seam area of flashing.

C.  Flash penetrations and field-formed inside and outside corners with cured or uncured sheet
flashing.

D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side
and end laps to ensure a watertight seam installation.

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through
termination bars.

3.7 INSTALLATION OF WALKWAYS
A.  Flexible Walkways:
1. Install flexible walkways at the following locations:
a. Top and bottom of each roof access ladder.
b. Locations indicated on Drawings.
c. As required by roof membrane manufacturer's warranty requirements.
2. Provide 6-inch clearance between adjoining pads.
3. Heat weld to substrate or adhere walkway products to substrate with compatible adhesive
according to roofing system manufacturer's written instructions.
3.8 PROTECTING AND CLEANING

A.  Protect roofing system from damage and wear during remainder of construction period. When
remaining construction does not affect or endanger roofing system, inspect roofing system for
deterioration and damage, describing its nature and extent in a written report, with copies to
Architect and Owner.

B.  Correct deficiencies in or remove roofing system that does not comply with requirements, repair
substrates, and repair or reinstall roofing system to a condition free of damage and deterioration
at time of Substantial Completion and according to warranty requirements.

C.  Clean overspray and spillage from adjacent construction using cleaning agents and procedures

recommended by manufacturer of affected construction.

END OF SECTION 075423
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SECTION 077100 - ROOF SPECIALTIES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

L. Roof-edge specialties.

2. Roof-edge drainage systems.

3. Counterflashings.

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data: For each type of product.
Shop Drawings: For roof specialties.

1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to
other work. Distinguish between plant- and field-assembled work.

Samples: For each type of roof specialty and for each color and texture specified.

INFORMATIONAL SUBMITTALS
Product Test Reports: For tests performed by a qualified testing agency.

Sample warranty.

CLOSEOUT SUBMITTALS

Maintenance Data: For roofing specialties to include in maintenance manuals.

QUALITY ASSURANCE

Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements
that are FM Approvals listed for specified class and SPRI ES-1 tested to specified design
pressure.

ROOF SPECIALTIES 077100 - 1
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1.6 WARRANTY
A.  Roofing-System Warranty: Roof specialties are included in warranty provisions in Section

B.

075323 — EPDM Roofing.

Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof
specialties that show evidence of deterioration of factory-applied finishes within specified
warranty period.

1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Delta E units when tested according to ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 30 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

C.

A.

PERFORMANCE REQUIREMENTS

FM Approvals' Listing: Manufacture and install copings roof-edge specialties that are listed in
FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify
materials with FM Approvals' markings.

SPRI Wind Design Standard: Manufacture and install copings roof-edge specialties tested
according to SPRI ES-1 and capable of resisting the following design pressures:

1. Design Pressure: As indicated on Drawings.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes to prevent buckling, opening of joints, hole elongation, overstressing of components,
failure of joint sealants, failure of connections, and other detrimental effects. Provide clips that
resist rotation and avoid shear stress as a result of thermal movements. Base calculations on
surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

ROOF-EDGE SPECIALTIES

Canted Roof-Edge Fascia and Gravel Stop: Manufactured, two-piece, roof-edge fascia
consisting of snap-on metal fascia cover in section lengths not exceeding 12 feet (3.6 m) and a
continuous formed galvanized-steel sheet cant, 0.028 inch (0.71 mm) thick, minimum, with
extended vertical leg terminating in a drip-edge cleat. Provide matching corner units.
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Architectural Products Company.

ATAS International, Inc.

Castle Metal Products.

Drexel Metals; Carlisle Construction Materials.

Metal-Era, Inc.

PAC-CLAD: Petersen Aluminum Corporation; a Carlisle company.

2. Metallic-Coated Steel Sheet Fascia Covers: Zinc-coated (galvanized) steel, nominal
0.028-inch (0.71-mm) thickness.

e s oe

a. Surface: Smooth, flat finish.
b. Finish: Two-coat fluoropolymer.
c. Color: As selected by Architect from manufacturer's full range.

3. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, 0.032 inches (1.02 mm) thick.
a. Surface: Smooth, flat finish.
b. Finish: Two-coat fluoropolymer.
c. Color: As selected by Architect from manufacturer's full range.

4. Corners: Factory mitered and mechanically clinched and sealed watertight.

5. Splice Plates: Concealed, of same material, finish, and shape as fascia cover.

6. Fascia Accessories: Fascia extenders with continuous hold-down cleats Wall cap Soffit
trim.

B.  Roof-Edge Fascia: Manufactured, two-piece, roof-edge fascia consisting of snap-on metal fascia

cover in section lengths not exceeding 12 feet (3.6 m) and a continuous metal receiver with
integral drip-edge cleat to engage fascia cover and secure single-ply roof membrane. Provide
matching corner units.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. ATAS International, Inc.

b. Drexel Metals; Carlisle Construction Materials.
c. Metal-Era, Inc.
2. Metallic-Coated Steel Sheet Fascia Covers: Zinc-coated (galvanized) steel, nominal

0.028-inch (0.71-mm) thickness.

a. Surface: Smooth, flat finish.
b. Finish: Two-coat fluoropolymer.
c. Color: As selected by Architect from manufacturer's full range.
3. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, 0.032 inch (1.02 mm) thick.
a. Surface: Smooth, flat finish.
b. Finish: Two-coat fluoropolymer.
c. Color: As selected by Architect from manufacturer's full range.

ROOF SPECIALTIES 077100 - 3
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4, Corners: Factory mitered and mechanically clinched and sealed watertight.
5. Splice Plates: Concealed, of same material, finish, and shape as fascia cover.
6. Receiver: Manufacturer's standard material and thickness.
7. Fascia Accessories: Fascia extenders with continuous hold-down cleats Wall cap Soffit

trim.

23 ROOF-EDGE DRAINAGE SYSTEMS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. ATAS International, Inc.
2. Castle Metal Products.
3. Metal-Era, Inc.
4. SAF (Southern Aluminum Finishing Company. Inc.).
B.  Gutters: Manufactured in uniform section lengths not exceeding 12 feet, with matching corner

units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch above front
edge. Furnish flat-stock gutter straps, gutter brackets, expansion joints, and expansion-joint
covers fabricated from same metal as gutters.

1.
2.

3.
4.

S.

Aluminum Sheet: 0.040 inch thick.

Gutter Profile: As indicated according to SMACNA's "Architectural Sheet Metal
Manual."

Corners: Factory mitered and mechanically clinched and sealed watertight.

Gutter Supports: Manufacturer's standard supports as selected by Architect with finish
matching the gutters.

Gutter Accessories: Continuous hinged leaf guard of solid metal designed to shed leaves
and wire ball downspout strainer.

C. Downspouts: Plain rectangular complete with mitered elbows, manufactured from the
following exposed metal. Furnish with metal hangers, from same material as downspouts, and
anchors.

L.

Formed Aluminum: 0.040 inch thick.

D.  Aluminum Finish: Two-coat fluoropolymer.

1.

Color: As selected by Architect from manufacturer's full range.

24 REGLETS AND COUNTERFLASHINGS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. ATAS International, Inc.

2. Castle Metal Products.

3. Drexel Metals; Carlisle Construction Materials.
4. Fry Reglet Corporation.

5. Keystone Flashing Company, Inc.

6. Metal-Era, Inc.
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Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 4
inches (100 mm) and in lengths not exceeding 12 feet (3.6 m) designed to snap into reglets or
through-wall-flashing receiver and compress against base flashings with joints lapped, from the
following exposed metal:

1. Zinc-Coated Steel: Nominal 0.022-inch (0.56-mm) thickness.
2. Formed Aluminum: 0.024 inch (0.61 mm) thick.

Accessories:

L. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure flexible
flashing in reglet where clearance does not permit use of standard metal counterflashing
or where reglet is provided separate from metal counterflashing.

2. Counterflashing Wind-Restraint Clips: Provide clips to be installed before
counterflashing to prevent wind uplift of counterflashing lower edge.

Zinc-Coated Steel Finish: Two-coat fluoropolymer.

1. Color: As selected by Architect from manufacturer's full range.

Aluminum Finish: Two-coat fluoropolymer.

1. Color: As selected by Architect from manufacturer's full range.

MATERIALS

Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 (Z275) coating designation.
Aluminum Sheet: ASTM B209 (ASTM B209M), alloy as standard with manufacturer for finish
required, with temper to suit forming operations and performance required.

MISCELLANEOUS MATERIALS

Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet
performance requirements. Furnish the following unless otherwise indicated:

1. Exposed Penetrating Fasteners: Gasketed screws with hex washer heads matching color
of sheet metal.
2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel.

3. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip
zinc-coated steel according to ASTM A153/A153M or ASTM F2329.

Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant of type, grade, class,
and use classifications required by roofing-specialty manufacturer for each application.

Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for hooked-type joints with limited movement.

ROOF SPECIALTIES 077100 - 5
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D.  Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

E. Asphalt Roofing Cement: ASTM D4586, asbestos free, of consistency required for application.

2.7 FINISHES

A. Coil-Coated Galvanized-Steel Sheet Finishes:

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal
surfaces to comply with ASTM A755/A755M and coating and resin manufacturers'
written instructions.

Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat.
Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in both color coat
and clear topcoat.

Two-Coat Mica Fluoropolymer: AAMA 621. Fluoropolymer finish with
suspended mica flakes containing not less than 70 percent polyvinylidene fluoride
(PVDF) resin by weight in color coat.

B. Coil-Coated Aluminum Sheet Finishes:

1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal
surfaces to comply with coating and resin manufacturers' written instructions.

a.

b.

Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat.
Three-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not
less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in both color
coat and clear topcoat.

Two-Coat Mica Fluoropolymer: AAMA 2605. Fluoropolymer finish with
suspended mica flakes containing not less than 70 percent polyvinylidene fluoride
(PVDF) resin by weight in color coat.

Three-Coat Metallic Fluoropolymer: AAMA 2605. Fluoropolymer finish with
suspended metallic flakes containing not less than 70 percent polyvinylidene
fluoride (PVDF) resin by weight in both color coat and clear topcoat.

2. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.
3. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.

PART 3 - EXECUTION

3.1 INSTALLATION OF UNDERLAYMENT

A.  Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with
temperature restrictions of underlayment manufacturer for installation. Apply wrinkle free, in

ROOF SPECIALTIES
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shingle fashion to shed water, and with end laps of not less than 6 inches (152 mm) staggered
24 inches (610 mm) between courses. Overlap side edges not less than 3-1/2 inches (90 mm).
Roll laps with roller. Cover underlayment within 14 days.

1. Apply continuously under copings roof-edge specialties and reglets and counterflashings.
2. Coordinate application of self-adhering sheet underlayment under roof specialties with
requirements for continuity with adjacent air barrier materials.

B.  Felt Underlayment: Install with adhesive for temporary anchorage to minimize use of
mechanical fasteners under roof specialties. Apply in shingle fashion to shed water, with lapped
joints of not less than 2 inches (50 mm).

C.  Slip Sheet: Install with tape or adhesive for temporary anchorage to minimize use of mechanical
fasteners under roof specialties. Apply in shingle fashion to shed water, with lapped joints of
not less than 2 inches (50 mm).

3.2 INSTALLATION, GENERAL

A. Install roof specialties according to manufacturer's written instructions. Anchor roof specialties
securely in place, with provisions for thermal and structural movement. Use fasteners, solder,
protective coatings, separators, underlayments, sealants, and other miscellaneous items as
required to complete roof-specialty systems.

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning
and without warping, jogs in alignment, buckling, or tool marks.

2. Provide uniform, neat seams with minimum exposure of solder and sealant.

3. Install roof specialties to fit substrates and to result in weathertight performance. Verify
shapes and dimensions of surfaces to be covered before manufacture.

4. Torch cutting of roof specialties is not permitted.

5. Do not use graphite pencils to mark metal surfaces.

B.  Metal Protection: Protect metals against galvanic action by separating dissimilar metals from

contact with each other or with corrosive substrates by painting contact surfaces with
bituminous coating or by other permanent separation as recommended by manufacturer.

L. Coat concealed side of uncoated aluminum roof specialties with bituminous coating
where in contact with wood, ferrous metal, or cementitious construction.
2. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of

roof specialties for waterproof performance.

C.  Expansion Provisions: Allow for thermal expansion of exposed roof specialties.

1. Space movement joints at a maximum of 12 feet (3.6 m) with no joints within 18 inches
(450 mm) of corners or intersections unless otherwise indicated on Drawings.
2. When ambient temperature at time of installation is between 40 and 70 deg F (4 and 21

deg C), set joint members for 50 percent movement each way. Adjust setting
proportionately for installation at higher ambient temperatures.

