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| Division Section Title

PROCUREMENT AND CONTRACTING DOCUMENTS GROUP

DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
0001 07 Seals Page

SPECIFICATIONS GROUP

General Requirements Subgroup

VOLUME 1

DIVISION 01 - GENERAL REQUIREMENTS

01 00 00 General Requirements

011000 Summary

011012 Construction Administration forms

012500 Substitution Procedures

013100 Project Management and Coordination
013200 Construction Progress Documentation
013233 Photographic Documentation

013300 Submittal Procedures

013516 Alteration Project Procedures

013529 Health Safety and Emergency Response Procedures
014000 Quality Requirements

014200 References

015000 Temporary Facilities and Controls

0156 39 Temporary Tree and Plant Protection

015719 Temporary Environmental Controls

015723 Temporary Storm Water Pollution Control

01 60 00 Product Requirements

017300 Execution

017419 Construction Waste Management and Disposal
017700 Closeout Procedures

0178 23 Operation and Maintenance Data

017839 Project Record Documents

017900 Demonstration and Training

01 8109 Testing for Indoor Air Quality

0181 13.33 Sustainable Design Requirements -Guiding Principles
019113 General Commissioning Requirements

Facility Construction Subgroup

DIVISION 02 - EXISTING CONDITIONS
024119 Selective Demolition

DIVISION 03 - CONCRETE
03 20 00 Concrete Reinforcing
03 3000 Cast-in-place Concrete

TABLE OF CONTENTS TOC - 1



FAA Warrenton Administrative Building Modernization

DCCA ADM Warrenton, Virginia

11 March 2022

Issue For Bid Submittal

DIVISION 04 - MASONRY

0420 00

Unit Masonry

DIVISION 05 - METALS

051200
053100
054000
055000
055113
055213
057313
057500

Structural Steel Framing

Steel Decking

Cold-Formed Metal Framing
Metal Fabrications

Metal Pan Stairs

Pipe and Tube Railings

Glazed Decorative Metal Railings
Decorative Formed Metal

DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES

06 10 53
06 16 00
06 40 23
064116
06 64 00

Miscellaneous Rough Carpentry

Sheathing

Interior Architectural Woodwork
Plastic-Laminate-Clad Architectural Cabinets
Plastic Paneling

DIVISION 07 - THERMAL AND MOISTURE PROTECTION

07 01 50.19
072100
072413
0754 23
07 62 00
078413
07 84 43
079200

Preparation for Reroofing

Thermal Insulation

Polymer-Based Exterior Insulation and Finish System (EIFS)
Thermoplastic-polyolefin (TPO) Roofing

Sheet Metal Flashing and Trim

Penetration Firestopping

Joint Firestopping

Joint Sealants

DIVISION 08 - OPENINGS

081113
083113
08 34 73.13
084113
08 41 26
08 63 00
08 71 00
08 71 13
08 80 00
08 8700

Hollow Metal Doors and Frames

Access Doors and Frames

Metal Sound Control Door Assemblies
Aluminum-Framed Entrances and Storefronts
All-Glass Entrances and Storefronts
Metal-Framed Skylights

Door Hardware

Automatic Door Operators

Glazing

Surface Glazing Films

DIVISION 09 - FINISHES

09 21 16.23
092216
09 2900
093013
095113
096513
096519

Gypsum Board Shaft Wall Assemblies
Non-structural Metal Framing
Gypsum Board

Ceramic Tiling

Acoustical Panel Ceilings

Resilient Base and Accessories
Resilient Tile Flooring
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09 66 23
09 68 13
09 84 33
09 84 36
099113
099123

Resinous Matrix Terrazzo Flooring
Tile Carpeting

Sound-Absorbing Wall Units
Sound-Absorbing Ceiling Units
Exterior Painting

Interior Painting

DIVISION 10 - SPECIALTIES

101100
10 14 23.16
1021 13.14
1021 23
1022 39
10 28 00
1044 13
1044 16

Visual Display Units
Room-Identification Panel Signage
Stainless-Steel Toilet Compartments
Cubicle Curtains and Track

Folding Panel Partitions

Toilet, Bath, and Laundry Accessories
Fire Protection Cabinets

Fire Extinguishers

DIVISION 11 - EQUIPMENT
NOT APPLICABLE

DIVISION 12 - FURNISHINGS

1224 13
1236 61.19
1248 16

Roller Window Shades
Quartz Agglomerate Countertops
Entrance Floor Grilles

DIVISION 13 - SPECIAL CONSTRUCTION
NOT APPLICABLE

DIVISION 14 - CONVEYING EQUIPMENT
NOT APPLICABLE

Facility Services Subgroup

DIVISION 21 - FIRE SUPPRESSION

210518
210523
210553
211313

VOLUME 2

Escutcheons for Fire-Suppression Piping

General-Duty Valves for Water-Based Fire-Suppression Piping
Identification for Fire-Suppression Piping and Equipment
Wet-pipe Sprinkler Systems

DIVISION 22 - PLUMBING

220513
220516
220517
220518
220519
22 0523.12
22 0523.14
220529
220553

Common Motor Requirements for Plumbing Equipment
Expansion Fittings and Loops for Plumbing Piping
Sleeves and Sleeve Seals for Plumbing Piping
Escutcheons for Plumbing Piping

Meters and Gages for Plumbing Piping

Ball Valves for Plumbing Piping

Check Valves for Plumbing Piping

Hangers and Supports for Plumbing Piping and Equipment
Identification for Plumbing Piping and Equipment
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220593
220719
22 08 00
221116
221119
22 11 23.21
221313
221316
221319
2213 19.13
221423
221429
223300
2242 13.13
2242 13.16
2242 16.13
2242 16.16
224716

Testing, Adjusting, and Balancing for Plumbing
Plumbing Piping Insulation
Commissioning of Plumbing
Domestic Water Piping

Domestic Water Piping Specialties
Inline, Domestic-water Pumps
Facility Sanitary Sewers

Sanitary Waste and Vent Piping
Sanitary Waste Piping Specialties
Sanitary Drains

Storm Drainage Piping Specialties
Sump Pumps

Electric, Domestic-water Heaters
Commercial Water Closets
Commercial Urinals

Commercial Lavatories
Commercial Sinks

Pressure Water Coolers

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)

230513
230529
230553
230593
230713
23 08 00
230923
2309 23.12
230923.14
2309 23.19
230923.23
2309 23.27
231123
232300
233113
233300
233346
233423
2336 00
233713.13
2374 16.13
238126

Common Motor Requirements for HVAC Equipment
Hangers and Supports for HVAC Piping and Equipment
Identification for HVAC Piping and Equipment
Testing, Adjusting, and Balancing for HVAC

Duct Insulation

Commissioning of HVAC

Direct Digital Control (DDC) System for HVAC
Control Dampers

Flow Instruments

Moisture Instruments

Pressure Instruments

Temperature Instruments

Facility Natural-Gas Piping

Refrigerant Piping

Metal Ducts

Air Duct Accessories

Flexible Ducts

HVAC Power Ventilators

Air Terminal Units

Air Diffusers

Packaged, Large-Capacity, Rooftop Air-conditioning Units
Split-system Air-conditioners

DIVISION 26 - ELECTRICAL

26 05 00
260519
26 0523
26 05 26
26 0529
26 05 33
26 0543

Common Work Results for Electrical

Low-voltage Electrical Power Conductors and Cables
Control-voltage Electrical Power Cables

Grounding and Bonding for Electrical Systems

Hangers and Supports for Electrical Systems

Raceway and Boxes for Electrical Systems

Underground Ducts and Raceways for Electrical Systems
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26 05 44 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
26 05 48.16 Seismic Controls for Electrical Systems
26 05 73.16 Coordination Studies

26 08 00 Commissioning of Electrical Systems
26 09 23 Lighting Control Devices

26 09 36 Modular Dimming Controls

262413 Switchboards

2624 16 Panelboards

26 27 26 Wiring Devices

2628 13 Fuses

26 28 16 Enclosed Switches and Circuit Breakers

2629 13.03 Manual and Magnetic Motor Controllers
26 32 13.16 Gas-Engine-Driven Generator Sets
26 3323.11 Central Battery Equipment for Emergency Lighting

26 36 00 Transfer Switches

264113 Lightning Protection for Structures

2643 13 Surge Protective Devices for Low-voltage Electrical Power Circuits
265119 LED Interior Lighting

26 52 13 Emergency and Exit Lighting

26 56 19 LED Exterior Lighting

DIVISION 27 - COMMUNICATIONS

27 0526 Grounding and Bonding for Communications Systems
270528 Pathways for Communications Systems

270529 Hangers and Supports for Communications Systems
2705 36 Cable Trays for Communications Systems

27 05 48.16 Seismic Controls for Communications Systems
270553 Identification for Communications Systems

271100 Communications Equipment Room Fittings

271116 Communications Racks, Frames, and Enclosures
271313 Communications Copper Backbone Cabling

271323 Communications Optical Fiber Backbone Cabling
271513 Communications Copper Horizontal Cabling

2741 00 Audiovisual Systems

275116 Public Address Systems

DIVISION 28 - ELECTRONIC SAFETY AND SECURITY
283111 Digital, Addressable Fire-Alarm System

Site and Infrastructure Subgroup

DIVISION 31 - EARTHWORK

312000 Earth Moving

DIVISION 32 - EXTERIOR IMPROVEMENTS
321216 Asphalt Paving

321313 Concrete Paving

321723 Pavement Markings
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DOCUMENT 000107 - SEALS PAGE

1.1 DESIGN PROFESSIONALS OF RECORD
A. Architect:

1. AlanN. Flora
2. Stateof Maryland - 16412,

3. Responsible for Divisions 01-14 Sections except

where indicated as prepared by other
professionals of record.

B. Interior Design:

1.  Kimberly S. Miller.
2. Commonwealth of Virginia- 1060
3. Responsiblefor Divisions 09-12 Sections.

C. Civil Engineer:

1. Patrick J. McPartland.
2. Commonwealth of Virginia- 0402058735.
3. Responsiblefor.

D. Structural Engineer:

1.  ByronL. Cook.
2. Commonwealth of Virginia- 024732.
3

Responsible for Divisions 03 Thru 05 Sections
except for 05 51 13, 05 52 13, 05 73 13, and 05 75

00.