ROOF SPECIALTIES 077100 - 7
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Fastener Sizes: Use fasteners of sizes that penetrate wood blocking or sheathing not less than 1-
1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.

Seal concealed joints with butyl sealant as required by roofing-specialty manufacturer.

Seal joints as required for weathertight construction. Place sealant to be completely concealed in
joint. Do not install sealants at temperatures below 40 deg F (4 deg C).

Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges
of sheets to be soldered to a width of 1-1/2 inches (38 mm); however, reduce pre-tinning where
pre-tinned surface would show in completed Work. Tin edges of uncoated copper sheets using
solder for copper. Do not use torches for soldering. Heat surfaces to receive solder and flow
solder into joint. Fill joint completely. Completely remove flux and spatter from exposed
surfaces.

INSTALLATION OF COPING

Install cleats, anchor plates, and other anchoring and attachment accessories and devices with
concealed fasteners.

Anchor copings with manufacturer's required devices, fasteners, and fastener spacing to meet
performance requirements.

1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates
anchored to substrate at manufacturer's required spacing that meets performance
requirements.

2. Interlock face-leg drip edge into continuous cleat anchored to substrate at manufacturer's
required spacing that meets performance requirements. Anchor back leg of coping with
screw fasteners and elastomeric washers at manufacturer's required spacing that meets
performance requirements.

INSTALLATION OF ROOF-EDGE SPECIALITIES

Install cleats, cants, and other anchoring and attachment accessories and devices with concealed
fasteners.

Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to
meet performance requirements.

INSTALLATION OF REGLETS AND COUNTERFLASHINGS

Surface-Mounted Reglets: Install reglets to receive flashings where flashing without embedded
reglets is indicated on Drawings. Install at height so that inserted counterflashings overlap 4

inches (100 mm) over top edge of base flashings.

Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that
counterflashings overlap 4 inches (100 mm) over top edge of base flashings. Lap

ROOF SPECIALTIES 077100 - 8
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counterflashing joints a minimum of 4 inches (100 mm) and bed with butyl sealant. Fit
counterflashings tightly to base flashings.

3.6 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

B. Clean and neutralize flux materials. Clean off excess solder and sealants.

C.  Remove temporary protective coverings and strippable films as roof specialties are installed.

END OF SECTION 077100
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

1. Silicone joint sealants.
2. Urethane joint sealants.
3. Preformed joint sealants.

PRECONSTRUCTION TESTING

Preconstruction Compatibility and Adhesion Testing: Submit to joint-sealant manufacturers
eight samples of materials that will contact or affect joint sealants. Use ASTM C 1087 to
determine whether priming and other specific joint preparation techniques are required to obtain
rapid, optimum adhesion of joint sealants to joint substrates. When in question provide
priming.

Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to
Project joint substrates. Test joint sealants according to Method A, Field-Applied Sealant Joint
Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in
ASTM C 1521. Arrange for tests to take place with joint sealant manufacturer’s technical
representative present.

SUBMITTALS

Product Data: For each joint-sealant product indicated.

Samples: For each kind and color of joint sealant required from a manufacturer’s chart
representing the full range of colors.

Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.

3. Joint-sealant formulation.

4. Joint-sealant color.

Product test reports.
Preconstruction compatibility and adhesion test reports.

Preconstruction field-adhesion test reports.

JOINT SEALANTS 079200 - 1
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G.  Field-adhesion test reports. If previous testing of current sealant products for adhesion to
compatibility with, joint substrates and other materials matching those submitted, submit the
joint data based on those previous tests.
H.  Warranties.
1.4 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the testing
indicated.
B.  Preinstallation Conference: Conduct conference at Project site.
C. Do not proceed with installation of joint sealants under the following conditions:
1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 def F.
2. When joint substrates are wet.
3. Where joint widths are less or greater than those allowed by joint-sealant manufacturer
for applications indicated.
4. Contaminants capable of interfering with adhesion have not yet been removed from joint
substrates.
1.5 WARRANTY
A.  Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or
replace joint sealants that do not comply with performance and other requirements specified in
this Section within specified warranty period.
1. Warranty Period: Two years from date of Substantial Completion.
B.  Special warranties specified in this Article exclude deterioration or failure of elastomeric joint

sealants from the following:

1. Movement of the structure resulting in stresses on the sealant exceeding sealant
manufacturer’s written specifications for sealant elongation and compression caused by
structural settlement or errors attributable to design or construction.

2. Disintegration of joint substrates from natural causes exceeding design specifications.

3. Mechanical damage caused by individuals, tools, or other outside agents.

4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric
contaminants.

PART 2 - PRODUCTS

2.1

A.

MATERIALS, GENERAL

VOC Content of Interior Sealants: Provide sealants and sealant primers for use inside the
weatherproofing system that comply with the following limits for VOC content when calculated
according to 40 CFR 59, Part 59, Subpart D (EPA Method 24):

1. Architectural Sealants: 250 g/L.

JOINT SEALANTS 079200 - 2
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2. Sealant Primers for Nonporous Substrates: 250 g/L.
3. Sealant Primers for Porous Substrates: 775 g/L.

Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for
each liquid-applied joint sealant specified, including those referencing ASTM C 920
classifications for type, grade, class, and uses related to exposure and joint substrates.

1. Suitability for Immersion in Liquids. Where sealants are indicated for Use I for joints
that will be continuously immersed in liquids, provide products that have undergone
testing according to ASTM C 1247. Liquid used for testing sealants is deionized water,
unless otherwise indicated.

Stain-Test-Response Characteristics: Where sealants are specified to be nonstaining to porous
substrates, provide products that have undergone testing according to ASTM C 1248 and have
not stained porous joint substrates indicated for Project.

Suitability for Contact with Food: Where sealants are indicated for joints that will come in
repeated contact with food, provide products that comply with 21 CFR 177.2600.

SILICONE JOINT SEALANTS

Mildew-Resistant Acid-Curing Silicone Joint Sealant: ASTM C 920.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following available manufacturers offering products that may be incorporated into the
Work include, but are not limited to, the following:

BASF Building Systems.

Dow Corning Corporation.

GE Advanced Materials - Silicones.

May National Associates, Inc.

Pecora Corporation.

Polymeric Systems, Inc.

Schnee-Morehead, Inc.

Sika Corporation; Construction Products Division.

Tremco Incorporated.

. Architect/Engineer approved equivalent.

Type: Single component (S).

Grade: nonsag (NS).

Class: 50.

Uses Related to Exposure: Traffic (T) Nontraffic (NT).

TS0 th0 A0 o
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URETHANE JOINT SEALANTS

Urethane Joint Sealant: ASTM C 920 (Interior jointing only).

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following available manufacturers offering products that may be incorporated into the
Work include, but are not limited to, the following:

a. BASF Building Systems.
b. Bostik, Inc.
c. Lymtal, International, Inc.

JOINT SEALANTS 079200 - 3
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May National Associates, Inc.

Pacific Polymers International, Inc.

Pecora Corporation.

Polymeric Systems, Inc.

Schnee-Morehead, Inc.

Sika Corporation; Construction Products Division.
Tremco Incorporated.

. Architect/Engineer approved Equivalent.

Type: Single component (S).

Grade: nonsag (NS).

Class: 50.

Uses Related to Exposure: Traffic (T) Nontraffic (NT).

FTorE@ o o
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PREFORMED JOINT SEALANTS

Preformed Foam Joint Sealant: Manufacturer's standard preformed, closed-cell foam sealant
manufactured from polyethylene foam as manufactured by WR Meadows. Factory produce in
sizes in roll or stick form to fit joint widths indicated for use against between concrete slabs or
slab and masonry.

1. Manufacturers: Subject to compliance with requirements.

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated.

3. Architect/Engineer approved equivalent.

JOINT SEALANT BACKING

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate

tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants
and sealant backing materials.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.

JOINT SEALANTS 079200 - 4
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PART 3 - EXECUTION

3.1

32

A.

PREPARATION
Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with joint-sealant manufacturer's written instructions.

1. Remove laitance and form-release agents from concrete.

2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do
not stain, harm substrates, or leave residues capable of interfering with adhesion of joint
sealants.

Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as
indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or
by cleaning methods required to remove sealant smears. Remove tape immediately after tooling
without disturbing joint seal.

INSTALLATION

Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint
widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant application and

replace them with dry materials.

Install bond-breaker tape behind sealants where sealant backings are not used between sealants
and backs of joints.

Install sealants using proven techniques that comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow

optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or
curing begins, tool sealants according to requirements specified in subparagraphs below to form
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure
contact and adhesion of sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
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2. Use tooling agents that are approved in writing by sealant manufacturer and that do not

33

34

discolor sealants or adjacent surfaces.
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise
indicated.

Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods
and with cleaning materials approved in writing by manufacturers of joint sealants and of
products in which joints occur.

FIELD QUALITY CONTROL

Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:
1. Extent of Testing: Test completed and cured sealant joints as follows:
a. Perform 5 tests for the first 1000 feet of joint length for each kind of sealant and
joint substrate.
b. Perform 1 test for each 1000 feet of joint length thereafter or 1 test per each floor
per elevation.
2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint
Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in
ASTM C 1521.

Evaluation of Field-Adhesion Test Results: Sealants not evidencing adhesive failure from
testing or noncompliance with other indicated requirements will be considered satisfactory.
Remove sealants that fail to adhere to joint substrates during testing or to comply with other
requirements. Retest failed applications until test results prove sealants comply with indicated
requirements.

JOINT-SEALANT SCHEDULE

Joint-Sealant Application: Exterior joints in horizontal traffic surfaces.

1. Joint Locations:
a. Isolation and contraction joints in cast-in-place concrete slabs.
b. Joints between different materials listed above.
c. Other joints as indicated.
2. Joint Sealant: Silicone.
3. Joint Sealant: Preformed foam. (closed cell).
4. Joint-Sealant Color: As selected by Architect/Engineer from manufacturer's full range of
colors.

Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
1. Joint Locations:

Construction joints in cast-in-place concrete.

Joints between concrete walks/pads and masonry walls.

Control and expansion joints in unit masonry.

At perimeter of window and door frames.

Joints in exterior insulation and finish systems.

Joints between metal panels.

Joints between different materials listed above.

o oo TR
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h. Control and expansion joints in ceilings and other overhead surfaces.
1. Other joints as indicated.
2. Joint Sealant: Silicone.
3. Joint Sealant: Preformed foam.
4. Joint-Sealant Color: As selected by Architect/Engineer from manufacturer's full range of
colors.

END OF SECTION 079200
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SECTION 237416.11 - PACKAGED, SMALL-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS

PART 1 - GENERAL

1.1

A.

1.2

1.3

S 0 =

t

SUMMARY

Section includes packaged, small-capacity, rooftop air-conditioning units (RTUs) with the
following components:

Casings.

Fans, drives, and motors.

Coils.

Refrigerant circuit components.
Air filtration.

Gas furnaces.

Dampers.

Electrical power connections.
Controls.

WOk W=

ACTION SUBMITTALS
Product Data: For each type of RTU.

Shop Drawings: For each packaged, small-capacity, rooftop air-conditioning unit.

1. Include plans, elevations, sections, and mounting details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing
the items described in this Section, and coordinated with all building trades.

Sample Warranty: For manufacturer's warranty.
Source quality-control reports.
System startup reports.

Field quality-control reports.
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1.4 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For RTUs to include in emergency, operation, and

1.5

A.

maintenance manuals.

WARRANTY

Warranty: Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-
handling unit that fail in materials or workmanship within specified warranty period.

1. Warranty Period: 1 year(s) from date of Substantial Completion.
2. Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than 10 years
from date of Substantial Completion

PART 2 - PRODUCTS

A.

D.

F.

2.2

A.

B.

C.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
an NRTL, and marked for intended location and application.

NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs
and components.

ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment" and Section 7 - "Construction and Startup."

ASHRAE 15 Compliance: For refrigeration system safety.

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."

UL Compliance: Comply with UL 1995.

UNIT CASINGS

General Fabrication Requirements for Casings: Constructed of zinc coated, heavy gauge,
galvanized steel panels, fabricated to allow removal for access to internal parts and components,
with joints between sections sealed. Interior to be insulated with 1/8”, foil faced, closed-cell
insulation.

Static-Pressure Classifications:

1. For Unit Sections Upstream of Fans: Minus 2-inch wg.
2. For Unit Sections Downstream and Including Fans: 2-inch wg.

Panels and Doors:

1. Panels:
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a. Fabrication: Formed and reinforced with same materials and insulation thickness
as casing.
b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement
shall allow panels to be opened against air-pressure differential.
c. Gasket: Neoprene, applied around entire perimeters of panel frames.
d. Size: Large enough to allow inspection and maintenance of air-handling unit's

internal components.

D. Condensate Drain Pans:

L. Location: Each type of cooling coil.
2. Construction:
a. Single-wall, galvanized-steel or noncorrosive polymer sheet.
3. Drain Connection:
a. Located at lowest point of pan and sized to prevent overflow. Terminate with
threaded nipple on one end of pan.
b. Minimum Connection Size: NPS 1.
4. Slope: Minimum 0.125-in./ft. slope in at least two planes to collect condensate from

cooling coils (including coil piping connections, coil headers, and return bends) and from
humidifiers and to direct water toward drain connection.
2.3 FANS, DRIVES, AND MOTORS

A.  Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous
operation at maximum-rated fan speed and motor horsepower.

B.  Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel;
mounted on solid-steel shaft.

1. Shafts: With field-adjustable alignment.
a. Turned, ground, and polished hot-rolled steel with keyway.
2. Shaft Bearings:

a. Heavy-duty, self-aligning, pillow-block type with an L-50 rated life of minimum
100,000 hours according to ABMA 9.

3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with
shaped cutoff and spun-metal inlet bell.

a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll,
wheel, motor, and accessories.
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4, Centrifugal Fan Wheels: Inlet flange, backplate, and shallow blades with inlet and tip
curved forward in direction of airflow and mechanically fastened to flange and backplate;
steel or aluminum hub swaged to backplate and fastened to shaft with setscrews.
5. Mounting: For internal vibration isolation. Factory-mount fans with manufacturer's
standard vibration isolation mounting devices having a minimum static deflection of 1
inch.
6. Shaft Lubrication Lines: Extended to a location outside the casing.
7. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches wide,

24

attached to two strips of minimum 2-3/4-inch-wide by 0.028-inch-thick, galvanized-steel
sheet.

a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics,
coatings, and adhesives shall comply with UL 181, Class 1.

Drives, Direct: Factory-mounted, direct drive.

Motors:

1.

Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 230513 "Common Motor Requirements for
HVAC Equipment."

2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

3. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in electrical Sections.

COILS

General Requirements for Coils:

1.
2.

3.

Comply with AHRI 410.

Fabricate coils section to allow for removal and replacement of coil for maintenance and
to allow in-place access for service and maintenance of coil(s).

Coils shall not act as structural component of unit.

Supply-Air Refrigerant Coil:

1.

98]

Tubes: Copper.
Fins:

a. Material: Aluminum.

Fin and Tube Joints: Mechanical bond.
Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.

a. Working Pressure: Minimum 300 psig.

Outdoor-Air Refrigerant Coil:
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1. Tubes: Copper.
2. Fins:
a. Material: Aluminum.
3. Fin and Tube Joints: Mechanical bond.

4. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.

a. Working Pressure: Minimum 300 psig.

2.5 REFRIGERANT CIRCUIT COMPONENTS

A. Compressor: Hermetic, scroll, mounted on vibration isolators; with internal overcurrent and
high-temperature protection, internal pressure relief.

B.  Refrigeration Specialties:
1. Refrigerant: R-410A.
2. Expansion valve with replaceable thermostatic element.
3. Refrigerant filter/dryer.
4, Manual-reset high-pressure safety switch.
5. Automatic-reset low-pressure safety switch.
6. Minimum off-time relay.
7. Automatic-reset compressor motor thermal overload.
8. Brass service valves installed in compressor suction and liquid lines.
9. Four-way reversing valve with a replaceable magnetic coil, thermostatic expansion

valves with bypass check valves, and a suction line accumulator.

2.6 AIR FILTRATION
A.  Particulate air filtration is specified in Section 234100 "Particulate Air Filtration."
B.  Panel Filters:

1. Description: Pleated factory-fabricated, self-supported, disposable air filters with holding

frames.

2. Filter Unit Class: UL 900.

3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive
and antimicrobial coating.

4. Filter-Media Frame: Beverage board with perforated metal retainer, or metal grid, on

outlet side.

2.7 GAS FURNACES

A.  Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and
NFPA 54.
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B.  CSA Approval: Designed and certified by and bearing label of CSA.
C.  Burners: Stainless steel.

Rated Minimum Turndown Ratio: 30 to 1.

Fuel: Natural gas.

Ignition: Electronically controlled electric spark or hot-surface igniter with flame sensor.
Gas Control Valve: Two stage.

Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing
pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.

nh W=

D.  Heat-Exchanger and Drain Pan: Stainless steel.
E.  Venting, Gravity: Gravity vented| with vertical extension].
F. Safety Controls:

1. Gas Manifold: Safety switches and controls complying with ANSI standards.

2.8 DAMPERS

A.  Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel
dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade
arrangement with zinc-plated steel operating rods rotating in sintered bronze or nylon bearings
mounted in a single galvanized-steel frame, and with operating rods connected with a common
linkage. Leakage rate shall not exceed 4 cfm/sq. ft. at 1-inch wg and 8 cfim/sq. ft. at 4-inch wg.

B.  Barometric relief dampers.
C.  Electronic Damper Operators:

1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque.

2. Electronic damper position indicator shall have visual scale indicating percent of travel
and 2- to 10-V dc, feedback signal.

3. Operator Motors:

a. Comply with NEMA designation, temperature rating, service factor, enclosure
type, and efficiency requirements for motors specified in Section 230513
"Common Motor Requirements for HVAC Equipment.”

b. Size to operate with sufficient reserve power to provide smooth modulating action
or two-position action.

c. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil
immersed and sealed. Equip spring-return motors with integral spiral-spring
mechanism in housings designed for easy removal for service or adjustment of
limit switches, auxiliary switches, or feedback potentiometer.

4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running torque of
150 in. x 1bf and breakaway torque of 300 in. x Ibf.

PACKAGED, SMALL-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS 237416.11 -6
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5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and
breakaway torque of 150 in. x Ibf.

6. Size dampers for running torque calculated as follows:
a. Parallel-Blade Damper with Edge Seals: 7 inch-1b/sq. ft. of damper.
b. Opposed-Blade Damper with Edge Seals: 5 inch-1b/sq. ft. of damper.
c. Parallel-Blade Damper without Edge Seals: 4 inch-Ib/sq. ft of damper.
d. Opposed-Blade Damper without Edge Seals: 3 inch-1b/sq. ft. of damper.
e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500

fpm: Increase running torque by 1.5.
Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000
fpm: Increase running torque by 2.0.

=

7. Coupling: V-bolt and V-shaped, toothed cradle.

8. Overload Protection: Electronic overload or digital rotation-sensing circuitry.

9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual gear
release on nonspring-return actuators.

10. Power Requirements (Two-Position Spring Return): 24 V dc.

11.  Power Requirements (Modulating): Maximum 10 VA at 24 V ac or 8 W at 24 V dc.

12.  Proportional Signal: 2 to 10 V dc or 4 to 20 mA, and 2- to 10-V dc position feedback
signal.

13. Temperature Rating: Minus 22 to plus 122 deg F.

14.  Run Time: 12 seconds open, 5 seconds closed.

ELECTRICAL POWER CONNECTIONS

RTU shall have a single connection of power to unit with control-circuit transformer with built-
in overcurrent protection.

CONTROLS
Basic Unit Controls:

1. Provide with terminal strip for connection of existing ALC controls.

MATERIALS
Steel:

1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for steel sheet.

Stainless Steel:

1. Manufacturer's standard grade for casing.
2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or
moisture.
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C.  Galvanized Steel: ASTM A653/A653M.
D.  Aluminum: ASTM B209.
2.12 SOURCE QUALITY CONTROL
A.  AHRI Compliance:
1. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs.
2. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
3. Comply with AHRI 270 for testing and rating sound performance for RTUs.
4. Comply with AHRI 1060 for testing and rating performance for air-to-air exchanger.
B.  AMCA Compliance:

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and sound
performance according to AMCA 211 and AMCA 311.

2. Damper leakage tested according to AMCA 500-D.

3. Operating Limits: Classify according to AMCA 99.

PART 3 - EXECUTION

3.1

A.

32

A.

B.

C.

D.

33

A.

INSTALLATION

Examine roughing-in for RTUs to verify actual locations of piping and duct connections before
equipment installation.

PIPING CONNECTIONS

Where installing piping adjacent to RTU, allow space for service and maintenance.

Connect piping to unit mounted on vibration isolators with flexible connectors.

Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Extend to
nearest equipment or roof drain. Construct deep trap at connection to drain pan and install
cleanouts at changes in direction.

Gas Piping: Connect gas piping to burner, full size of gas train inlet, and connect with union and
shutoff valve with sufficient clearance for burner removal and service.

DUCT CONNECTIONS

Connect existing ductwork to RTU.
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34 ELECTRICAL CONNECTIONS
A.  Connect electrical wiring according to Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."
B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."
C.  Install electrical devices furnished by manufacturer, but not factory mounted, according to
NFPA 70 and NECA 1.
D. Install nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.
1. Nameplate shall be laminated acrylic or melamine plastic signs as layers of black with
engraved white letters at least 1/2 inch high.
2. Locate nameplate where easily visible.
3.5 CONTROL CONNECTIONS
A.  Install control and electrical power wiring to field-mounted control devices.
3.6 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B.  Perform tests and inspections with the assistance of a factory-authorized service representative.
C.  Tests and Inspections:
1. After installing RTUs and after electrical circuitry has been energized, test units for
compliance with requirements.
2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
3. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.
4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
D.  RTU will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
3.7 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain RTUs.

END OF SECTION 237416.11
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SECTION 237416.13 - PACKAGED, LARGE-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes packaged, large-capacity, rooftop air conditioning units (RTUs) with the
following components:

1. Casings.
2. Fans, drives, and motors.
3. Coils.
4. Refrigerant circuit components.
5. Air filtration.
6. Gas furnaces.
7. Dampers.
8. Electrical power connections.
9. Controls.
1.2 ACTION SUBMITTALS

A.  Product Data: For each type of RTU.

B.  Shop Drawings: For each packaged, large-capacity, rooftop air-conditioning units.

1. Include plans, elevations, sections, and mounting details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing
the items described in this Section, and coordinated with all building trades.

B.  Sample Warranty: For manufacturer's warranty.
C.  Source quality-control reports.

D.  System startup reports.

E. Field quality-control reports.
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1.4 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For RTUs to include in emergency, operation, and

1.5

A.

maintenance manuals.

WARRANTY

Warranty: Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-
handling unit that fail in materials or workmanship within specified warranty period.

1. Warranty Period: 1 year(s) from date of Substantial Completion.
2. Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than 10 years
from date of Substantial Completion

PART 2 - PRODUCTS

2.1

A.

D.

F.

2.2

A.

B.

C.

PERFORMANCE REQUIREMENTS

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
an NRTL, and marked for intended location and application.

NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs
and components.

ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment" and Section 7 - "Construction and Startup."

ASHRAE 15 Compliance: For refrigeration system safety.

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."

UL Compliance: Comply with UL 1995.

UNIT CASINGS

General Fabrication Requirements for Casings: Constructed of zinc coated, heavy gauge,
galvanized steel panels, fabricated to allow removal for access to internal parts and components,
with joints between sections sealed. Interior to be insulated with 1/8”, foil faced, closed-cell
insulation.

Static-Pressure Classifications:

1. For Unit Sections Upstream of Fans: Minus 2-inch wg.
2. For Unit Sections Downstream and Including Fans: 2-inch wg.

Panels and Doors:
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1. Panels:
a. Fabrication: Formed and reinforced with same materials and insulation thickness
as casing.
b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement
shall allow panels to be opened against air-pressure differential.
c. Gasket: Neoprene, applied around entire perimeters of panel frames.
d. Size: Large enough to allow inspection and maintenance of air-handling unit's

internal components. Dimensions to be at least 18 inches wide by full height of
unit casing up to a maximum height of 60 inches.

D. Condensate Drain Pans:

1. Location: Each type of cooling coil.

2. Construction:

a. Single-wall, galvanized-steel or noncorrosive polymer sheet.

3. Drain Connection:

a. Located at lowest point of pan and sized to prevent overflow. Terminate with
threaded nipple on one end of pan.
b. Minimum Connection Size: NPS 1.

4. Slope: Minimum 0.125-in./ft. slope in at least two planes to collect condensate from
cooling coils (including coil piping connections, coil headers, and return bends) and from
humidifiers and to direct water toward drain connection.

2.3 FANS, DRIVES, AND MOTORS

A.  Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous
operation at maximume-rated fan speed and motor horsepower.

B.  Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel;
mounted on solid-steel shaft.

1. Shafts: With field-adjustable alignment.
a. Turned, ground, and polished hot-rolled steel with keyway.
2. Shaft Bearings:

a. Heavy-duty, self-aligning, pillow-block type with an L-50 rated life of minimum
100,000 hours according to ABMA 9.