E. Fire-Protection Engineer:

1. Jacob|. Watkins.
2.  State of Maryland - 44038.
3. Responsible for Division 21 and 28 Sections.
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F. Audio/Visual Engineer:

1. Matt Smith.
2. Avixa- 2342552.

3. Responsiblefor Section 27 41 00.

G. HVAC:
1. Sam B. Dodson.

2.  Stateof Texas- 137251.
3. Responsiblefor Divisions 23.

H. Plumbing Engineer:

1. Nasri Sleem.

2. Commonwealth of Virginia- 033845.

3. Responsible for Divisions 22.

l. Electrical Engineer:

1. Mathias M. Becker.

2. Commonwealth of Virginia- 029564.

3. Responsiblefor Division 26.

J Telecommuni cations Engineer:
1. Scott L. Hansberry.

2. Biscs - 112947.
3. Responsible for Division 26.

END OF DOCUMENT 000107
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SECTION 2205 13- COMMON MOTOR REQUIREMENTSFOR PLUMBING
EQUIPMENT

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A. Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on
dternating-current power systems up to 600V and installed at equipment
manufacturer's factory or shipped separately by equipment manufacturer for field
installation.

13 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible
with the following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

ApODE

PART 2 - PRODUCTS

21 GENERAL MOTOR REQUIREMENTS

A. Comply with NEMA MG 1 unless otherwise indicated.

2.2 MOTOR CHARACTERISTICS

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet
above sealevdl.

B. Capacity and Torgque Characteristics: Sufficient to start, accelerate, and operate
connected loads at designated speeds, at installed altitude and environment, with
indicated operating sequence, and without exceeding nameplate ratings or considering
service factor.

COMMON MOTOR REQUIREMENTS FOR PLUMBING 220513-1
EQUIPMENT
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23 POLYPHASE MOTORS
A. Description: NEMA MG 1, Design B, medium induction motor.
B. Efficiency: Premium efficient, as defined in NEMA MG 1.
C. Service Factor: 1.15.
D. Multispeed Motors: Variable torque.

1. For motorswith 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

E. Multispeed Motors. Separate winding for each speed.
F. Rotor: Random-wound, squirrel cage.

G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust
loading.

H. Temperature Rise: Match insulation rating.

l. Insulation: ClassF.

J. Code Letter Designation:
1 Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic.

K. Enclosure Materia: Cast iron for motor frame sizes 324T and larger; rolled steel for
motor frame sizes smaller than 324T.

24 ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring

connection requirements for controller with required motor leads. Provide terminals in

motor termina box, suited to control method.

B. Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and
features coordinated with and approved by controller manufacturer.

1.  Windings. Copper magnet wire with moisture-resistant insulation varnish,
designed and tested to resist transient spikes, high frequencies, and short time
rise pulses produced by pulse-width-modulated inverters.

2. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
3. Therma Protection: Comply with NEMA MG 1 requirements for thermally
protected motors.
COMMON MOTOR REQUIREMENTS FOR PLUMBING 220513-2

EQUIPMENT
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25 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and
requirements of specific motor application:

1.  Permanent-split capacitor.
2. Split phase.
3. Capacitor start, inductor run.
4.  Capacitor start, capacitor run.
B. Multispeed Mators. Variable-torque, permanent-split-capacitor type.

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial
and thrust loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.
E. Thermal Protection: Internal protection to automatically open power supply circuit to
motor when winding temperature exceeds a safe value calibrated to temperature rating

of motor insulation. Thermal-protection device shall automatically reset when motor
temperature returns to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 22 05 13

COMMON MOTOR REQUIREMENTS FOR PLUMBING 220513-3
EQUIPMENT
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SECTION 22 05 16 - EXPANSION FITTINGSAND LOOPSFOR PLUMBING PIPING

PART 1-

11

12

13

14

15

B.

GENERAL

RELATED DOCUMENTS

Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes;

1 Packless expansion joints.
2. Alignment guides and anchors.

ACTION SUBMITTALS
Product Data: For each type of product.

Delegated-Design Submittal: For each anchor and alignment guide, including analysis
data, signed and sealed by the qualified professional engineer responsible for their
preparation.

1 Design Calculations: Calculate requirements for therma expansion of piping
systems and for selecting and designing expansion joints, loops, and swing
connections.

2. Anchor Details. Detail fabrication of each anchor indicated. Show dimensions
and methods of assembly and attachment to building structure.

3. Alignment Guide Details. Detail field assembly and attachment to building
structure.

4, Schedule: Indicate type, manufacturer's number, size, material, pressure rating,
end connections, and location for each expansion joint.

CLOSEOUT SUBMITTALS

Maintenance Data: For expansion joints to include in maintenance manuals.

QUALITY ASSURANCE

Welding Quadifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Stedl."

Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators
according to ASME Boiler and Pressure Vessel Code.

EXPANSION FITTINGS AND LOOPS FOR PLUMBING 220516-1

PIPING
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PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Compatibility: Products shall be suitable for piping service fluids, materials, working
pressures, and temperatures.

B. Capability: Products to absorb 200 percent of maximum axia movement between
anchors.

22 PACKLESS EXPANSION JOINTS
A. Rubber Union Connector Expansion Joints :

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

Amber/Booth Company, Inc.; aVMC Group Company.
Flex-Hose Co., Inc.

Flexicraft Industries.

General Rubber Corporation.

Mason Industries, Inc.

Metraflex Company (The).

Proco Products, Inc.

Unaflex.

Unisource Manufacturing, Inc.

SSTe@mo a0 oW

2. Material: Twin reinforced-rubber spheres with external restraining cables.

3. Minimum Pressure Rating: 150 psig at 170 deg F Insert value, unless otherwise
indicated.

4.  End Connections for NPS 2 and Smaller: Threaded.

B. Flexible-Hose Packless Expansion Joints :

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

Flex-Hose Co., Inc.

Flexicraft Industries.
Flex-Pression.

Mason Industries, Inc.
Metraflex Company (The).
Unisource Manufacturing, Inc.

~P QP T

EXPANSION FITTINGS AND LOOPS FOR PLUMBING 220516-2
PIPING
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2. Description: Manufactured assembly with inlet and outlet elbow fittings and two
flexible-metal-hose legs joined by long-radius, 180-degree return bend or center
section of flexible hose.

3. Fexible Hose: Corrugated-metal inner hoses and braided outer sheaths.

4.  Expansion Joints for Copper Tubing NPS 2 and Smaller: Copper-alloy fittings
with solder-joint Insert type end connections.

a Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F
and 340 psig at 450 deg F ratings.

5.  Expansion Joints for Copper Tubing NPS 2-1/2 to NPS 4: Copper-aloy fittings
with threaded Insert type end connections.

a  Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig
at 70 deg F and 225 psig at 450 deg F ratings.

6. Expansion Joints for Steel Piping NPS 2 and Smaller: Carbon-steel fittings with
threaded end connections.

a Stainless-stedl hoses and single-braid, stainless-steel sheaths with 450 psig
at 70 deg F and 325 psig at 600 deg F ratings.

7.  Expansion Joints for Steel Piping NPS 2-1/2 to NPS 6: Carbon-stee! fittings with
flanged welded end connections.

a.  Stainless-steel hoses and single-braid, stainless-steel sheaths with 200 psig
at 70 deg F and 145 psig at 600 deg F ratings.

8.  Expansion Joints for Steel Piping NPS 8 to NPS 12: Carbon-steel fittings with
end connections.

9.  Expansion Joints for Steel Piping NPS 14 and Larger: Carbon-steel fittings with
end connections.

2.3 ALIGNMENT GUIDES AND ANCHORS
A. Alignment Guides :

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

Adsco Manufacturing LLC.
Advanced Thermal Systems, Inc.
Flex-Hose Co., Inc.

Flexicraft Industries.

Flex-Weld, Inc.

Hyspan Precision Products, Inc.
Mason Industries, Inc.

@rpopo

EXPANSION FITTINGS AND LOOPS FOR PLUMBING 220516-3
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h. Metraflex Company (The).

i Senior Flexonics Pathway.

J- U.S. Bellows, Inc.

k. Unisource Manufacturing, Inc.

2. Description: Sted, factory-fabricated alignment guide, with bolted two-section
outer cylinder and base for attaching to structure; with two-section guiding slider
for bolting to pipe.

B. Anchor Materials;

Steel Shapes and Plates: ASTM A36/A36M.

Bolts and Nuts: ASME B18.10 or ASTM A183, steel hex head.

Washers: ASTM F844, steel, plain, flat washers.

Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for
use in hardened portland cement concrete, with tension and shear capacities
appropriate for application.

ApODdDE

a Stud: Threaded, zinc-coated carbon stee!.
b.  Expansion Plug: Zinc-coated stedl.
C. Washer and Nut: Zinc-coated stedl.

5. Chemical Fasteners. Insert-type stud, bonding-system anchor for use with
hardened portland cement concrete, with tension and shear capacities appropriate
for application.

a Bonding Material: ASTM C881/C881M, TypelV, Grade 3,
two-component epoxy resin suitable for surface temperature of hardened
concrete where fastener isto be installed.

b. Stud: ASTM A307, zinc-coated carbon steel with continuous thread on
stud, unless otherwise indicated.

C. Woasher and Nut: Zinc-coated stedl.

PART 3 - EXECUTION

31 INSTALLATION OF EXPANSION JOINTS
A. Install expansion joints of sizes matching sizes of piping in which they are installed.
3.2 INSTALLATION OF PIPE LOOP AND SWING CONNECTIONS

A. Connect risers and branch connections to mains with at least five pipe fittings,
including teein main.

EXPANSION FITTINGS AND LOOPS FOR PLUMBING 220516-4
PIPING
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33 INSTALLATION OF ALIGNMENT-GUIDES AND ANCHORS
A. Install alignment guides to guide expansion and to avoid end-loading and torsional
stress.
B. Install one guide(s) on each side of pipe expansion fittings and loops. Install guides

nearest to expansion joint not more than four pipe diameters from expansion joint.
C. Attach guides to pipe, and secure guides to building structure.

D. Install anchors at locations to prevent stresses from exceeding those permitted by
ASME B31.9 and to prevent transfer of loading and stresses to connected equipment.