3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with
shaped cutoff and spun-metal inlet bell.

a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll,
wheel, motor, and accessories.
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4, Centrifugal Fan Wheels: Inlet flange, backplate, and shallow blades with inlet and tip
curved forward in direction of airflow and mechanically fastened to flange and backplate;
steel or aluminum hub swaged to backplate and fastened to shaft with setscrews.
5. Mounting: For internal vibration isolation. Factory-mount fans with manufacturer's
standard vibration isolation mounting devices having a minimum static deflection of 1
inch.
6. Shaft Lubrication Lines: Extended to a location outside the casing.
7. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches wide,

24

attached to two strips of minimum 2-3/4-inch-wide by 0.028-inch-thick, galvanized-steel
sheet.

a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics,
coatings, and adhesives shall comply with UL 181, Class 1.

Drives, Direct: Factory-mounted, direct drive.

Condenser-Coil Fan: propeller, mounted on shaft of permanently lubricated motors.

Motors:

1.

Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 230513 "Common Motor Requirements for
HVAC Equipment."

2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

3. Efficiency: Premium efficient as defined in NEMA MG 1.

4. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in electrical Sections.

COILS

General Requirements for Coils:

1.

3.

Comply with AHRI 410.

Fabricate coils section to allow removal and replacement of coil for maintenance and to
allow in-place access for service and maintenance of coil(s).

Coils shall not act as structural component of unit.

Supply-Air Refrigerant Coil:

1.
2.

98]

Tubes: Copper.
Fins:

a. Material: Aluminum.

Fin and Tube Joints: Mechanical bond.
Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.

a. Working Pressure: Minimum 300 psig.
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C. Outdoor-Air Refrigerant Coil:

1. Tubes: Copper.

2. Fins:
a. Material: Aluminum.
3. Fin and Tube Joints: Mechanical bond.

4. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.

a. Working Pressure: Minimum 300 psig.

2.5 REFRIGERANT CIRCUIT COMPONENTS
A.  Number of Refrigerant Circuits: Two.

B. Compressor: Hermetic,scroll, mounted on vibration isolators; with internal overcurrent and
high-temperature protection, internal pressure relief.

C.  Refrigeration Specialties:

Refrigerant: R-410A.

Expansion valve with replaceable thermostatic element.

Refrigerant filter/dryer.

Manual-reset high-pressure safety switch.

Automatic-reset low-pressure safety switch.

Minimum off-time relay.

Automatic-reset compressor motor thermal overload.

Brass service valves installed in compressor suction and liquid lines.
Low-ambient kit high-pressure sensor.

0. Four-way reversing valve with a replaceable magnetic coil, thermostatic expansion
valves with bypass check valves, and a suction line accumulator.

2SO0 NN R WD =

2.6 AIR FILTRATION
A. Panel Filters:

1. Description: Pleated factory-fabricated, self-supported, disposable air filters with holding

frames.

2. Filter Unit Class: UL 900.

3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive
and antimicrobial coating.

4. Filter-Media Frame: Beverage board with perforated metal retainer, or metal grid, on

outlet side.
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2.7 GAS FURNACES
A.  Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and
NFPA 54.
B.  CSA Approval: Designed and certified by and bearing label of CSA.
C.  Burners: Stainless steel.
1. Rated Minimum Turndown Ratio: 30 to 1.
2. Fuel: Natural gas.
3. Ignition: Electronically controlled electric spark or hot-surface igniter with flame sensor.
4. Gas Control Valve: Two stage.
5. Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing
pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.
D.  Heat-Exchanger and Drain Pan: Stainless steel.
E. Venting, Gravity: Gravity vented| with vertical extension].
F. Safety Controls:
1. Gas Manifold: Safety switches and controls complying with ANSI standards.
2.8 DAMPERS
A.  Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel
dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade
arrangement with zinc-plated steel operating rods rotating in sintered bronze or nylon bearings
mounted in a single galvanized-steel frame, and with operating rods connected with a common
linkage. Leakage rate shall not exceed 4 cfm/sq. ft. at 1-inch wg and 8 cfm/sq. ft. at 4-inch wg
B.  Barometric relief dampers.
C.  Electronic Damper Operators:

1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque.
Electronic damper position indicator shall have visual scale indicating percent of travel
and 2- to 10-V dc, feedback signal.

3. Operator Motors:

a. Comply with NEMA designation, temperature rating, service factor, enclosure
type, and efficiency requirements for motors specified in Section 230513
"Common Motor Requirements for HVAC Equipment."

b. Size to operate with sufficient reserve power to provide smooth modulating action
or two-position action.

c. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil
immersed and sealed. Equip spring-return motors with integral spiral-spring
mechanism in housings designed for easy removal for service or adjustment of
limit switches, auxiliary switches, or feedback potentiometer.
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4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running torque of

150 in. x 1bf and breakaway torque of 300 in. x 1bf.

5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and
breakaway torque of 150 in. x Ibf.

6. Size dampers for running torque calculated as follows:
a. Parallel-Blade Damper with Edge Seals: 7 inch-1b/sq. ft. of damper.
b. Opposed-Blade Damper with Edge Seals: 5 inch-1b/sq. ft. of damper.
c. Parallel-Blade Damper without Edge Seals: 4 inch-1b/sq. ft of damper.
d. Opposed-Blade Damper without Edge Seals: 3 inch-1b/sq. ft. of damper.
€. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500

fpm: Increase running torque by 1.5.
f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000
fpm: Increase running torque by 2.0.

7. Coupling: V-bolt and V-shaped, toothed cradle.

8. Overload Protection: Electronic overload or digital rotation-sensing circuitry.

9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual gear
release on nonspring-return actuators.

10.  Power Requirements (Two-Position Spring Return): 24 V dc.

11.  Power Requirements (Modulating): Maximum 10 VA at 24 V ac or 8§ W at 24 V dc.

12.  Proportional Signal: 2 to 10 V dc or 4 to 20 mA, and 2- to 10-V dc position feedback
signal.

13.  Temperature Rating: Minus 22 to plus 122 deg F.

14.  Run Time: 12 seconds open, 5 seconds closed.

2.9 ELECTRICAL POWER CONNECTIONS

A.  RTU shall have a single connection of power to unit with control-circuit transformer with built-
in overcurrent protection.

2.10 CONTROLS

A. Basic Unit Controls:

1.

Provide with terminal strip for connection of existing ALC controls.

2.11 MATERIALS

A. Steel:

1.
2.

ASTM A36/A36M for carbon structural steel.

ASTM A568/A568M for steel sheet.

B. Stainless Steel:

L.

Manufacturer's standard grade for casing.
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2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or
moisture.
C.  Galvanized Steel: ASTM A653/A653M.
D.  Aluminum: ASTM B209.
2.12 SOURCE QUALITY CONTROL
A.  AHRI Compliance:
1. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
2. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs
3. Comply with AHRI 270 for testing and rating sound performance for RTUs.
4. Comply with AHRI 1060 for testing and rating performance for air-to-air exchanger.
B.  AMCA Compliance:

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and sound
performance according to AMCA 211 and AMCA 311.

2. Damper leakage tested in accordance with AMCA 500-D.

3. Operating Limits: Classify according to AMCA 99.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

C.

D.

33

A.

INSTALLATION

Examine roughing-in for RTUs to verify actual locations of piping and duct connections before
equipment installation.

PIPING CONNECTIONS

Where installing piping adjacent to RTU, allow space for service and maintenance.

Connect piping to unit mounted on vibration isolators with flexible connectors.

Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Extend to
nearest equipment or roof drain. Construct deep trap at connection to drain pan and install
cleanouts at changes in direction.

Gas Piping: Connect gas piping to burner, full size of gas train inlet, and connect with union and
shutoff valve with sufficient clearance for burner removal and service.

DUCT CONNECTIONS

Connect existing ductwork to RTU.
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3.4 ELECTRICAL CONNECTIONS
A.  Connect electrical wiring according to Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."
B.  Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."
C.  Install electrical devices furnished by manufacturer, but not factory mounted, according to
NFPA 70 and NECA 1.
D. Install nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.
1. Nameplate shall be laminated acrylic or melamine plastic signs as layers of black with
engraved white letters at least 1/2 inch high.
2. Locate nameplate where easily visible.
3.5 CONTROL CONNECTIONS
A.  Install control and electrical power wiring to field-mounted control devices.
3.6 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B.  Perform the following tests and inspections with the assistance of a factory-authorized service
representative:
1. After installing RTUs and after electrical circuitry has been energized, test units for
compliance with requirements.
2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
3. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.
4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
C.  RTU will be considered defective if it does not pass tests and inspections.
D.  Prepare test and inspection reports.
3.7 DEMONSTRATION
A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain RTUs.

END OF SECTION 237416.13
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	237416.13 SF - Packaged, Large-Capacity, Rooftop Air-Conditioning Units.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes packaged, large-capacity, rooftop air conditioning units (RTUs) with the following components:
	1. Casings.
	2. Fans, drives, and motors.
	3. Coils.
	4. Refrigerant circuit components.
	5. Air filtration.
	6. Gas furnaces.
	7. Dampers.
	8. Electrical power connections.
	9. Controls.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of RTU.
	B. Shop Drawings: For each packaged, large-capacity, rooftop air-conditioning units.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. Sample Warranty: For manufacturer's warranty.
	C. Source quality-control reports.
	D. System startup reports.
	E. Field quality-control reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For RTUs to include in emergency, operation, and maintenance manuals.

	1.5 WARRANTY
	A. Warranty: Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-handling unit that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 1 year(s) from date of Substantial Completion.
	2. Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than 10 years from date of Substantial Completion



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs and components.
	C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	D. ASHRAE 15 Compliance: For refrigeration system safety.
	E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	F. UL Compliance: Comply with UL 1995.

	2.2 UNIT CASINGS
	A. General Fabrication Requirements for Casings: Constructed of zinc coated, heavy gauge, galvanized steel panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed. Interior to be insulated w...
	B. Static-Pressure Classifications:
	1. For Unit Sections Upstream of Fans: Minus 2-inch wg.
	2. For Unit Sections Downstream and Including Fans:  2-inch wg.

	C. Panels and Doors:
	1. Panels:
	a. Fabrication: Formed and reinforced with same materials and insulation thickness as casing.
	b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement shall allow panels to be opened against air-pressure differential.
	c. Gasket: Neoprene, applied around entire perimeters of panel frames.
	d. Size: Large enough to allow inspection and maintenance of air-handling unit's internal components. Dimensions to be at least 18 inches wide by full height of unit casing up to a maximum height of 60 inches.


	D. Condensate Drain Pans:
	1. Location: Each type of cooling coil.
	2. Construction:
	a. Single-wall, galvanized-steel or noncorrosive polymer sheet.

	3. Drain Connection:
	a. Located at lowest point of pan and sized to prevent overflow. Terminate with threaded nipple on one end of pan.
	b. Minimum Connection Size:  NPS 1.

	4. Slope: Minimum 0.125-in./ft. slope in at least two planes to collect condensate from cooling coils (including coil piping connections, coil headers, and return bends) and from humidifiers and to direct water toward drain connection.


	2.3 FANS, DRIVES, AND MOTORS
	A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum-rated fan speed and motor horsepower.
	B. Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel; mounted on solid-steel shaft.
	1. Shafts: With field-adjustable alignment.
	a. Turned, ground, and polished hot-rolled steel with keyway.

	2. Shaft Bearings:
	a. Heavy-duty, self-aligning, pillow-block type with an L-50 rated life of minimum 100,000 hours according to ABMA 9.

	3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with shaped cutoff and spun-metal inlet bell.
	a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll, wheel, motor, and accessories.

	4. Centrifugal Fan Wheels: Inlet flange, backplate, and shallow blades with inlet and tip curved forward in direction of airflow and mechanically fastened to flange and backplate; steel or aluminum hub swaged to backplate and fastened to shaft with se...
	5. Mounting: For internal vibration isolation. Factory-mount fans with manufacturer's standard vibration isolation mounting devices having a minimum static deflection of 1 inch.
	6. Shaft Lubrication Lines: Extended to a location outside the casing.
	7. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches wide, attached to two strips of minimum 2-3/4-inch-wide by 0.028-inch-thick, galvanized-steel sheet.
	a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics, coatings, and adhesives shall comply with UL 181, Class 1.


	C. Drives, Direct: Factory-mounted, direct drive.
	D. Condenser-Coil Fan:  propeller, mounted on shaft of permanently lubricated motors.
	E. Motors:
	1. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	3. Efficiency: Premium efficient as defined in NEMA MG 1.
	4. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and connections specified in electrical Sections.


	2.4 COILS
	A. General Requirements for Coils:
	1. Comply with AHRI 410.
	2. Fabricate coils section to allow removal and replacement of coil for maintenance and to allow in-place access for service and maintenance of coil(s).
	3. Coils shall not act as structural component of unit.

	B. Supply-Air Refrigerant Coil:
	1. Tubes:  Copper.
	2. Fins:
	a. Material:  Aluminum.

	3. Fin and Tube Joints: Mechanical bond.
	4. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.
	a. Working Pressure: Minimum 300 psig.


	C. Outdoor-Air Refrigerant Coil:
	1. Tubes:  Copper.
	2. Fins:
	a. Material:  Aluminum.

	3. Fin and Tube Joints: Mechanical bond.
	4. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.
	a. Working Pressure: Minimum 300 psig.



	2.5 REFRIGERANT CIRCUIT COMPONENTS
	A. Number of Refrigerant Circuits:  Two.
	B. Compressor: Hermetic,scroll, mounted on vibration isolators; with internal overcurrent and high-temperature protection, internal pressure relief.
	C. Refrigeration Specialties:
	1. Refrigerant:  R-410A.
	2. Expansion valve with replaceable thermostatic element.
	3. Refrigerant filter/dryer.
	4. Manual-reset high-pressure safety switch.
	5. Automatic-reset low-pressure safety switch.
	6. Minimum off-time relay.
	7. Automatic-reset compressor motor thermal overload.
	8. Brass service valves installed in compressor suction and liquid lines.
	9. Low-ambient kit high-pressure sensor.
	10. Four-way reversing valve with a replaceable magnetic coil, thermostatic expansion valves with bypass check valves, and a suction line accumulator.


	2.6 AIR FILTRATION
	A. Panel Filters:
	1. Description:  Pleated factory-fabricated, self-supported, disposable air filters with holding frames.
	2. Filter Unit Class: UL 900.
	3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive and antimicrobial coating.
	4. Filter-Media Frame:  Beverage board with perforated metal retainer, or metal grid, on outlet side.


	2.7 GAS FURNACES
	A. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.
	B. CSA Approval: Designed and certified by and bearing label of CSA.
	C. Burners: Stainless steel.
	1. Rated Minimum Turndown Ratio:  30 to 1.
	2. Fuel:  Natural gas.
	3. Ignition: Electronically controlled electric spark or hot-surface igniter with flame sensor.
	4. Gas Control Valve:  Two stage.
	5. Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.

	D. Heat-Exchanger and Drain Pan: Stainless steel.
	E. Venting, Gravity: Gravity vented[ with vertical extension].
	F. Safety Controls:
	1. Gas Manifold: Safety switches and controls complying with ANSI standards.


	2.8 DAMPERS
	A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade arrangement with zinc-plated steel operating rods rotating in sinte...
	B. Barometric relief dampers.
	C. Electronic Damper Operators:
	1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque.
	2. Electronic damper position indicator shall have visual scale indicating percent of travel and 2- to 10-V dc, feedback signal.
	3. Operator Motors:
	a. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	b. Size to operate with sufficient reserve power to provide smooth modulating action or two-position action.
	c. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil immersed and sealed. Equip spring-return motors with integral spiral-spring mechanism in housings designed for easy removal for service or adjustment of limit switches, auxil...

	4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running torque of 150 in. x lbf and breakaway torque of 300 in. x lbf.
	5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and breakaway torque of 150 in. x lbf.
	6. Size dampers for running torque calculated as follows:
	a. Parallel-Blade Damper with Edge Seals: 7 inch-lb/sq. ft. of damper.
	b. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. of damper.
	c. Parallel-Blade Damper without Edge Seals: 4 inch-lb/sq. ft of damper.
	d. Opposed-Blade Damper without Edge Seals: 3 inch-lb/sq. ft. of damper.
	e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500 fpm: Increase running torque by 1.5.
	f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000 fpm: Increase running torque by 2.0.

	7. Coupling: V-bolt and V-shaped, toothed cradle.
	8. Overload Protection: Electronic overload or digital rotation-sensing circuitry.
	9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual gear release on nonspring-return actuators.
	10. Power Requirements (Two-Position Spring Return):  24 V dc.
	11. Power Requirements (Modulating): Maximum 10 VA at 24 V ac or 8 W at 24 V dc.
	12. Proportional Signal: 2 to 10 V dc or 4 to 20 mA, and 2- to 10-V dc position feedback signal.
	13. Temperature Rating:  Minus 22 to plus 122 deg F.
	14. Run Time:  12 seconds open, 5 seconds closed.


	2.9 ELECTRICAL POWER CONNECTIONS
	A. RTU shall have a single connection of power to unit with control-circuit transformer with built-in overcurrent protection.

	2.10 CONTROLS
	A. Basic Unit Controls:
	1. Provide with terminal strip for connection of existing ALC controls.


	2.11 MATERIALS
	A. Steel:
	1. ASTM A36/A36M for carbon structural steel.
	2. ASTM A568/A568M for steel sheet.

	B. Stainless Steel:
	1. Manufacturer's standard grade for casing.
	2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or moisture.

	C. Galvanized Steel: ASTM A653/A653M.
	D. Aluminum: ASTM B209.

	2.12 SOURCE QUALITY CONTROL
	A. AHRI Compliance:
	1. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
	2. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs
	3. Comply with AHRI 270 for testing and rating sound performance for RTUs.
	4. Comply with AHRI 1060 for testing and rating performance for air-to-air exchanger.

	B. AMCA Compliance:
	1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and sound performance according to AMCA 211 and AMCA 311.
	2. Damper leakage tested in accordance with AMCA 500-D.
	3. Operating Limits: Classify according to AMCA 99.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment installation.

	3.2 PIPING CONNECTIONS
	A. Where installing piping adjacent to RTU, allow space for service and maintenance.
	B. Connect piping to unit mounted on vibration isolators with flexible connectors.
	C. Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Extend to nearest equipment or roof drain. Construct deep trap at connection to drain pan and install cleanouts at changes in direction.
	D. Gas Piping: Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve with sufficient clearance for burner removal and service.

	3.3 DUCT CONNECTIONS
	A. Connect existing ductwork to RTU.

	3.4 ELECTRICAL CONNECTIONS
	A. Connect electrical wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate shall be laminated acrylic or melamine plastic signs as layers of black with engraved white letters at least 1/2 inch high.
	2. Locate nameplate where easily visible.


	3.5 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. After installing RTUs and after electrical circuitry has been energized, test units for compliance with requirements.
	2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	C. RTU will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain RTUs.


	This page intentionally left blank.

	237416.11 SF - Packaged, Small-Capacity, Rooftop Air-Conditioning Units.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes packaged, small-capacity, rooftop air-conditioning units (RTUs) with the following components:
	1. Casings.
	2. Fans, drives, and motors.
	3. Coils.
	4. Refrigerant circuit components.
	5. Air filtration.
	6. Gas furnaces.
	7. Dampers.
	8. Electrical power connections.
	9. Controls.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of RTU.
	B. Shop Drawings: For each packaged, small-capacity, rooftop air-conditioning unit.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. Sample Warranty: For manufacturer's warranty.
	C. Source quality-control reports.
	D. System startup reports.
	E. Field quality-control reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For RTUs to include in emergency, operation, and maintenance manuals.

	1.5 WARRANTY
	A. Warranty: Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-handling unit that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 1  year(s) from date of Substantial Completion.
	2. Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than 10 years from date of Substantial Completion



	PART 2 -  PRODUCTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs and components.
	C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	D. ASHRAE 15 Compliance: For refrigeration system safety.
	E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	F. UL Compliance: Comply with UL 1995.
	2.2 UNIT CASINGS
	A. General Fabrication Requirements for Casings: Constructed of zinc coated, heavy gauge, galvanized steel panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed. Interior to be insulated w...
	B. Static-Pressure Classifications:
	1. For Unit Sections Upstream of Fans: Minus 2-inch wg.
	2. For Unit Sections Downstream and Including Fans:  2-inch wg.

	C. Panels and Doors:
	1. Panels:
	a. Fabrication: Formed and reinforced with same materials and insulation thickness as casing.
	b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement shall allow panels to be opened against air-pressure differential.
	c. Gasket: Neoprene, applied around entire perimeters of panel frames.
	d. Size: Large enough to allow inspection and maintenance of air-handling unit's internal components.


	D. Condensate Drain Pans:
	1. Location: Each type of cooling coil.
	2. Construction:
	a. Single-wall, galvanized-steel or noncorrosive polymer sheet.

	3. Drain Connection:
	a. Located at lowest point of pan and sized to prevent overflow. Terminate with threaded nipple on one end of pan.
	b. Minimum Connection Size:  NPS 1.

	4. Slope: Minimum 0.125-in./ft. slope in at least two planes to collect condensate from cooling coils (including coil piping connections, coil headers, and return bends) and from humidifiers and to direct water toward drain connection.


	2.3 FANS, DRIVES, AND MOTORS
	A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum-rated fan speed and motor horsepower.
	B. Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel; mounted on solid-steel shaft.
	1. Shafts: With field-adjustable alignment.
	a. Turned, ground, and polished hot-rolled steel with keyway.

	2. Shaft Bearings:
	a. Heavy-duty, self-aligning, pillow-block type with an L-50 rated life of minimum 100,000 hours according to ABMA 9.

	3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with shaped cutoff and spun-metal inlet bell.
	a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll, wheel, motor, and accessories.

	4. Centrifugal Fan Wheels: Inlet flange, backplate, and shallow blades with inlet and tip curved forward in direction of airflow and mechanically fastened to flange and backplate; steel or aluminum hub swaged to backplate and fastened to shaft with se...
	5. Mounting: For internal vibration isolation. Factory-mount fans with manufacturer's standard vibration isolation mounting devices having a minimum static deflection of 1 inch.
	6. Shaft Lubrication Lines: Extended to a location outside the casing.
	7. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches wide, attached to two strips of minimum 2-3/4-inch-wide by 0.028-inch-thick, galvanized-steel sheet.
	a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics, coatings, and adhesives shall comply with UL 181, Class 1.


	C. Drives, Direct: Factory-mounted, direct drive.
	D. Motors:
	1. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	3. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and connections specified in electrical Sections.


	2.4 COILS
	A. General Requirements for Coils:
	1. Comply with AHRI 410.
	2. Fabricate coils section to allow for removal and replacement of coil for maintenance and to allow in-place access for service and maintenance of coil(s).
	3. Coils shall not act as structural component of unit.

	B. Supply-Air Refrigerant Coil:
	1. Tubes:  Copper.
	2. Fins:
	a. Material:  Aluminum.

	3. Fin and Tube Joints: Mechanical bond.
	4. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.
	a. Working Pressure: Minimum 300 psig.


	C. Outdoor-Air Refrigerant Coil:
	1. Tubes:  Copper.
	2. Fins:
	a. Material:  Aluminum.

	3. Fin and Tube Joints: Mechanical bond.
	4. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.
	a. Working Pressure: Minimum 300 psig.



	2.5 REFRIGERANT CIRCUIT COMPONENTS
	A. Compressor: Hermetic, scroll, mounted on vibration isolators; with internal overcurrent and high-temperature protection, internal pressure relief.
	B. Refrigeration Specialties:
	1. Refrigerant:  R-410A.
	2. Expansion valve with replaceable thermostatic element.
	3. Refrigerant filter/dryer.
	4. Manual-reset high-pressure safety switch.
	5. Automatic-reset low-pressure safety switch.
	6. Minimum off-time relay.
	7. Automatic-reset compressor motor thermal overload.
	8. Brass service valves installed in compressor suction and liquid lines.
	9. Four-way reversing valve with a replaceable magnetic coil, thermostatic expansion valves with bypass check valves, and a suction line accumulator.


	2.6 AIR FILTRATION
	A. Particulate air filtration is specified in Section 234100 "Particulate Air Filtration."
	B. Panel Filters:
	1. Description:  Pleated factory-fabricated, self-supported, disposable air filters with holding frames.
	2. Filter Unit Class: UL 900.
	3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive and antimicrobial coating.
	4. Filter-Media Frame:  Beverage board with perforated metal retainer, or metal grid, on outlet side.


	2.7 GAS FURNACES
	A. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.
	B. CSA Approval: Designed and certified by and bearing label of CSA.
	C. Burners: Stainless steel.
	1. Rated Minimum Turndown Ratio:  30 to 1.
	2. Fuel:  Natural gas.
	3. Ignition: Electronically controlled electric spark or hot-surface igniter with flame sensor.
	4. Gas Control Valve:  Two stage.
	5. Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.