E. Anchor Attachments:

1. Anchor Attachment to Steel Pipe: Attach by welding. Comply with ASME B31.9
and ASME Boiler and Pressure Vessel Code: Section I X, "Welding and Brazing
Qudifications."

2. Anchor Attachment to Copper Tubing: Attach with pipe hangers. Use
MSS SP-69, Type 24; U bolts bolted to anchor.

F. Fabricate and install steel anchors by welding steel shapes, plates, and bars. Comply
with ASME B31.9 and AWS D1.1/D1.1M.

1. Anchor Attachment to Steel Structural Members: Attach by welding.
2. Anchor Attachment to Concrete Structural Members. Attach by fasteners. Follow
fastener manufacturer's written instructions.

G. Use grout to form flat bearing surfaces for guides and anchors attached to concrete.

END OF SECTION 22016
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SECTION 220517 - SLEEVESAND SLEEVE SEALSFOR PLUMBING PIPING

PART 1- GENERAL

11

A.

12

A.

13

A.

RELATED DOCUMENTS

Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes;

SN E

Sleeves.
Stack-sleeve fittings.
Sleeve-seal systems.
Sleeve-sedl fittings.
Grout.

Silicone seadlants.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

21

A.

B.

C.

D.

SLEEVES

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

Basis-of-Design Product: Subject to compliance with requirements, provide
comparable product by one of the following:

1
2.
3.

Advance Products & Systems, Inc.
CALPICO, Inc.
GPT; an EnPro Industries company.

Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivaent to
ductile-iron pressure pipe, with plain ends and integral waterstop collar.

Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed
with welded longitudinal joint.

SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 220517-1
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2.3

E.

PV C Pipe Sleeves: ASTM D 1785, Schedule 40.

STACK-SLEEVE FITTINGS

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

Basis-of-Design Product: Subject to compliance with requirements, provide or
comparable product by one of the following:

1.  Jay R. Smith Mfg. Co.
2. Zurn Industries, LLC.

Description: Manufactured, Dura-coated or Duco-coated cast-iron sleeve with integral
clamping flange for use in waterproof floors and roofs. Include clamping ring, bolts,
and nuts for membrane flashing.

1. Underdeck Clamp: Clamping ring with setscrews.

SLEEVE-SEAL SYSTEMS

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

Basis-of-Design Product: Subject to compliance with requirements, provide or
comparable product by one of the following:

Advance Products & Systems, Inc.
CALPICO, Inc.

GPT; an EnPro Industries company.
Metraflex Company (The).

Proco Products, Inc.

gprpwDdE

Description:

1.  Modular sealing-element unit, designed for field assembly, for filling annular

space between piping and sleeve.

Designed to form a hydrostatic seal of 20 psig minimum.

Sealing Elements: Nitrile (BunaN) interlocking links shaped to fit surface of

pipe. Include type and number required for pipe material and size of pipe.

4.  Pressure Plates: Stainless steel.

5. Connecting Bolts and Nuts. Stainless steel of length required to secure pressure
plates to sealing elements.

wnN
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25

2.6

SLEEVE-SEAL FITTINGS

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

Basis-of-Design Product: Subject to compliance with requirements, provide or
comparable product by one of the following:

Advance Products & Systems, Inc.
CALPICO, Inc.

GPT; an EnPro Industries company.
Metraflex Company (The).

Proco Products, Inc.

SUE A N

Description: Manufactured plastic, deeve-type, waterstop assembly made for
imbedding in concrete slab or wall.

Plastic or rubber waterstop collar with center opening to match piping OD.

GROUT

Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated
wallsor floors.

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting,
dry, hydraulic-cement grout.

Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

SILICONE SEALANTS

Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25
percent movement capability, nontraffic-use, neutral-curing silicone joint sealant,
ASTM C 920, Type S, Grade NS, Class 25, Use NT.

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a Dow Corning Corporation; Dow Corning 758 Silicone Weather Barrier
Sealant.

b. GE Construction Sealants; Momentive Performance Materials Inc.;
SCS2350 SSG4000 UltraGlaze SSG4000AC UltraGlaze.

C. Polymeric Systems, Inc; PSI-631 PSI-641.

d. Schnee-Morehead, Inc., an ITW company; SM5731 Poly-Glaze Plus.
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e Sherwin-Williams Company (The); White Lightning Silicone Ultra All
Purpose Sealant.

B. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25
percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint
sealant; ASTM C 920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable
(self-leveling) formulation is for opening in floors and other horizontal surfaces that are
not fire rated.

1 Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a May National Associates, Inc., a subsidiary of Sika Corporation U.S.;
Bondaflex Sil 200 SC Bondaflex Sil 200 MJS.

C. Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when mixed,
expand and cure in place to produce aflexible, nonshrinking foam.

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a Smooth-On; Soma Foama 15.

PART 3 - EXECUTION

31 SLEEVE INSTALLATION

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and
walls.

B. For deeves that will have deeve-seal system installed, select deeves of size large
enough to provide 1-inch annular clear space between piping and concrete slabs and
walls.

1.  Sleevesarenot required for core-drilled holes.

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new sabs
and walls are constructed.

1.  Permanent sleeves are not required for holes in slabs formed by molded-PE or
-PP dleeves.
2. Cut deevesto length for mounting flush with both surfaces.

a Exception: Extend sleeves installed in floors of mechanical equipment
areas or other wet areas 2 inches above finished floor level.

3. Using grout silicone sealant, seal the space outside of sleeves in dabs and walls
without sleeve-seal system.

D. Install sleeves for pipes passing through interior partitions.
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3.3

34

Lo

Cut sleeves to length for mounting flush with both surfaces.

2. Ingtal deeves that are large enough to provide 1/4-inch annular clear space
between sleeve and pipe or pipe insulation.

3. Sea annular space between sleeve and piping or piping insulation; use joint

sealants appropriate for size, depth, and location of joint.

Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke
Barrier Penetrations: Maintain indicated fire or smoke rating of walls, partitions,
ceillings, and floors at pipe penetrations. Seal pipe penetrations with fire- and
smoke-stop materials. Comply with requirements for firestopping and fill materias
specified in Section 07 84 13 "Penetration Firestopping.”

STACK-SLEEVE-FITTING INSTALLATION
Install stack-sleeve fittingsin new slabs as slabs are constructed.

1. Ingtal fittings that are large enough to provide 1/4-inch annular clear space
between sleeve and pipe or pipe insulation.

2. Secure flashing between clamping flanges for pipes penetrating floors with
membrane waterproofing. Comply with requirements for flashing specified in
Section 07 62 00 "Sheet Metal Flashing and Trim."

3. Ingtall section of cast-iron soil pipe to extend sleeve to 2 inches above finished
floor level.

4.  Extend cast-iron deeve fittings below floor slab as required to secure clamping
ring if ring is specified.

5.  Usesilicone sealant to seal the space around outside of stack-sleeve fittings.

Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke
Barrier Penetrations. Maintain indicated fire or smoke rating of floors at pipe
penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with
requirements for firestopping specified in Section 07 84 13 "Penetration Firestopping.”

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at
service piping entries into building.

Select type, size, and humber of sealing elements required for piping material and size
and for sleeve ID or hole size. Position piping in center of sleeve. Center piping in
penetration, assemble sleeve-seal system components, and install in annular space
between piping and deeve. Tighten bolts against pressure plates that cause sealing
elements to expand and make a watertight seal.

SLEEVE-SEAL-FITTING INSTALLATION

Install sleeve-seal fittingsin new walls and dabs as they are constructed.

SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING
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B. Assembl e fitting components of length to be flush with both surfaces of concrete slabs
and walls. Position waterstop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.

D. Use grout silicone sealant to seal the space around outside of deeve-sea fittings.

35 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. Leak Test: After allowing for afull cure, test sleeves and sleeve seals for leaks.
Repair leaks and retest until no leaks exist.

B. Sleeves and sleeve sedls will be considered defective if they do not pass tests and
inspections.

C. Prepare test and inspection reports.

END OF SECTION 22 05 17
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SECTION 220518 - ESCUTCHEONS FOR PLUMBING PIPING

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:
1 Escutcheons.
2. Floor plates.
13 DEFINITIONS
A. Existing Piping to Remain: Existing piping that is not to be removed and that is not
otherwise indicated to be removed and salvaged, or removed and reinstalled.
14 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

21 MANUFACTURERS

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

B. Basis-of-Design Product: Subject to compliance with requirements, provide or
comparable product by one of the following:

BrassCraft Manufacturing Co.; a Masco company.
Dearborn Brass.

Jones Stephens Corp.

Keeney Manufacturing Company (The).
Mid-America Fittings, Inc.

ProFlo; a Ferguson Enterprises, Inc. brand.

SN E
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2.2 ESCUTCHEONS
A. One-Piece, Sted Type: With polished, chrome-plated finish and setscrew fastener.

B. One-Piece, Stainless-Steel Type: With polished stainless-steel finish.

2.3 FLOOR PLATES

A. Split Floor Plates. Cast brass with concealed hinge.

PART 3 - EXECUTION

31 INSTALLATION
A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated

piping and with OD that completely covers opening.
1.  Escutcheonsfor New Piping:

a Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep
pattern.

b.  Chrome-Plated Piping: One-piece with polished, chrome-plated finish.

C. Insulated Piping: One-piece stainless steel with polished stainless-steel
finish.

d. BarePiping at Wall and Floor Penetrations in Finished Spaces: One-piece
stainless steel with polished stainless-steel finish.

e Bare Piping at Ceiling Penetrations in Finished Spaces. One-piece stainless
steel with polished stainless-steel finish.

f. Bare Piping in Unfinished Service Spaces. One-piece steel with polished,
chrome-plated finish.

h. Bare Piping in Equipment Rooms. One-piece steel with polished,
chrome-plated finish.
i
C. Install floor plates for piping penetrations of equipment-room floors.

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and
with OD that completely covers opening.

1.  New Piping : One-piece, floor plate.
2. Existing Piping: Split floor plate.

ESCUTCHEONS FOR PLUMBING PIPING 220518-2
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3.2 FIELD QUALITY CONTROL
A. Using new materials, replace broken and damaged escutcheons and floor plates.