	D. Heat-Exchanger and Drain Pan: Stainless steel.
	E. Venting, Gravity: Gravity vented[ with vertical extension].
	F. Safety Controls:
	1. Gas Manifold: Safety switches and controls complying with ANSI standards.


	2.8 DAMPERS
	A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade arrangement with zinc-plated steel operating rods rotating in sinte...
	B. Barometric relief dampers.
	C. Electronic Damper Operators:
	1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque.
	2. Electronic damper position indicator shall have visual scale indicating percent of travel and 2- to 10-V dc, feedback signal.
	3. Operator Motors:
	a. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."
	b. Size to operate with sufficient reserve power to provide smooth modulating action or two-position action.
	c. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil immersed and sealed. Equip spring-return motors with integral spiral-spring mechanism in housings designed for easy removal for service or adjustment of limit switches, auxil...

	4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running torque of 150 in. x lbf and breakaway torque of 300 in. x lbf.
	5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and breakaway torque of 150 in. x lbf.
	6. Size dampers for running torque calculated as follows:
	a. Parallel-Blade Damper with Edge Seals: 7 inch-lb/sq. ft. of damper.
	b. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. of damper.
	c. Parallel-Blade Damper without Edge Seals: 4 inch-lb/sq. ft of damper.
	d. Opposed-Blade Damper without Edge Seals: 3 inch-lb/sq. ft. of damper.
	e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500 fpm: Increase running torque by 1.5.
	f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000 fpm: Increase running torque by 2.0.

	7. Coupling: V-bolt and V-shaped, toothed cradle.
	8. Overload Protection: Electronic overload or digital rotation-sensing circuitry.
	9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual gear release on nonspring-return actuators.
	10. Power Requirements (Two-Position Spring Return):  24 V dc.
	11. Power Requirements (Modulating): Maximum 10 VA at 24 V ac or 8 W at 24 V dc.
	12. Proportional Signal: 2 to 10 V dc or 4 to 20 mA, and 2- to 10-V dc position feedback signal.
	13. Temperature Rating:  Minus 22 to plus 122 deg F.
	14. Run Time:  12 seconds open, 5 seconds closed.


	2.9 ELECTRICAL POWER CONNECTIONS
	A. RTU shall have a single connection of power to unit with control-circuit transformer with built-in overcurrent protection.

	2.10 CONTROLS
	A. Basic Unit Controls:
	1. Provide with terminal strip for connection of existing ALC controls.


	2.11 MATERIALS
	A. Steel:
	1. ASTM A36/A36M for carbon structural steel.
	2. ASTM A568/A568M for steel sheet.

	B. Stainless Steel:
	1. Manufacturer's standard grade for casing.
	2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or moisture.

	C. Galvanized Steel: ASTM A653/A653M.
	D. Aluminum: ASTM B209.

	2.12 SOURCE QUALITY CONTROL
	A. AHRI Compliance:
	1. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs.
	2. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
	3. Comply with AHRI 270 for testing and rating sound performance for RTUs.
	4. Comply with AHRI 1060 for testing and rating performance for air-to-air exchanger.

	B. AMCA Compliance:
	1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and sound performance according to AMCA 211 and AMCA 311.
	2. Damper leakage tested according to AMCA 500-D.
	3. Operating Limits: Classify according to AMCA 99.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment installation.

	3.2 PIPING CONNECTIONS
	A. Where installing piping adjacent to RTU, allow space for service and maintenance.
	B. Connect piping to unit mounted on vibration isolators with flexible connectors.
	C. Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Extend to nearest equipment or roof drain. Construct deep trap at connection to drain pan and install cleanouts at changes in direction.
	D. Gas Piping: Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve with sufficient clearance for burner removal and service.

	3.3 DUCT CONNECTIONS
	A. Connect existing ductwork to RTU.

	3.4 ELECTRICAL CONNECTIONS
	A. Connect electrical wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate shall be laminated acrylic or melamine plastic signs as layers of black with engraved white letters at least 1/2 inch high.
	2. Locate nameplate where easily visible.


	3.5 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.

	3.6 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections with the assistance of a factory-authorized service representative.
	C. Tests and Inspections:
	1. After installing RTUs and after electrical circuitry has been energized, test units for compliance with requirements.
	2. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. RTU will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain RTUs.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Preformed joint sealants.


	1.2 PRECONSTRUCTION TESTING
	A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers eight samples of materials that will contact or affect joint sealants.  Use ASTM C 1087 to determine whether priming and other specific joint preparation tec...
	B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint substrates.  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Meth...

	1.3 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples:  For each kind and color of joint sealant required from a manufacturer’s chart representing the full range of colors.
	C. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.

	D. Product test reports.
	E. Preconstruction compatibility and adhesion test reports.
	F. Preconstruction field-adhesion test reports.
	G. Field-adhesion test reports.  If previous testing of current sealant products for adhesion to compatibility with, joint substrates and other materials matching those submitted, submit the joint data based on those previous tests.
	H. Warranties.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM C 1021 to conduct the testing indicated.
	B. Preinstallation Conference:  Conduct conference at Project site.
	C. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 def F.
	2. When joint substrates are wet.
	3. Where joint widths are less or greater than those allowed by joint-sealant manufacturer for applications indicated.
	4. Contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.5 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two  years from date of Substantial Completion.

	B. Special warranties specified in this Article exclude deterioration or failure of elastomeric joint sealants from the following:
	1. Movement of the structure resulting in stresses on the sealant exceeding sealant manufacturer’s written specifications for sealant elongation and compression caused by structural settlement or errors attributable to design or construction.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the weatherproofing system that comply with the following limits for VOC content when calculated according to 40 CFR 59, Part 59, Subpart D (EPA Method 24):
	1. Architectural Sealants:  250 g/L.
	2. Sealant Primers for Nonporous Substrates:  250 g/L.
	3. Sealant Primers for Porous Substrates:  775 g/L.

	B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that will be continuously immersed in liquids, provide products that have undergone testing according to ASTM C 1247.  Liquid used for testing sealants is deio...

	C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	D. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.

	2.2 SILICONE JOINT SEALANTS
	A. Mildew-Resistant Acid-Curing Silicone Joint Sealant:  ASTM C 920.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. BASF Building Systems.
	b. Dow Corning Corporation.
	c. GE Advanced Materials - Silicones.
	d. May National Associates, Inc.
	e. Pecora Corporation.
	f. Polymeric Systems, Inc.
	g. Schnee-Morehead, Inc.
	h. Sika Corporation; Construction Products Division.
	i. Tremco Incorporated.
	j. Architect/Engineer approved equivalent.

	2. Type:  Single component (S).
	3. Grade: nonsag (NS).
	4. Class:  50.
	5. Uses Related to Exposure:  Traffic (T) Nontraffic (NT).


	2.3 URETHANE JOINT SEALANTS
	A. Urethane Joint Sealant:  ASTM C 920 (Interior jointing only).
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. BASF Building Systems.
	b. Bostik, Inc.
	c. Lymtal, International, Inc.
	d. May National Associates, Inc.
	e. Pacific Polymers International, Inc.
	f. Pecora Corporation.
	g. Polymeric Systems, Inc.
	h. Schnee-Morehead, Inc.
	i. Sika Corporation; Construction Products Division.
	j. Tremco Incorporated.
	k. Architect/Engineer approved Equivalent.

	2. Type:  Single component (S).
	3. Grade:  nonsag (NS).
	4. Class:  50.
	5. Uses Related to Exposure:  Traffic (T) Nontraffic (NT).


	2.4 PREFORMED JOINT SEALANTS
	A. Preformed Foam Joint Sealant:  Manufacturer's standard preformed, closed-cell foam sealant manufactured from polyethylene foam as manufactured by WR Meadows.  Factory produce in sizes in roll or stick form to fit joint widths indicated for use agai...
	1. Manufacturers:  Subject to compliance with requirements.
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated.
	3. Architect/Engineer approved equivalent.


	2.5 JOINT SEALANT BACKING
	A. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer.

	2.6 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials.
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	1. Remove laitance and form-release agents from concrete.
	2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.

	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructi...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	3.2 INSTALLATION
	A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	B. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.

	F. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.3 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing:  Test completed and cured sealant joints as follows:
	a. Perform 5 tests for the first 1000 feet of joint length for each kind of sealant and joint substrate.
	b. Perform 1 test for each 1000 feet of joint length thereafter or 1 test per each floor per elevation.

	2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.

	B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.4 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation and contraction joints in cast-in-place concrete slabs.
	b. Joints between different materials listed above.
	c. Other joints as indicated.

	2. Joint Sealant:  Silicone.
	3. Joint Sealant:  Preformed foam. (closed cell).
	4. Joint-Sealant Color:  As selected by Architect/Engineer from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Joints between concrete walks/pads and masonry walls.
	c. Control and expansion joints in unit masonry.
	d. At perimeter of window and door frames.
	e. Joints in exterior insulation and finish systems.
	f. Joints between metal panels.
	g. Joints between different materials listed above.
	h. Control and expansion joints in ceilings and other overhead surfaces.
	i. Other joints as indicated.

	2. Joint Sealant:  Silicone.
	3. Joint Sealant:  Preformed foam.
	4. Joint-Sealant Color:  As selected by Architect/Engineer from manufacturer's full range of colors.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Roof-edge specialties.
	2. Roof-edge drainage systems.
	3. Counterflashings.

	B. Preinstallation Conference: Conduct conference at Project site.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For roof specialties.
	1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to other work. Distinguish between plant- and field-assembled work.

	C. Samples: For each type of roof specialty and for each color and texture specified.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For tests performed by a qualified testing agency.
	B. Sample warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For roofing specialties to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements that are FM Approvals listed for specified class and SPRI ES-1 tested to specified design pressure.

	1.6 WARRANTY
	A. Roofing-System Warranty: Roof specialties are included in warranty provisions in Section 075323 – EPDM Roofing.
	B. Special Warranty on Painted Finishes: Manufacturer agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Fluoropolymer Finish: Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Delta E units when tested according to ASTM D2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period:  30 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. FM Approvals' Listing: Manufacture and install copings roof-edge specialties that are listed in FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-90. Identify materials with FM Approvals' markings.
	B. SPRI Wind Design Standard: Manufacture and install copings roof-edge specialties tested according to SPRI ES-1 and capable of resisting the following design pressures:
	1. Design Pressure:  As indicated on Drawings.

	C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detriment...
	1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	2.2 ROOF-EDGE SPECIALTIES
	A. Canted Roof-Edge Fascia and Gravel Stop: Manufactured, two-piece, roof-edge fascia consisting of snap-on metal fascia cover in section lengths not exceeding 12 feet (3.6 m) and a continuous formed galvanized-steel sheet cant, 0.028 inch (0.71 mm) t...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Architectural Products Company.
	b. ATAS International, Inc.
	c. Castle Metal Products.
	d. Drexel Metals; Carlisle Construction Materials.
	e. Metal-Era, Inc.
	f. PAC-CLAD; Petersen Aluminum Corporation; a Carlisle company.

	2. Metallic-Coated Steel Sheet Fascia Covers: Zinc-coated (galvanized) steel, nominal 0.028-inch (0.71-mm) thickness.
	a. Surface:  Smooth, flat finish.
	b. Finish:  Two-coat fluoropolymer.
	c. Color:  As selected by Architect from manufacturer's full range.

	3. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, 0.032 inches (1.02 mm) thick.
	a. Surface:  Smooth, flat finish.
	b. Finish:  Two-coat fluoropolymer.
	c. Color:  As selected by Architect from manufacturer's full range.

	4. Corners: Factory mitered and mechanically clinched and sealed watertight.
	5. Splice Plates:  Concealed, of same material, finish, and shape as fascia cover.
	6. Fascia Accessories:  Fascia extenders with continuous hold-down cleats Wall cap Soffit trim.

	B. Roof-Edge Fascia: Manufactured, two-piece, roof-edge fascia consisting of snap-on metal fascia cover in section lengths not exceeding 12 feet (3.6 m) and a continuous metal receiver with integral drip-edge cleat to engage fascia cover and secure si...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ATAS International, Inc.
	b. Drexel Metals; Carlisle Construction Materials.
	c. Metal-Era, Inc.

	2. Metallic-Coated Steel Sheet Fascia Covers: Zinc-coated (galvanized) steel, nominal 0.028-inch (0.71-mm) thickness.
	a. Surface:  Smooth, flat finish.
	b. Finish:  Two-coat fluoropolymer.
	c. Color:  As selected by Architect from manufacturer's full range.

	3. Formed Aluminum Sheet Fascia Covers: Aluminum sheet, 0.032 inch (1.02 mm) thick.
	a. Surface:  Smooth, flat finish.
	b. Finish:  Two-coat fluoropolymer.
	c. Color:  As selected by Architect from manufacturer's full range.