END OF SECTION 22 05 18
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SECTION 220519 - METERS AND GAGESFOR PLUMBING PIPING

PART 1- GENERAL

11 SUMMARY
A. Section Includes:
1. Bimetalic-actuated thermometers.
2. Dial-type pressure gages.
3. Gage attachments.
B. Related Requirements:

1. Section 22 11 19 "Domestic Water Piping Specialties' for water meters.

12 ACTION SUBMITTALS

A. Product Data: For each type of product.

13 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of meter and gage.

14 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For meters and gages to include in operation and
mai ntenance manuals.

PART 2 - PRODUCTS

21 BIMETALLIC-ACTUATED THERMOMETERS

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

B. Basis-of-Design Product: Subject to compliance with requirements, provide
comparable product by one of the following:

Ashcroft Inc.

Ernst Flow Industries.
Marsh Bellofram.
Miljoco Corporation.

pPONPE
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5. Nanmac Corporation.

6.  Noshok.

7.  Palmer Wahl Instrumentation Group.
8. REOTEMP Instrument Corporation.
9.  Te-Tru Manufacturing Company.
10. Trerice, H. O. Co.

11. Waitts; a Watts Water Technologies company.
12.  Weiss Instruments, Inc.

13. Wekder Glass Thermometer Corp.
14.  WIKA Instrument Corporation.

15.  WintersInstruments- U.S.

C. Standard: ASME ~ B40.200.
D. Case: Liquid-filled type(s); stainless steel with 5-inch nominal diameter.

E. Dial: Nonreflective aluminum with permanently etched scale markings and scales in
deg F.

F. Connector Type(s): Union joint, rigid, back and rigid, bottom, with unified-inch screw
threads.

G. Connector Size: 1/2 inch , with ASME B1.1 screw threads.
H. Stem: 0.25 or 0.375 inch in diameter; stainless steel.
l. Element: Bimetal coil.

J. Pointer: Dark-colored metal.

2.2 PRESSURE GAGES
A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

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

2. Basisof-Design Product: Subject to compliance with requirements, provide
comparable product by one of the following:

Ametek U.S. Gauge.

Ashcroft Inc.

Ernst Flow Industries.

Flo Fab Inc.

Marsh Bellofram.

Miljoco Corporation.

Noshok.

Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Tel-Tru Manufacturing Company.

T S@ThoRooTe

METERS AND GAGES FOR PLUMBING PIPING 220519-2


http://www.specagent.com/LookUp/?uid=123457058248&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058253&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058254&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058250&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058255&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058256&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058249&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058259&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058251&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058252&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1695&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1695&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1695&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058426&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058322&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058323&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058327&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058328&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058329&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058330&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058331&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058332&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457058333&mf=04&src=wd

FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

Trerice, H. O. Co.

Watts; a Watts Water Technologies company.
Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.

WIKA Instrument Corporation.

Winters Instruments - U.S.

o537~

3. Standard: ASME  B40.100.

4, Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe

threads and bottom-outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated

inpsi .

8.  Pointer: Dark-colored metal.

9.  Window: Glassor.

10. Ring: Brass.

11. Accuracy: Grade A, plusor minus 1 percent of middle half of Grade C, plusor
minus 3 percent of middle half of Grade D, plus or minus 5 percent of whole
scale range.

PART 3 - EXECUTION

31 INSTALLATION

A. Install thermowells with socket extending a minimum of 2 inches into fluid and in
vertical position in piping tees.

B. Install thermowells of sizes required to match thermometer connectors. Include
bushings if required to match sizes.

C. Install thermowells with extension on insulated piping.

D. Fill thermowells with heat-transfer medium.

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted
positions.

F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels;
connect cases with tubing and support tubing to prevent kinks. Use minimum tubing
length.

G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe
at the most readable position.

H. Install remote-mounted pressure gages on panel.

l. Install valve and snubber in piping for each pressure gage for fluids.
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J.

3.2

3.3

34

35

3.6

Install test plugs in piping tees.
Install thermometers in the following locations:

1.  Inlet and outlet of each water heater.
2. Inlet and outlet of each domestic hot-water storage tank

|Install pressure gages in the following locations:

1.  Building water service entrance into building.

2. Inlet and outlet of each pressure-reducing valve.

3. Suction and discharge of each domestic water pump.

CONNECTIONS

Install meters and gages adjacent to machines and equipment to allow service and
maintenance of meters, gages, machines, and equipment.

THERMOMETER SCHEDULE

Thermometers at inlet and outlet of each domestic water heater shall be the following:

1.  Seded, bimetallic-actuated type.

THERMOMETER SCALE-RANGE SCHEDULE
Scale Range for Domestic Cold-Water Piping: 0 to 100 deg F.
Scale Range for Domestic Hot-Water Piping: O to 250 deg F.

Scale Range for Domestic Cooled-Water Piping: 0 to 100 deg F.

PRESSURE-GAGE SCHEDULE

Pressure gages at discharge of each water service into building shall be one of the
following:

1. Sealed, direct -mounted, metal case.

PRESSURE-GAGE SCALE-RANGE SCHEDULE
Scale Range for Water Service Piping: 0 to 100 psi .

Scale Range for Domestic Water Piping: 0to 100 psi .

METERS AND GAGES FOR PLUMBING PIPING
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END OF SECTION 22 05 19
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SECTION 2205 23.12 - BALL VALVESFOR PLUMBING PIPING

PART 1- GENERAL

11

12

13

14

15

RELATED DOCUMENTS

Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 Brass ball valves.

2. Bronzebal valves.

3. Steel bal valves.

DEFINITIONS

CWP: Cold working pressure.

ACTION SUBMITTALS
Product Data: For each type of valve.

1.  Caertification that products comply with NSF 61and NSF 372.

DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:

1. Protectinterna partsagainst rust and corrosion.
2. Protect threads, flange faces, and soldered ends.
3. Set ball valves open to minimize exposure of functional surfaces.

Use the following precautions during storage:

1 Maintain valve end protection.

2.  Storevalvesindoors and maintain at higher-than-ambient-dew-point temperature.
If outdoor storage is necessary, store valves off the ground in watertight
enclosures.

Use dling to handle large valves, rig sling to avoid damage to exposed parts. Do not use
operating handles or stems as lifting or rigging points.
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PART 2 - PRODUCTS

21 GENERAL REQUIREMENTS FOR VALVES

A. Source Limitations for Vaves. Obtain each type of valve from single source from
single manufacturer.

B. ASME Compliance:

1. ASMEB1.20.1 for threads for threaded end valves.

2. ASME B16.5 for flanges on steel valves.

3 ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design
criteria.

4. ASME B16.18 for solder-joint connections.

5. ASME B31.9for building services piping valves.

C. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service.

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves
made with copper alloy (brass) containing more than 15 percent zinc are not permitted.

E. Valve Pressure-Temperature Ratings. Not less than indicated and as required for
system pressures and temperatures.

F. Valve Sizes: Same as upstream piping unless otherwise indicated.
G. Vavesin Insulated Piping:

1.  Include 2-inch stem extensions.

2. Extended operating handles of nonthermal-conductive material and protective
sleeves that allow operation of valves without breaking vapor seals or disturbing
insulation.

3. Memory stopsthat are fully adjustable after insulation is applied.

22 BRONZE BALL VALVES

A. Bronze Ball Vaves, Two-Piece with Full Port, and Bronze or Brass Trim, Threaded or
Soldered Ends:

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

Apollo Flow Controls; Conbraco Industries, Inc.
FNW; Ferguson Enterprises, Inc.

Milwaukee Valve Company.

NIBCO INC.

oap oo
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2. Description:
a  Standard: MSS SP-110 or MSS-145.
b. CWP Rating: 600 psig.
C. Body Design: Two piece.
d. Body Material: Bronze.
e Ends: Threaded and soldered.
f. Seats. PTFE.
g. Stem: Bronzeor brass.
h.  Ball: Chrome-plated brass.
i Port: Full.
B. Bronze Ball Valves, Two-Piece with Full Port, and Bronze or Brass Trim, Press Ends:
1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:
a Apollo Flow Controls, Conbraco Industries, Inc.
b.  Milwaukee Vave Company.
C. NIBCO INC.
2. Description:
a  Standard: MSS SP-110 or MSS-145.
b. CWP Rating: Minimum 200 psig.
C. Body Design: Two piece.
d. Body Material: Bronze.
e Ends: Press.
f. Press Ends Connections Rating: Minimum 200 psig.
g. Seats. PTFE or RTPFE.
h.  Stem: Bronze or brass.
i Ball: Chrome-plated brass.
J- Port: Full.
k.  O-Ring Seal: EPDM or Buna-N.

C. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim:

1

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

a  Apollo Flow Controls; Conbraco Industries, Inc.
b. FNW; Ferguson Enterprises, Inc.

C. Milwaukee Vave Company.

d. NIBCO INC.

Description:

a  Standard: MSS SP-110 or MSS-145.

BALL VALVES FOR PLUMBING PIPING
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b. CWPRating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded or soldered.
Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Port: Full.

—mS@moap

D. Bronze Ball Valves, Three-Piece with Full Port and Bronze or Brass Trim:

1

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

Apollo Flow Controls; Conbraco Industries, Inc.
DynaQuip Controls.

Hammond Valve.

Milwaukee Vave Company.

NIBCO INC.

Red White Valve Corp.

WATTS.

Q@rpopo

Description:

Standard: MSS SP-110.
CWP Rating: 600 psig.
Body Design: Three piece.
Body Material: Bronze.
Ends. Threaded.

Seats: PTFE.

Stem: Bronze or brass.
Ball: Chrome-plated brass.
Port: Full.

“Se@rpapoTw

E. Bronze Ball Valves, Three-Piece with Full Port and Stainless-Steel Trim:

1

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

a. Apollo Flow Controls; Conbraco Industries, Inc.
b. NIBCOINC.
c. WATTS

Description:

a  Standard: MSS SP-110.
b. CWPRating: 600 psig.
c Body Design: Three piece.
d Body Material: Bronze.

BALL VALVES FOR PLUMBING PIPING 220523.12-4
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e Ends: Threaded.
f. Seats. PTFE.
g. Stem: Stainless stedl.
h. Ball: Stainless steel, vented.
i.

Port: Full.
F. Bronze Ball Valves, Three-Piece with Regular Port and Bronze Trim:
1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,

but are not limited to, the following:

a. Apollo Flow Controls; Conbraco Industries, Inc.
b. NIBCOINC.