	4. Corners: Factory mitered and mechanically clinched and sealed watertight.
	5. Splice Plates:  Concealed, of same material, finish, and shape as fascia cover.
	6. Receiver:  Manufacturer's standard material and thickness.
	7. Fascia Accessories:  Fascia extenders with continuous hold-down cleats Wall cap Soffit trim.


	2.3 ROOF-EDGE DRAINAGE SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. ATAS International, Inc.
	2. Castle Metal Products.
	3. Metal-Era, Inc.
	4. SAF (Southern Aluminum Finishing Company, Inc.).

	B. Gutters: Manufactured in uniform section lengths not exceeding 12 feet, with matching corner units, ends, outlet tubes, and other accessories. Elevate back edge at least 1 inch above front edge. Furnish flat-stock gutter straps, gutter brackets, ex...
	1. Aluminum Sheet:  0.040 inch thick.
	2. Gutter Profile:  As indicated according to SMACNA's "Architectural Sheet Metal Manual."
	3. Corners: Factory mitered and mechanically clinched and sealed watertight.
	4. Gutter Supports:  Manufacturer's standard supports as selected by Architect with finish matching the gutters.
	5. Gutter Accessories:  Continuous hinged leaf guard of solid metal designed to shed leaves and wire ball downspout strainer.

	C. Downspouts:  Plain rectangular complete with mitered elbows, manufactured from the following exposed metal. Furnish with metal hangers, from same material as downspouts, and anchors.
	1. Formed Aluminum:  0.040 inch thick.

	D. Aluminum Finish:  Two-coat fluoropolymer.
	1. Color:  As selected by Architect from manufacturer's full range.


	2.4 REGLETS AND COUNTERFLASHINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. ATAS International, Inc.
	2. Castle Metal Products.
	3. Drexel Metals; Carlisle Construction Materials.
	4. Fry Reglet Corporation.
	5. Keystone Flashing Company, Inc.
	6. Metal-Era, Inc.

	B. Counterflashings: Manufactured units of heights to overlap top edges of base flashings by 4 inches (100 mm) and in lengths not exceeding 12 feet (3.6 m) designed to snap into reglets or through-wall-flashing receiver and compress against base flash...
	1. Zinc-Coated Steel: Nominal 0.022-inch (0.56-mm) thickness.
	2. Formed Aluminum:  0.024 inch (0.61 mm) thick.

	C. Accessories:
	1. Flexible-Flashing Retainer: Provide resilient plastic or rubber accessory to secure flexible flashing in reglet where clearance does not permit use of standard metal counterflashing or where reglet is provided separate from metal counterflashing.
	2. Counterflashing Wind-Restraint Clips: Provide clips to be installed before counterflashing to prevent wind uplift of counterflashing lower edge.

	D. Zinc-Coated Steel Finish:  Two-coat fluoropolymer.
	1. Color:  As selected by Architect from manufacturer's full range.

	E. Aluminum Finish:  Two-coat fluoropolymer.
	1. Color:  As selected by Architect from manufacturer's full range.


	2.5 MATERIALS
	A. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 (Z275) coating designation.
	B. Aluminum Sheet: ASTM B209 (ASTM B209M), alloy as standard with manufacturer for finish required, with temper to suit forming operations and performance required.

	2.6 MISCELLANEOUS MATERIALS
	A. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements. Furnish the following unless otherwise indicated:
	1. Exposed Penetrating Fasteners: Gasketed screws with hex washer heads matching color of sheet metal.
	2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel.
	3. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip zinc-coated steel according to ASTM A153/A153M or ASTM F2329.

	B. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant of type, grade, class, and use classifications required by roofing-specialty manufacturer for each application.
	C. Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type joints with limited movement.
	D. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.
	E. Asphalt Roofing Cement: ASTM D4586, asbestos free, of consistency required for application.

	2.7 FINISHES
	A. Coil-Coated Galvanized-Steel Sheet Finishes:
	1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with ASTM A755/A755M and coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat.
	b. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in both color coat and clear topcoat.
	c. Two-Coat Mica Fluoropolymer: AAMA 621. Fluoropolymer finish with suspended mica flakes containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat.


	B. Coil-Coated Aluminum Sheet Finishes:
	1. High-Performance Organic Finish: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat.
	b. Three-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in both color coat and clear topcoat.
	c. Two-Coat Mica Fluoropolymer: AAMA 2605. Fluoropolymer finish with suspended mica flakes containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat.
	d. Three-Coat Metallic Fluoropolymer: AAMA 2605. Fluoropolymer finish with suspended metallic flakes containing not less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in both color coat and clear topcoat.

	2. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.
	3. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF UNDERLAYMENT
	A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation. Apply wrinkle free, in shingle fashion to shed water, and with end laps of not less than...
	1. Apply continuously under copings roof-edge specialties and reglets and counterflashings.
	2. Coordinate application of self-adhering sheet underlayment under roof specialties with requirements for continuity with adjacent air barrier materials.

	B. Felt Underlayment: Install with adhesive for temporary anchorage to minimize use of mechanical fasteners under roof specialties. Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches (50 mm).
	C. Slip Sheet: Install with tape or adhesive for temporary anchorage to minimize use of mechanical fasteners under roof specialties. Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches (50 mm).

	3.2 INSTALLATION, GENERAL
	A. Install roof specialties according to manufacturer's written instructions. Anchor roof specialties securely in place, with provisions for thermal and structural movement. Use fasteners, solder, protective coatings, separators, underlayments, sealan...
	1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning and without warping, jogs in alignment, buckling, or tool marks.
	2. Provide uniform, neat seams with minimum exposure of solder and sealant.
	3. Install roof specialties to fit substrates and to result in weathertight performance. Verify shapes and dimensions of surfaces to be covered before manufacture.
	4. Torch cutting of roof specialties is not permitted.
	5. Do not use graphite pencils to mark metal surfaces.

	B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended ...
	1. Coat concealed side of uncoated aluminum roof specialties with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof specialties for waterproof performance.

	C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties.
	1. Space movement joints at a maximum of 12 feet (3.6 m) with no joints within 18 inches (450 mm) of corners or intersections unless otherwise indicated on Drawings.
	2. When ambient temperature at time of installation is between 40 and 70 deg F (4 and 21 deg C), set joint members for 50 percent movement each way. Adjust setting proportionately for installation at higher ambient temperatures.

	D. Fastener Sizes: Use fasteners of sizes that penetrate wood blocking or sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.
	E. Seal concealed joints with butyl sealant as required by roofing-specialty manufacturer.
	F. Seal joints as required for weathertight construction. Place sealant to be completely concealed in joint. Do not install sealants at temperatures below 40 deg F (4 deg C).
	G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets to be soldered to a width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-tinned surface would show in completed Work. Tin edge...

	3.3 INSTALLATION OF COPING
	A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor copings with manufacturer's required devices, fasteners, and fastener spacing to meet performance requirements.
	1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates anchored to substrate at manufacturer's required spacing that meets performance requirements.
	2. Interlock face-leg drip edge into continuous cleat anchored to substrate at manufacturer's required spacing that meets performance requirements. Anchor back leg of coping with screw fasteners and elastomeric washers at manufacturer's required spaci...


	3.4 INSTALLATION OF ROOF-EDGE SPECIALITIES
	A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to meet performance requirements.

	3.5 INSTALLATION OF REGLETS AND COUNTERFLASHINGS
	A. Surface-Mounted Reglets: Install reglets to receive flashings where flashing without embedded reglets is indicated on Drawings. Install at height so that inserted counterflashings overlap 4 inches (100 mm) over top edge of base flashings.
	B. Counterflashings: Insert counterflashings into reglets or other indicated receivers; ensure that counterflashings overlap 4 inches (100 mm) over top edge of base flashings. Lap counterflashing joints a minimum of 4 inches (100 mm) and bed with buty...

	3.6 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials. Clean off excess solder and sealants.
	C. Remove temporary protective coverings and strippable films as roof specialties are installed.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Adhered thermoplastic polyolefin (TPO) roofing system.
	2. Roof insulation.
	3. Walkways.


	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. For insulation and roof system component fasteners, include copy of FM Approvals' RoofNav listing.

	B. Shop Drawings: Include roof plans, sections, details, and attachments to other work, including the following:
	1. Layout and thickness of insulation.
	2. Base flashings and membrane termination details.
	3. Flashing details at penetrations.
	4. Tapered insulation layout, thickness, and slopes.
	5. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.

	C. Samples: For the following products:
	1. Roof membrane and flashings, of color required.
	2. Walkway pads or rolls, of color required.

	D. Wind Uplift Resistance Submittal: For roofing system, indicating compliance with wind uplift performance requirements.

	1.4 INFORMATIONAL SUBMITTALS
	A. Manufacturer Certificates:
	1. Performance Requirement Certificate: Signed by roof membrane manufacturer, certifying that roofing system complies with requirements specified in "Performance Requirements" Article.
	a. Submit evidence of compliance with performance requirements.

	2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying that all materials supplied under this Section are acceptable for special warranty.

	B. Product Test Reports: For roof membrane and insulation, for tests performed by a qualified testing agency, indicating compliance with specified requirements.
	C. Research reports.
	D. Field Test Reports:
	1. Concrete internal relative humidity test reports.
	2. Fastener-pullout test results and manufacturer's revised requirements for fastener patterns.

	E. Field quality-control reports.
	F. Sample warranties.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance data.
	B. Certified statement from existing roof membrane manufacturer stating that existing roof warranty has not been affected by Work performed under this Section.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's special warranty.

	1.7 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: 30 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Accelerated Weathering: Roof membrane shall withstand 2000 hours of exposure when tested according to ASTM G152, ASTM G154, or ASTM G155.
	B. Impact Resistance: Roof membrane shall resist impact damage when tested according to ASTM D3746, ASTM D4272, or the "Resistance to Foot Traffic Test" in FM Approvals 4470.
	C. Wind Uplift Resistance: Design roofing system to resist the following wind uplift pressures when tested according to FM Approvals 4474, UL 580, or UL 1897:
	1. Zone 1 (Roof Area Field): 60 lbf/sq. ft.
	2. Zone 2 (Roof Area Perimeter): 90 lbf/sq. ft.
	a. Location: From roof edge to 5 feet 6 inches inside roof edge.

	3. Zone 3 (Roof Area Corners): 110 lbf/sq. ft.
	a. Location: 5 feet 6 inches in each direction from building corner.


	D. FM Approvals' RoofNav Listing: Roof membrane, base flashings, and component materials shall comply with requirements in FM Approvals 4450 or FM Approvals 4470 as part of a roofing system, and shall be listed in FM Approvals' RoofNav for Class 1 or ...
	1. Fire/Windstorm Classification:  Class 1A-90.
	2. Hail-Resistance Rating: FM Global Property Loss Prevention Data Sheet 1-34 MH.

	E. Energy Performance: Roofing system shall have an initial solar reflectance of not less than 0.70 and an emissivity of not less than 0.75 when tested according to CRRC-1.
	F. Exterior Fire-Test Exposure: ASTM E108 or UL 790, Class B; for application and roof slopes indicated; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs indicated. Identify products with appropriate markings of applicable testing agency.

	2.2 THERMOPLASTIC POLYOLEFIN (TPO) ROOFING
	A. TPO Sheet: ASTM D6878/D6878M, internally fabric- or scrim-reinforced, TPO sheet.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Carlisle SynTec Incorporated.
	b. Firestone Building Products.
	c. GenFlex Roofing Systems.
	d. Versico Roofing Systems.
	e. Sika Corporation.

	2. Thickness:  80 mils, nominal.
	3. Exposed Face Color: Black.


	2.3 AUXILIARY ROOFING MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with other roofing components.
	1. Adhesive and Sealants: Comply with VOC limits of authorities having jurisdiction.

	B. Sheet Flashing: Manufacturer's standard unreinforced TPO sheet flashing, 60 mils thick, minimum, of same color as TPO sheet.
	C. Prefabricated Pipe Flashings: As recommended by roof membrane manufacturer.
	D. Bonding Adhesive: Manufacturer's standard.
	E. Metal Termination Bars: Manufacturer's standard, predrilled stainless steel or aluminum bars, approximately 1 by 1/8 inch thick; with anchors.
	F. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roofing components to substrate, and acceptable to roofing system manufacturer.
	G. Miscellaneous Accessories: Provide pourable sealers, preformed cone and vent sheet flashings, preformed inside and outside corner sheet flashings, T-joint covers, lap sealants, termination reglets, and other accessories.