G. Bronze Ball Valves, Three-Piece with Regular Port and Stainless-Steel Trim:
1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,

but are not limited to, the following:

a NIBCO INC.

2.3 STEEL BALL VALVES
A. Steel Ball Vaveswith Full Port, Class 150:

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

Apollo Flow Controls;, Conbraco Industries, Inc.
FNW; Ferguson Enterprises, Inc.

Jamesbury; Metso.

NIBCO INC.

oo oo

2. Description:

Standard: MSS SP-72.

CWP Rating: 285 psig.

Body Design: Split body.

Body Material: Carbon steel, ASTM A 216, Type WCB.
Ends: Flanged or threaded.

Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.

Port: Full.

mST@mho a0 o
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PART 3 - EXECUTION

31 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.
Remove special packing materials, such as blocks, used to prevent disc movement
during shipping and handling.

B. Operate valves in positions from fully open to fully closed. Examine guides and seats
made accessible by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.
D. Examine mating flange faces for conditions that might cause leakage. Check bolting for

proper size, length, and material. Verify that gasket is of proper size, that its materia
composition is suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.
3.2 VALVE INSTALLATION
A. Install valves with unions or flanges at each piece of equipment arranged to allow

service, maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valvesin horizontal piping with stem at or above center of pipe.

D. Install valvesin position to allow full stem movement.

E. Install valve tags. Comply with requirements in Section 22 05 53

"Identification for Plumbing Piping and Equipment” for valve tags and schedules.

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valves with specified CWP ratings are unavailable, the same types of valves with
higher CWP ratings may be substituted.

B. Select valves with the following end connections:

1 For Copper Tubing, NPS 2 and Smaller: Threaded ends except where
solder-joint valve-end option or press-end option is indicated in valve schedules
below.

2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where
threaded valve-end option isindicated in valve schedules below.

3. For Copper Tubing, NPS 5 and Larger: Flanged ends.

4.  For Sted Piping, NPS 2 and Smaller: Threaded ends.

BALL VALVES FOR PLUMBING PIPING 220523.12-6
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5. For Steel Piping, NPS2-1/2 to NPS4: Flanged ends except where threaded
valve-end option isindicated in valve schedules below.
6.  For Steel Piping, NPS 5 and Larger: Flanged ends.

34 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:
1.  Bronze ball valve, one piece with bronze or stainless steel trim. Provide with
threaded or solder -joint ends.
2. Bronze ball valves, two-piece with full port and bronze or brass trim. Provide
with threaded solder or press connection-joint ends.
3. Bronze ball valves, three-piece with full port and bronze or brass or stainless
steel trim.

B. Pipe NPS 2-1/2 and Larger:

1.  Sted bal valves, Class 150 with full port.

END OF SECTION 22 05 23.12
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SECTION 2205 23.14 - CHECK VALVESFOR PLUMBING PIPING

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:
1 Bronze lift check valves.
2. Bronze swing check valves.
3. Iron swing check valves.
13 DEFINITIONS
A. CWP: Cold working pressure.
B. EPDM: Ethylene propylene-diene terpolymer rubber.

C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

14 ACTION SUBMITTALS
A. Product Data: For each type of valve.

1. Certification that products comply with NSF 61 and NSF 372.

15 DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:

1. Protect interna partsagainst rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Setcheck valvesin either closed or open position.

B. Use the following precautions during storage:

1.  Maintain valve end protection.

2.  Storevalvesindoors and maintain at higher-than-ambient-dew-point temperature.
If outdoor storage is necessary, store valves off the ground in watertight
enclosures.
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C. Use dling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

21 GENERAL REQUIREMENTS FOR VALVES

A. Source Limitations for Valves. Obtain each type of valve from single source from
single manufacturer.

B. ASME Compliance:

1. ASMEB1.20.1 for threads for threaded end valves.

2. ASMEB16.10 and ASME B16.34 for ferrous valve dimensions and design
criteria.

3.  ASME B16.18for solder joint.

4. ASME B31.9for building services piping valves.

C. Drinking Water System Components - Heath Effects and Drinking Water System
Components - Lead Content Compliance: NSF 61 and NSF 372.

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves
made with copper aloy (brass) containing more than 15 percent zinc are not permitted.

E. Vave Pressure-Temperature Ratings: Not less than indicated and as required for
system pressures and temperatures.

F. Valve Sizes: Same as upstream piping unless otherwise indicated.

G. Valve Bypass and Drain Connections: MSS SP-45.

2.2 BRONZE LIFT CHECK VALVES
A. Bronze Lift Check Vaveswith Bronze Disc, Class 125:

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

a.  Crane; Crane Energy Flow Solutions.
b.  JenkinsValves; Crane Energy Flow Solutions.
c.  Stockham; Crane Energy Flow Solutions.

2. Description:
a  Standard: MSS SP-80, Type 1.

b. CWP Rating: 200 psig.
C. Body Design: Vertical flow.

CHECK VALVES FOR PLUMBING PIPING 220523.14-2
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d. Body Material: ASTM B 61 or ASTM B 62, bronze.
e. Ends. Threaded or soldered. See valve schedule articles.
f. Disc: Bronze.
2.3 BRONZE SWING CHECK VALVES
A. Bronze Swing Check Valves with Bronze Disc, Class 125:

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

a.  Apollo Flow Controls; Conbraco Industries, Inc.
b.  Crane; Crane Energy Flow Solutions.
C. Hammond Valve.
d. JenkinsValves; Crane Energy Flow Solutions.
e KITZ Corporation.
f. Macomb Groups (The).
g. Milwaukee Valve Company.
h.  NIBCOINC.
i. Powell Valves.
j- Red White Valve Corp.
k.  Stockham; Crane Energy Flow Solutions.
l. WATTS.
2.  Description:
a Standard: MSS SP-80, Type 3.
b. CWPRating: 200 psig.
C. Body Design: Horizontal flow.
d. Body Material: ASTM B 62, bronze.
e Ends. Threaded or soldered. See valve schedule articles.
f. Disc: Bronze.
24 IRON SWING CHECK VALVES

A. Iron Swing Check Valves with Metal Seats, Class 125:

1

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

Apollo Flow Controls; Conbraco Industries, Inc.
Crane; Crane Energy Flow Solutions.

FNW; Ferguson Enterprises, Inc.

Jenkins Valves; Crane Energy Flow Solutions.
KITZ Corporation.

Legend Valve & Fitting, Inc.

Macomb Groups (The).

Q@0 o0 oW
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Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red White Valve Corp.

Stockham; Crane Energy Flow Solutions.
Sure Flow Equipment Inc.

WATTS.

S3TRTTS

2. Description:

Standard: MSS SP-71, Typell.

CWP Rating: 200 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged or threaded. See valve schedule articles.
Trim: Bronze.

Gasket: Asbestos free.

Q@0 o0 oW

PART 3 - EXECUTION

31 EXAMINATION
A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.
Remove special packing materials, such as blocks, used to prevent disc movement
during shipping and handling.

B. Operate valves in positions from fully open to fully closed. Examine guides and seats
made accessible by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.
D. Examine mating flange faces for conditions that might cause leakage. Check bolting for
proper size, length, and material. Verify that gasket is of proper size, that its material

composition is suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow
service, maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.
C. Install valvesin horizontal piping with stem at or above center of pipe.

D. Install valvesin position to allow full stem movement.

E. Check Valves: Install check valves for proper direction of flow.

CHECK VALVES FOR PLUMBING PIPING 220523.14-4
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1.  Swing Check Valves: In horizontal position with hinge pin level.
2. Lift Check Valves: With stem upright and plumb.

F. Install valve tags. Comply with requirements in Section 22 05 53 "ldentification for
Plumbing Piping and Equipment" for valve tags and schedul es.
33 ADJUSTING
A. Adjust or replace valve packing after piping systems have been tested and put into
service but before final adjusting and balancing. Replace valves if persistent leaking
OCCurs.
34 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
A. If valve applications are not indicated, use the following:
1.  Pump-Discharge Check Valves:
a NPS 2 and Smaller: Bronze swing check valves with bronze disc.
b. NPS2-1/2 and Larger for Domestic Water: Iron swing check valves with
lever and weight or spring; or iron, center-guided, metal-seat check valves.
C. NPS 2-1/2 and Larger for Sanitary Waste and Storm Drainage: Iron swing

check valves with lever and weight or spring.

B. If valves with specified CWP ratings are unavailable, the same types of valves with
higher CWP ratings may be substituted.

C. End Connections:

1.  For Copper Tubing, NPS 2 and Smaller: Threaded or soldered or press-ends.
2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged or threaded.
3. For Steel Piping, NPS 2 and Smaller: Threaded.
4.  For Sted Piping, NPS 2-1/2 to NPS 4: Flanged or threaded.
35 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:

1. Bronze swing check valves with bronze disc, Class125, with soldered or
threaded end connections.

B. Pipe NPS 2-1/2 and Larger:

1. Iron swing check valves with metal seats, Class125, with flanged end
connections.

END OF SECTION 22 05 23.14

CHECK VALVES FOR PLUMBING PIPING 220523.14-5



FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

CHECK VALVES FOR PLUMBING PIPING 220523.14-6



FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

SECTION 22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND
EQUIPMENT

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.

Metal framing systems.

Thermal hanger-shield inserts.
Fastener systems.

Pipe stands.

Sk wbhE

13 ACTION SUBMITTALS

A. Product Data: For each type of product.

14 INFORMATIONAL SUBMITTALS

A. Welding certificates.

15 QUALITY ASSURANCE

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to
AWSD1.1/D1.1M.

B. Pipe Welding Qualifications:. Qualify procedures and operators according to 2015
ASME Boiler and Pressure Vessel Code, Section 1X.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01
40 00 "Quality Requirements," to design trapeze pipe hangers and equipment supports.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529- 1
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23

24

Structural Performance: Hangers and supports for plumbing piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions
indicated according to ASCE/SEI 7 .

1.  Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

METAL PIPE HANGERS AND SUPPORTS
Carbon-Sted Pipe Hangers and Supports:

1.  Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Gavanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or
electro-galvanized.

3. Nonmetallic Coatings: Plastic coated or epoxy powder coated.

4.  Padded Hangers. Hanger with fiberglass or other pipe insulation pad or cushion
to support bearing surface of piping.

5.  Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel
stainless steel Insert material.

Stainless-Steel Pipe Hangers and Supports:

1.  Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

Copper Pipe and Tube Hangers:

1. Description:. MSSSP-58, Types1l through 58, copper-coated-stedl,
factory-fabricated components.

2.  Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated
steel or stainless steel

TRAPEZE PIPE HANGERS

Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly,

made from structural-carbon-steel shapes, with MSS SP-58 carbon-steel hanger rods,

nuts, saddles, and U-bolts.

THERMAL HANGER-SHIELD INSERTS

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

1. Carpenter & Paterson, Inc.
2. Clement Support Services.
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ERICO International Corporation.
National Pipe Hanger Corporation.
Pipe Shields Inc.

Piping Technology & Products, Inc.
Rilco Manufacturing Co., Inc.
Vaue Engineered Products, Inc.

ONo kAW

B. Insulation-Insert Material for Cold Piping: ASTM C 552, Typell celular glass with
100-psig minimum compressive strength and vapor barrier.

C. Insulation-Insert Material for Hot Piping: ASTM C552, Typell cellular glass with
100-psig minimum compressive strength.

D. For Trapeze or Clamped Systems:. Insert and shield shall cover entire circumference of
pipe.

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below
ambient air temperature.

25 FASTENER SYSTEMS

A. Powder-Actuated Fasteners. Threaded-steel stud, for use in hardened portland cement
concrete, with pull-out, tension, and shear capacities appropriate for supported loads
and building materials where used.

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

a Hilti, Inc.
b. I TW Ramset/Red Head; Illinois Tool Works, Inc.
C. MKT Fastening, LLC.

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened
portland cement concrete, with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

2.6 PIPE STANDS

A. General Reguirements for Pipe Stands: Shop- or field-fabricated assemblies made of
manufactured corrosion-resistant components to support roof-mounted piping.

B. Compact Pipe Stand:
1.  Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped

cradle to support pipe, for roof installation without membrane penetration.
2. Base Single, vulcanized rubber, molded polypropylene, or polycarbonate.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529- 3
EQUIPMENT


http://www.specagent.com/LookUp/?uid=123457086644&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086638&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086646&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086645&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086640&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457086641&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=13286&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457101430&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457101431&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457101432&mf=04&src=wd

FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

3. Hardware: Galvanized steel or polycarbonate.
4.  Accessories: Protection pads.

C. Low-Profile, Single-Base, Single-Pipe Stand:

1.  Description: Single base with vertical and horizontal members, and pipe support,
for roof installation without membrane protection.
2. Base Single, vulcanized rubber, molded polypropylene, or polycarbonate.

Vertical Members: Two galvanized -steel, continuous-thread, 1/2-inch rods.
Horizontal Member: Adjustable horizontal, gavanized -steel pipe support
channels.

Pipe Supports: Roller, Strut clamps, or Clevis hanger.

Hardware: Galvanized steel.

Accessories: Protection pads.

Height: 12 inches above roof.

Eal

N O

2.7 EQUIPMENT SUPPORTS
A. Description: Welded, shop- or field-fabricated equipment support made from
structural -carbon-steel shapes.
2.8 MATERIALS
A. Aluminum: ASTM B 221.
B. Carbon Steel: ASTM A 1011/A 1011M.

C. Structural Steel: ASTM A 36/A 36M carbon-steel plates, shapes, and bars; black and
galvanized.

D. Stainless Steel: ASTM A 240/A 240M.

E. Grout: ASTM C 1107/C 1107M,  factory-mixed and  -packaged, dry,
hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior
applications.

1. Properties. Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.
PART 3 - EXECUTION

31 APPLICATION

A. Comply with requirements in Section07 84 13 "Penetration Firestopping" for
firestopping materials and installation, for penetrations through fire-rated walls,
ceilings, and assemblies.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529- 4
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B. Strength of Support Assemblies. Where not indicated, select sizes of components, so
strength will be adequate to carry present and future static loads within specified
loading limits. Minimum static design load used for strength determination shall be
weight of supported components plus 200 Ib .

32 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports,
clamps, and attachments as required to properly support piping from building structure.

B. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and
support together on field-assembled metal framing systems.

C. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated
piping.

D. Fastener System Installation:

1.  Install powder-actuated fasteners for use in lightweight concrete or concrete slabs
less than 4 inches thick in concrete, after concrete is placed and completely
cured. Use operators that are licensed by powder-actuated tool manufacturer.
Install fasteners according to powder-actuated tool manufacturer's operating

manual .

2. Install mechanical-expansion anchors in concrete, after concrete is placed and
completely cured. Install fasteners according to manufacturer's written
instructions.

E. Pipe Stand Installation:

1 Pipe Stand Types, except Curb-Mounted Type: Assemble components and mount
on smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand
and mount on permanent, stationary roof curb. See Section 07 72 00 "Roof
Accessories” for curbs.

F. Pipe-Positioning-System Installation: Install support devices to make rigid supply and
waste piping connections to each plumbing fixture.

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods,
nuts, washers, and other accessories.

H. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
l. Install hangers and supports to allow controlled therma and seismic movement of
piping systems, to permit freedom of movement between pipe anchors, and to facilitate

action of expansion joints, expansion loops, expansion bends, and similar units.

J Install lateral bracing with pipe hangers and supportsto prevent swaying.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529- 5
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K. Install building attachments within concrete slabs or attach to structural stedl. Install
additional attachments at concentrated loads, including valves, flanges, and strainers,
NPS 2-1/2 and larger and at changes in direction of piping. Install concrete inserts
before concrete is placed; fasten inserts to forms, and install reinforcing bars through
openings at top of inserts.

L. Load Distribution: Install hangers and supports, so that piping live and dead loads and
stresses from movement will not be transmitted to connected equipment.

M. Pipe Slopes. Install hangers and supports to provide indicated pipe slopes and to not
exceed maximum pipe deflections alowed by ASME B31.9 for building services

piping.
N. Insulated Piping:
1.  Attach clamps and spacers to piping.

a Piping Operating Above Ambient Air Temperature: Clamp may project
through insulation.

b. Piping Operating Below Ambient Air Temperature: Use thermal
hanger-shield insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building
services piping.

2. Instal MSS SP-58, Type 39 protection saddles if insulation without vapor barrier
isindicated. Fill interior voids with insulation that matches adjoining insul ation.

a  Option: Therma hanger-shield inserts may be used. Include steel
weight-distribution plate for pipe NPS4 and larger if pipe is installed on
rollers.

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier.
Shields shall span an arc of 180 degrees.

a. Option: Therma hanger-shield inserts may be used. Include steel
weight-distribution plate for pipe NPS 4 and larger if pipe is instaled on
rollers.

4.  Shield Dimensions for Pipe: Not less than the following:

a NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b.  NPS4: 12 incheslong and 0.06 inch thick.

5. Therma Hanger Shields. Install with insulation of same thickness as piping
insulation.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529- 6
EQUIPMENT



FAA Warrenton Administrative Building Modernization
DCCA ADM Warrenton, Virginia

33

35

3.6

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to
support equipment above floor.

Grouting: Place grout under supports for equipment, and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS
Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers .

Fit exposed connections together to form hairline joints. Field weld connections that
cannot be shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc
welding; appearance and quality of welds;, and methods used in correcting welding
work; and with the following:

1.  Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Removeweding flux immediately.

4.  Finish welds at exposed connections, so no roughness shows after finishing and
so contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to
achieve indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rodsto 1-1/2 inches.

PAINTING

Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as those used for
shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted
surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0
mils.

Touchup: Cleaning and touchup painting of field welds, bolted connections, and
abraded, shop-painted areas on miscellaneous metal are specified in Section 09 91 23
"Interior Painting."
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C. Galvanized Surfaces. Clean welds, bolted connections, and abraded areas, and apply
galvanizing-repair paint to comply with ASTM A 780/A 780M.

3.7 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not
specified in piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment
that will not have field-applied finishes.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments
arein direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports and attachments for general service
applications.

F. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper
piping and tubing.

G. Use padded hangers for piping that is subject to scratching.
H. Use thermal hanger-shield inserts for insulated piping and tubing.

l. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as
specified in piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated
or insulated, stationary pipes NPS 1/2 to NPS 30.

2.  Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F
pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension
of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of
insulation.

4.  Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2
to NPS 24 if little or no insulation is required.

5.  PipeHangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow
off-center closure for hanger installation before pipe erection.

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension
of noninsulated, stationary pipes NPS 3/4 to NPS 8.

7.  Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

8. Adjustable Band Hangers (MSS Type9): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of
noninsul ated, stationary pipes NPS 1/2 to NPS 8.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529- 8
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10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8.

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type12): For
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3.

12.  U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS4 to NPS 36,
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel
plate.

15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36,
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel
plate, and with U-bolt to retain pipe.

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for
pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base
stanchion support and cast-iron floor flange.

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS1 to NPS 30,
from two rods if longitudinal movement caused by expansion and contraction
OCCUrsS.

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24, from single rod if horizontal movement caused by expansion and
contraction occurs.

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS 42 if
longitudinal movement caused by expansion and contraction occurs but vertical
adjustment is unnecessary.

20. Pipe Roall and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24
if small horizontal movement caused by expansion and contraction occurs and
vertical adjustment is unnecessary.

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2
to NPS 30 if vertical and lateral adjustment during installation, in addition to
expansion and contraction, is required.

J Vertical-Piping Clamps. Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type®8): For support of pipe risers
NPS 3/4 to NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers
NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches for heavy
loads.

2. Stedl Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split piperings.

4,  Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various
types of building attachments.

5. Steel Weldless Eye Nuts (MSS Typel7): For 120 to 450 deg F piping
installations.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529- 9
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L. Building Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to
suspend pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with
bar-joist construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of
beams, channels, or angles.

4.  Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of
beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if
loads are considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7.  Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required
tangent to flange edge.

8.  Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

9. Sted-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of

steel |-beams for heavy |oads.

10. Linked-Sted Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of
steel I-beams for heavy loads, with link extensions.

11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

12. Welded-Sted Brackets: For support of pipes from below or for suspending from
above by using clip and rod. Use one of the following for indicated loads:

a Light (MSS Type 31): 750 |b.
b. Medium (MSS Type 32): 1500 |b.
C. Heavy (MSS Type 33): 3000 |b.