	2.4 ROOF INSULATION
	A. Polyisocyanurate Board Insulation: ASTM C1289, Type II, Class 1, Grade 2, felt or glass-fiber mat facer on both major surfaces.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Atlas Roofing Corporation.
	b. Carlisle SynTec Incorporated.
	c. Firestone Building Products.
	d. Insulfoam; Carlisle Construction Materials Company.
	e. Rmax, Inc.

	2. Size:  48 by 96 inches
	3. Thickness:
	a. Base Layer: 1-1/2 inches.
	b. Upper Layer: 2 1/2 inches.


	B. Tapered Insulation: Provide factory-tapered insulation boards.
	1. Material: Match roof insulation.
	2. Minimum Thickness: 1/4 inch
	3. Slope:
	a. Roof Field: 1/8 inch per foot unless otherwise indicated on Drawings.
	b. Saddles and Crickets: 1/2 inch per foot unless otherwise indicated on Drawings.



	2.5 INSULATION ACCESSORIES
	A. Fasteners: Factory-coated steel fasteners with metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof insulation to substrate, and acceptable to roofing system manufacturer.
	B. Insulation Adhesive: Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer as follows:
	1. Full-spread, spray-applied, low-rise, two-component urethane adhesive.


	2.6 WALKWAYS
	A. Flexible Walkways: Factory-formed, nonporous, heavy-duty, slip-resisting, surface-textured walkway pads, approximately 3/16 inch thick and acceptable to roofing system manufacturer.
	1. Size: Approximately 30 by 30 inches.
	2. Color: Contrasting with roof membrane.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance of the Work.

	3.2 PREPARATION
	A. Perform fastener-pullout tests according to roof system manufacturer's written instructions.
	1. Submit test result within 24 hours after performing tests.
	a. Include manufacturer's requirements for any revision to previously submitted fastener patterns required to achieve specified wind uplift requirements.



	3.3 INSTALLATION OF ROOFING, GENERAL
	A. Install roofing system according to roofing system manufacturer's written instructions, FM Approvals' RoofNav listed roof assembly requirements, and FM Global Property Loss Prevention Data Sheet 1-29.
	B. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system at end of workday or when rain is forecast. Remove and discard temporary seals before beginning Work on adjoini...

	3.4 INSTALLATION OF INSULATION
	A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at end of workday.
	B. Comply with roofing system and roof insulation manufacturer's written instructions for installing roof insulation.
	C. Installation Over Metal Decking:
	1. Install base layer of insulation with joints staggered not less than 24 inches in adjacent rows and with long joints continuous at right angle to flutes of decking.
	a. Locate end joints over crests of decking.
	b. Where installing composite and noncomposite insulation in two or more layers, install noncomposite board insulation for bottom layer and intermediate layers, if applicable, and install composite board insulation for top layer.
	c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	d. Make joints between adjacent insulation boards not more than 1/4 inch in width.
	e. At internal roof drains, slope insulation to create a square drain sump with each side equal to the diameter of the drain bowl plus 24 inches.
	1) Trim insulation so that water flow is unrestricted.

	f. Fill gaps exceeding 1/4 inch with insulation.
	g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	h. Mechanically attach base layer of insulation using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to metal decks.
	1) Fasten insulation to resist specified uplift pressure at corners, perimeter, and field of roof.


	2. Install upper layers of insulation and tapered insulation with joints of each layer offset not less than 12 inches from previous layer of insulation.
	a. Staggered end joints within each layer not less than 24 inches in adjacent rows.
	b. Install with long joints continuous and with end joints staggered not less than 12 inches in adjacent rows.
	c. Trim insulation neatly to fit around penetrations and projections, and to fit tight to intersecting sloping roof decks.
	d. Make joints between adjacent insulation boards not more than 1/4 inch in width.
	e. At internal roof drains, slope insulation to create a square drain sump with each side equal to the diameter of the drain bowl plus 24 inches.
	1) Trim insulation so that water flow is unrestricted.

	f. Fill gaps exceeding 1/4 inch with insulation.
	g. Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
	h. Adhere each layer of insulation to substrate using adhesive according to FM Approvals' RoofNav listed roof assembly requirements for specified Windstorm Resistance Classification and FM Global Property Loss Prevention Data Sheet 1-29, as follows:
	1) Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.




	3.5 INSTALLATION OF ADHERED ROOF MEMBRANE
	A. Adhere roof membrane over area to receive roofing according to roofing system manufacturer's written instructions.
	B. Unroll roof membrane and allow to relax before installing.
	C. Start installation of roofing in presence of roofing system manufacturer's technical personnel.
	D. Accurately align roof membrane, and maintain uniform side and end laps of minimum dimensions required by manufacturer. Stagger end laps.
	E. Bonding Adhesive: Apply to substrate and underside of roof membrane at rate required by manufacturer, and allow to partially dry before installing roof membrane. Do not apply to splice area of roof membrane.
	F. In addition to adhering, mechanically fasten roof membrane securely at terminations, penetrations, and perimeter of roofing.
	G. Apply roof membrane with side laps shingled with slope of roof deck where possible.
	H. Seams: Clean seam areas, overlap roof membrane, and hot-air weld side and end laps of roof membrane and sheet flashings, to ensure a watertight seam installation.
	1. Test lap edges with probe to verify seam weld continuity. Apply lap sealant to seal cut edges of roof membrane and sheet flashings.
	2. Verify field strength of seams a minimum of twice daily, and repair seam sample areas.
	3. Repair tears, voids, and lapped seams in roof membrane that do not comply with requirements.

	I. Spread sealant bed over deck-drain flange at roof drains, and securely seal roof membrane in place with clamping ring.

	3.6 INSTALLATION OF BASE FLASHING
	A. Install sheet flashings and preformed flashing accessories, and adhere to substrates according to roofing system manufacturer's written instructions.
	B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate, and allow to partially dry. Do not apply to seam area of flashing.
	C. Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
	D. Clean seam areas, overlap, and firmly roll sheet flashings into the adhesive. Hot-air weld side and end laps to ensure a watertight seam installation.
	E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

	3.7 INSTALLATION OF WALKWAYS
	A. Flexible Walkways:
	1. Install flexible walkways at the following locations:
	a. Top and bottom of each roof access ladder.
	b. Locations indicated on Drawings.
	c. As required by roof membrane manufacturer's warranty requirements.

	2. Provide 6-inch clearance between adjoining pads.
	3. Heat weld to substrate or adhere walkway products to substrate with compatible adhesive according to roofing system manufacturer's written instructions.


	3.8 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period. When remaining construction does not affect or endanger roofing system, inspect roofing system for deterioration and damage, describing its nature and extent in a ...
	B. Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and according to wa...
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Full tear-off of roof system at areas indicated on Drawings.
	2. Removal of flashings and counterflashings.


	1.2 DEFINITIONS
	A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" apply to work of this Section.
	B. Full Roof Tear-Off: Removal of existing roofing system from deck.

	1.3 PREINSTALLATION MEETINGS
	A. Preliminary Roofing Conference: Before starting removal Work, conduct conference at Project site.

	1.4 INFORMATIONAL SUBMITTALS
	A. Photographs or Videotape: Show existing conditions of adjoining construction and site improvements, including exterior and interior finish surfaces, that might be misconstrued as having been damaged by reroofing operations.
	1. Submit before Work begins.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Approved by warrantor of existing roofing system to work on existing roofing.

	1.6 FIELD CONDITIONS
	A. Existing Roofing System: Built-up asphalt roofing.
	B. Owner will occupy portions of building immediately below reroofing area.
	1. Conduct reroofing so Owner's operations are not disrupted.
	2. Provide Owner with not less than 72 hours written notice of activities that may affect Owner's operations.
	3. Coordinate work activities daily with Owner so Owner has adequate advance notice to place protective dust and water-leakage covers over sensitive equipment and furnishings, shut down HVAC and fire-alarm or -detection equipment if needed, and evacua...
	4. Before working over structurally impaired areas of deck, notify Owner to evacuate occupants from below affected area.
	a. Verify that occupants below work area have been evacuated before proceeding with work over impaired deck area.


	C. Protect building to be reroofed, adjacent buildings, walkways, site improvements, exterior plantings, and landscaping from damage or soiling from reroofing operations.
	D. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
	E. Conditions existing at time of inspection for bidding will be maintained by Owner as far as practical.
	1. The results of an analysis of test cores from existing roofing system are available for Contractor's reference.

	F. Weather Limitations: Proceed with reroofing preparation only when existing and forecasted weather conditions permit Work to proceed without water entering existing roofing system or building.
	1. Remove only as much roofing in one day as can be made watertight in the same day.


	1.7 WARRANTY
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during reroofing, by methods and with materials so as not to void existing roofing system warranty.


	PART 2 -  PRODUCTS
	2.1 AUXILIARY REROOFING MATERIALS
	A. General: Use auxiliary reroofing preparation materials recommended by roofing system manufacturer for intended use and compatible with components of existing and new roofing system.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Seal or isolate windows that may be exposed to airborne substances created in removal of existing materials.
	B. Shut off rooftop utilities and service piping before beginning the Work.
	C. Test existing roof drains to verify that they are not blocked or restricted.
	1. Immediately notify Architect of any blockages or restrictions.

	D. Coordinate with Owner to shut down air-intake equipment in the vicinity of the Work.
	1. Cover air-intake louvers before proceeding with reroofing work that could affect indoor air quality or activate smoke detectors in the ductwork.

	E. During removal operations, have sufficient and suitable materials on-site to facilitate rapid installation of temporary protection in the event of unexpected rain.
	F. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday.
	1. Prevent debris from entering or blocking roof drains and conductors.
	a. Use roof-drain plugs specifically designed for this purpose.
	b. Remove roof-drain plugs at end of each workday, when no work is taking place, or when rain is forecast.

	2. If roof drains are temporarily blocked or unserviceable due to roofing system removal or partial installation of new roofing system, provide alternative drainage method to remove water and eliminate ponding.
	a. Do not permit water to enter into or under existing roofing system components that are to remain.



	3.2 ROOF TEAR-OFF
	A. Notify Owner each day of extent of roof tear-off proposed for that day.
	B. Lower removed roofing materials to ground and onto lower roof levels, using dust-tight chutes or other acceptable means of removing materials from roof areas.
	C. Remove loose aggregate from aggregate-surfaced, built-up bituminous roofing using a power broom.
	D. Remove pavers and accessories from roofing.
	1. Store and protect pavers and accessories for reuse in manner not to exceed structural loading limitations of roof deck.
	2. Discard cracked pavers.

	E. Full Roof Tear-off: Where indicated on Drawings, remove existing roofing and other roofing system components down to the existing roof deck.
	1. Remove substrate board, vapor retarder, roof insulation, and cover board.
	2. Remove base flashings and counter flashings.
	3. Remove perimeter edge flashing and gravel stops.
	4. Remove copings.
	5. Remove flashings at pipes, curbs, mechanical equipment, and other penetrations.
	6. Remove roof drains indicated on Drawings to be removed.
	7. Remove wood blocking, curbs, and nailers.
	8. Bitumen and felts that are firmly bonded to concrete decks are permitted to remain if felts are dry.
	a. Remove unadhered bitumen, unadhered felts, and wet felts.

	9. Remove excess asphalt from steel deck.
	a. A maximum of 15 lb/100 sq. ft. of asphalt is permitted to remain on steel decks.

	10. Remove fasteners from deck or cut fasteners off slightly above deck surface.


	3.3 DECK PREPARATION
	A. Inspect deck after tear-off of roofing system.
	B. If broken or loose fasteners that secure deck panels to one another or to structure are observed, or if deck appears or feels inadequately attached, immediately notify Architect.
	1. Do not proceed with installation until directed by Architect.

	C. If deck surface is unsuitable for receiving new roofing or if structural integrity of deck is suspect, immediately notify Architect.
	1. Do not proceed with installation until directed by Architect.

	D. Provide additional deck securement as indicated on Drawings.
	E. Replace steel deck as directed by Architect.
	1. Deck replacement will be paid for by adjusting the Contract Sum according to unit prices included in the Contract Documents.


	3.4 BASE FLASHING REMOVAL
	A. Remove existing base flashings.
	1. Clean substrates of contaminants, such as asphalt, sheet materials, dirt, and debris.

	B. Do not damage metal counterflashings that are to remain.
	1. Replace metal counterflashings damaged during removal with counterflashings of same metal, weight or thickness, and finish as existing.

	C. Inspect parapet sheathing, wood blocking, curbs, and nailers for deterioration and damage.
	1. If parapet sheathing, wood blocking, curbs, or nailers have deteriorated, immediately notify Architect.

	D. When directed by Architect, replace parapet framing, wood blocking, curbs, and nailers to comply with Section 061053 Miscellaneous Rough Carpentry."
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