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is
required.

15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to
linear horizontal movement where headroom is limited.

M.  Saddles and Shields: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.  Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids
with insulation that matches adjoining insulation.

2. Protection Shields (MSS Type40): Of length recommended in writing by
manufacturer to prevent crushing insulation.

3. Therma Hanger-Shield Inserts; For supporting insulated pipe.

N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1 Restraint-Control Devices (MSS Type 47): Where indicated to control piping
movement.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529-10
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2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not
exceed 1-1/4 inches.

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger
with springs.

4.  Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

5. Variable-Spring Hangers (MSS Type51): Preset to indicated load, and limit
variability factor to 25 percent to allow expansion and contraction of piping
system from hanger.

6. Variable-Spring Base Supports (MSS Type52): Preset to indicated load, and
limit variability factor to 25 percent to alow expansion and contraction of piping
system from base support.

7.  Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load, and
limit variability factor to 25 percent to alow expansion and contraction of piping
system from trapeze support.

8.  Constant Supports: For critical piping stress and if necessary to avoid transfer of
stress from one support to another support, critical terminal, or connected
equipment. Include auxiliary stops for erection, hydrostatic test, and
|oad-adjustment capability. These supportsinclude the following types:

a Horizontal (MSS Type 54): Mounted horizontally.

b.  Vertical (MSS Type 55): Mounted verticaly.

c. Trapeze (MSS Typeb56). Two vertica-type supports and one trapeze
member.

O. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are
not specified in piping system Sections.

P. Comply with MFMA-103 for metal framing system selections and applications that are
not specified in piping system Sections.

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

R. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support
supply and waste piping for plumbing fixtures.

END OF SECTION 22 05 29
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes;

Equipment labels.
Warning signs and labels.
Pipe labels.

Stencils.

Valvetags.

Warning tags.

SN E

13 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.

B. Equipment Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

C. Valve numbering scheme.

D. Vave Schedules: For each piping system to include in maintenance manuals.

PART 2 - PRODUCTS

21 EQUIPMENT LABELS
A. Metal Labelsfor Equipment:

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

2. Basis-of-Design Product: Subject to compliance with requirements, provide or
comparable product by one of the following:

a  Brady Corporation.
b. Brimar Industries, Inc.

IDENTIFICATION FOR PLUMBING PIPING AND 220553-1
EQUIPMENT
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C. Carlton Industries, LP.

3. Material and Thickness; Brass, 0.032-inch stainless steel, 0.025- minimum

thickness, and having predrilled or stamped holes for attachment hardware.

Letter Color: Black .

Background Color: White.

Minimum Label Size: Length and width vary for required label content, but not

less than 2-1/2 by 3/4 inch.

7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than
24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering
two-thirds to three-quarters the size of principal lettering.

SRS

8. Fasteners: Stainless-stedl rivets or self-tapping screws .
9. Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.
B. Label Content: Include equipment's Drawing designation or unigue equipment number,

Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

C. Equipment Label Schedule: For each item of equipment to be labeled, on
8-1/2-by-11-inch bond paper. Tabulate equipment identification number, and identify
Drawing numbers where equipment is indicated (plans, details, and schedules) and the
Specification Section number and title where equipment is specified. Equipment
schedule shall be included in operation and maintenance data.

2.2 WARNING SIGNSAND LABELS

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

B. Basis-of-Design Product: Subject to compliance with requirements, provide
comparable product by one of the following:

Brady Corporation.

Brimar Industries, Inc.
Carlton Industries, LP.
Champion America.
Craftmark Identification Systems.
emedco.

LEM Products Inc.

Marking Services Inc.

NMC.

10. Seton Identification Products.
11. Stranco, Inc.

12. <Insert manufacturer's name>.

©CoOoNoT~wWDNE

C. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.

IDENTIFICATION FOR PLUMBING PIPING AND 220553-2
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D.

2.3

Letter Color: Black.
Background Color: Yellow.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less
than 2-1/2 by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to
three-quarters the size of principal lettering.

Fasteners: Stainless-stedl rivets or self-tapping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information plus emergency notification
instructions.

PIPE LABELS

Basis-of-Design Product: Subject to compliance with requirements, provide or
comparable product by one of the following:

Actioncraft Products, Inc.
Brady Corporation.

Brimar Industries, Inc.
Carlton Industries, LP.
Champion America.
Craftmark Identification Systems.
emedco.

Kolbi Pipe Marker Co.

LEM Products Inc.

Marking Services Inc.

Seton |dentification Products.

RBPBOoo~NOO~MWNE
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General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partialy cover
circumference of pipe and to attach to pipe without fasteners or adhesive.

Pipe Label Contents: Include identification of piping service using same designations
or abbreviations as used on Drawings; aso include pipe size and an arrow indicating
flow direction.

IDENTIFICATION FOR PLUMBING PIPING AND
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1. Flow-Direction Arrows:

Integral with piping-system service lettering to

accommodate both directions or as separate unit on each pipe label to indicate

flow direction.

2.  Lettering Size: At least /2 inch for viewing distances up to 72 inches and

proportionately larger lettering for greater viewing distances.

24 STENCILS

A. Stencils for Piping:

1 Basis-of-Design Product: Subject to compliance with requirements, provide

comparable product by one of the following:

~Pap oo

Brimar Industries, Inc.

Carlton Industries, LP.

Champion America.

Craftmark Identification Systems.
Kolbi Pipe Marker Co.

Marking ServicesInc.

2. Lettering Size: At least 1/2 inch for viewing distances up to 72 inches and

proportionately larger lettering for greater viewing distances.
3. Stencil Material: Fiberboard or metal.
4, Stencil Paint: Exterior, gloss, acrylic enamel

in colors complying with

recommendations in ASME A13.1 unless otherwise indicated. Paint may be in

pressurized spray-can form.

5. Identification Paint: Exterior, alkyd enamel acrylic enamel in colors according to
ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can

form.

25 VALVE TAGS

A. Basis-of-Design Product: Subject to compliance with requirements, provide

comparable product by one of the following:

Brady Corporation.
Brimar Industries, Inc.
Carlton Industries, LP.
Champion America.

emedco.

Kolbi Pipe Marker Co.
LEM Products Inc.
Marking Services Inc.

RBPoOoo~NOOAMODNE
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Actioncraft Products, Inc.

Craftmark Identification Systems.

Seton Identification Products.

IDENTIFICATION FOR PLUMBING PIPING AND

EQUIPMENT

220553-4


http://www.specagent.com/LookUp/?ulid=9466&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=9466&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=9466&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943466&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943467&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943468&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943469&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943470&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943471&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=9467&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=9467&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=9467&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943472&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943473&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943474&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943475&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943476&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943477&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943478&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943479&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943480&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943481&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456943482&mf=&src=wd

FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

2.6

PART 3 -

31

Valve Tags. Stamped or engraved with 1/4-inch letters for piping system abbreviation
and 1/2-inch numbers.

1. Tag Materid: Brass, 0.032-inch stainless steel, 0.025-inch minimum thickness,
and having predrilled or stamped holes for attachment hardware.
2.  Fasteners: Brass wire-link chain or S-hook.

Vave Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of
valve (room or space), normal-operating position (open, closed, or modulating), and
variations for identification. Mark valves for emergency shutoff and similar special
USes.

1.  Valve-tag schedule shall beincluded in operation and maintenance data

WARNING TAGS

Basis-of-Design Product: Subject to compliance with requirements, provide
comparable product by one of the following:

Brady Corporation.

Brimar Industries, Inc.

Carlton Industries, LP.
Champion America.

Craftmark Identification Systems.
emedco.

Kolbi Pipe Marker Co.

LEM Products Inc.

Marking Services Inc.

Seton Identification Products.

PBoOoo~Nou~®ODNE

©

Description: Preprinted or partially preprinted accident-prevention tags of plasticized
card stock with matte finish suitable for writing.

Size: 3 by 5-1/4 inches (75 by 133 mm) minimum .

Fasteners: Brass grommet and wire .

Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or
"DO NOT OPERATE."

4.  Color: Safety yellow background with black lettering.

wbdpE

EXECUTION

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of
identification devices, including dirt, oil, grease, release agents, and incompatible
primers, paints, and encapsulants.

IDENTIFICATION FOR PLUMBING PIPING AND 220553-5
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E.

GENERAL INSTALLATION REQUIREMENTS

Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar conceal ment.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment.

L ocate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

Piping Color Coding: Painting of piping is specified in Section 09 91 23 "Interior
Painting."

Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured
pipe labels, at Installer's option. Install stenciled pipe labels, complying with ASME
A13.1, on each piping system.

1 Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible
ceilings in finished spaces, machine rooms; accessible maintenance spaces such as
shafts, tunnels, and plenums; and exterior exposed locations as follows:

1.  Near each vave and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal
units. Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4. At access doors, manholes, and similar access points that permit view of

concealed piping.

Near mgjor equipment items and other points of origination and termination.

Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25

feet in areas of congested piping and equipment.

7.  On piping above removable acoustical ceilings. Omit intermediately spaced
labels.

o o

Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes,
including pipes where flow is allowed in both directions.

Pipe Label Color Schedule:

IDENTIFICATION FOR PLUMBING PIPING AND
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3.5

3.6

1 Domestic Water Piping

a Background: Safety green.
b.  Letter Colors: White.

2. Sanitary Waste Piping:

a Background Color: Safety black.

b.  Letter Color: White.
VALVE-TAGINSTALLATION
Install tags on valves and control devices in piping systems, except check valves,
valves within factory-fabricated equipment units, shutoff valves, faucets, convenience
and lawn-watering hose connections, and similar roughing-in connections of end-use

fixtures and units. List tagged valvesin avalve schedule.

Vave-Tag Application Schedule: Tag valves according to size, shape, and color
scheme and with captions similar to those indicated in the following subparagraphs:

1. ValveTag Size and Shape:

a Cold Water: 1-1/2 inches, round.
b. Hot Water: 1-1/2 inches, round.

2.  VaveTagCalors:

a Cold Water: Natural.
b. Hot Water: Natural.

3. Letter Colors:

a Cold Water: White.

b. Hot Water: White.
WARNING-TAG INSTALLATION

Write required message on, and attach warning tags to, equipment and other items
where required.

END OF SECTION 22 05 53
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SECTION 220593 - TESTING, ADJUSTING, AND BALANCING FOR PLUMBING

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:
1.  TAB of domestic water system.
2. TAB of plumbing equipment:
a  Domestic hot-water in-line circulation pumps.
b.  Sanitary sewage pumps.
C. Drainage pumps.
3.  Pipeleakage test verification.
4.  Testing, adjusting, and balancing of existing plumbing systems and equipment.
13 DEFINITIONS

A. AABC: Associated Air Balance Council .

B. NEBB: National Environmental Balancing Bureau.

C. TAB: Testing, adjusting, and balancing.

D. TABB: Testing, Adjusting, and Balancing Bureau.

E. TAB Specialist: Anindependent entity meeting qualifications to perform TAB work.

F. TDH: Total dynamic head.

14 PREINSTALLATION MEETINGS
A. TAB Conference: Conduct a TAB conference at Project site after approval of the TAB
strategies and procedures plan, to develop a mutual understanding of the details.
Provide aminimum of 14 days advance notice of scheduled meeting time and location.

1. Minimum Agenda ltems:

a  The Contract Documents examination report.
b. TheTAB plan.

TESTING, ADJUSTING, AND BALANCING FOR 220593- 1
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C. Needs for coordination and cooperation of trades and subcontractors.
d.  Proposed procedures for documentation and communication flow.

15 INFORMATIONAL SUBMITTALS

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit
documentation that the TAB specialist and this Project's TAB team members meet the
qualifications specified in "Quality Assurance" Article.

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to
Proceed, submit the Contract Documents review report, as specified in Part 3.

C. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed,
submit TAB strategies and step-by-step procedures, as specified in "Preparation”
Article.

D. System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, submit
system readiness checklists, as specified in "Preparation” Article.

E. Examination Report: Submit a summary report of the examination review required in
"Examination” Article.

F. Certified TAB reports.

G. Sample report forms.

H. Instrument calibration reports, to include the following:
I nstrument type and make.

Serial number.

Application.

Dates of use.
Dates of calibration.

agrwdpE

16 QUALITY ASSURANCE
A. TAB Specidists Qualifications, Certified by AABC:

1.  TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC.

B. TAB Specialists Qualifications, Certified by NEBB:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB.
2. TAB Technician: Employee of the TAB specialist and certified by NEBB .

C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements
in ASHRAE 111, Section 4, "Instrumentation."

TESTING, ADJUSTING, AND BALANCING FOR 220593- 2
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D. ASHRAE 111 Compliance: Requirements in ASHRAE 111 applicable to analogous
domestic water system and plumbing egquipment balancing.

E. ASHRAE 188 Compliance: Comply with baancing and report requirements,
Section 8.3 "Balancing."

F. Code and Authorities Having Jurisdiction Compliance: TAB is required to comply with
governing codes and requirements of authorities having jurisdiction.
1.7 FIELD CONDITIONS
A. Full FAA Occupancy: FAA will occupy the site and existing building during entire
TAB period. Cooperate with FAA during TAB operations to minimize conflicts with
FAA's operations.
B. Partial FAA Occupancy: FAA may occupy completed areas of building before

Substantial Completion. Cooperate with FAA during TAB operations to minimize
conflicts with FAA's operations.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

31 EXAMINATION
A. Examine the Contract Documents to become familiar with Project requirements and to
discover conditions in systems designs that may preclude proper TAB of systems and
equipment.
B. Examine installed systems for balancing devices, such as test ports, gauge cocks,

thermometer wells, flow-control devices, and balancing valves and fittings. Verify that
locations of these balancing devices are applicable for intended purpose and are
accessible.

C. Examine approved submittals for plumbing systems and equipment.

D. Examine design data, including plumbing system descriptions, statements of design
assumptions for environmental conditions and systems output, and statements of
philosophies and assumptions about plumbing system and equipment controls.

E. Examine equipment performance data, including pump curves.

1. Relate performance data to Project conditions and requirements, including pump

system effects that can create undesired or unpredicted conditions that cause
reduced capacitiesin all or part of a system.

TESTING, ADJUSTING, AND BALANCING FOR 220593- 3
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2.  Cdculate pump system-effect factors to reduce performance ratings of plumbing
equipment when installed under conditions different from the conditions used to
rate equipment performance. Compare results with the design data and installed
conditions.

F. Examine system and equipment installations, and verify that field quality-control
testing, cleaning, and adjusting specified in individual Sections have been performed.

G. Examine test reports specified in individual system and equipment Sections.

H. Examine plumbing equipment and verify that bearings are greased, belts are aligned
and tight, filters are clean, and equipment with functioning controls is ready for
operation.

l. Examine temporary and permanent strainers. Verify that temporary strainer screens
used during system cleaning and flushing have been removed and permanent strainers
areinstalled and clean.

J. Examine control valves for proper installation for their intended function of isolating,
throttling, diverting, or mixing fluid flows.

K. Examine system pumps to ensure absence of entrained air in the suction piping.

L. Examine operating safety interlocks and controls on plumbing equipment.

M.  Report deficiencies discovered before and during performance of TAB procedures.
Observe and record system reactions to changes in conditions. Record default set points
if different from indicated values.

3.2 PREPARATION
A. Prepare a TAB plan that includes the following:
Equipment and systemsto be tested.
Strategies and step-by-step procedures for balancing the systems.

Instrumentation to be used.
Sample forms with specific identification for all equipment.

ApODE

B. Perform system-readiness checks of plumbing systems and equipment to verify system
readiness for TAB work. Include, at a minimum, the following:

1.  Domestic Water System:
a.  Verify leakage and pressure tests on water distribution systems have been

satisfactorily completed in accordance with applicable code and authority
having jurisdiction.

b.  Water heaters are installed and functioning.
c.  Pipingiscomplete and al points of outlet are installed.
d.  Water treatment is complete.
e.  Systemsare flushed, filled, and air purged.
TESTING, ADJUSTING, AND BALANCING FOR 220593- 4
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f. Strainers are clean.

g. Control valves are functioning in accordance with the sequence of

operation.

h.  Shutoff and balance valves are 100 percent open.

i hot-water circulating pumps are operational and proper rotation is verified.

j- Pump gauge connections are installed directly at pump inlet and outlet
flanges or in discharge and suction pipe prior to valves or strainers.

k. Variable-frequency controllers startup is complete and safeties are
verified.

l. Suitable access to balancing devices and equipment is provided.

2.  Sanitary Sewage/Drainage System:

a L eakage and pressure tests on sanitary sewage/drainage systems have been
completed in accordance with applicable code and authority having
jurisdiction requirements.

b. Piping is complete.

c.  Sanitary sewage pumps/drainage pumps are operational .

d. Control valves are functioning in accordance with the sequence of
operation.

e.  Shutoff valves are 100 percent open.

f. Suitable access to equipment is provided.

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing procedures on each system in accordance with the
procedures contained in NEBB's "Procedural Standards for Testing, Adjusting, and
Balancing of Environmental Systems" and in this Section.

B. Cut insulation, pipes, and equipment casings for installation of test probes to the
minimum extent necessary for TAB procedures.

1.  Where holes for probes are required in piping or equipment, install pressure and
temperature test plugs to seal systems.

2. Ingtdl and join new insulation that matches removed materials. Restore
insulation, coverings, vapor barrier, and finish in accordance with Section 22 07
16 "Plumbing Equipment Insulation” and Section 22 07 19 "Plumbing Piping
Insulation.”

C. Mark equipment and balancing devices, including valve position indicators and similar
controls and devices, with paint or other suitable, permanent identification material to
show final settings.

D. Take and report testing and balancing measurements in inch-pound (IP) units.

34 GENERAL PROCEDURES FOR PLUMBING EQUIPMENT

A. Test, adjust, and balance plumbing equipment indicated on Drawings, including, but
not limited to, the following:

TESTING, ADJUSTING, AND BALANCING FOR 220593- 5
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Motors.

Domestic water in-line pumps.
Domestic water heaters.
Sanitary sewage pumps.
Drainage pumps.

gkrwbdpE

35 PROCEDURES FOR DOMESTIC WATER SYSTEMS

A. Prepare test reports for pumps and other equipment. Obtain approved submittals and
manufacturer-recommended testing procedures. Crosscheck the summation of required
equipment flow rates with system design flow rates.

B. Prepare schematic diagrams of systems Record drawings piping layouts.

C. In addition to requirements in "Preparation” Article, prepare domestic water systems
for testing and balancing as follows:

Check expansion tank for proper setting.

Check water heater for proper discharge temperature setting.

Check remotest point of outlet for adequate pressure.

Check flow-control valves for proper position.

Locate start-stop and disconnect switches, electrical interlocks, and motor
controllers.

Verify that motor controllers are equipped with properly sized therma
protection.

7. Check that air has been purged from the system.

gprpwdE
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D. Measure and record upstream and downstream pressure of each piece of equipment.
E. Measure and record upstream and downstream pressure of pressure-reducing valves.

F. Check settings and operation of automatic temperature-control valves, self-contained
control valves, and pressure-reducing valves. Record final settings.

G. Check settings and operation of each safety valve. Record settings.

3.6 PROCEDURES FOR DOMESTIC HOT-WATER CIRCULATING INLINE PUMP
A. Balance system with manual or automatic balancing valves by setting at design flow.
1.  Measureflow in main and branch pipes.
2. Adjust main and branch balance valves for design flow.
3. Re-measure each main and branch after all have been adjusted.

B. Adjust pump to deliver total design flow.

1.  Measure pump TDH asfollows:

TESTING, ADJUSTING, AND BALANCING FOR 220593- 6
PLUMBING



FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

a Measure discharge pressure directly at the pump outlet flange or in
discharge pipe prior to any valves.

b.  Measure inlet pressure directly at the pump inlet flange or in suction pipe
prior to any valves or strainers.

c.  Convert pressure to head and correct for differencesin gauge heights.

d.  Verify pump impeller size by measuring the TDH with the discharge valve
closed. Note the point on manufacturer's pump curve at zero flow, and
verify that the pump has the intended impeller size.

2. Monitor motor performance during procedures, and do not operate motor in an
overloaded condition.

3. Mark fina settings and verify that all memory stops have been set.

4.  Verify fina system conditions as follows:

a  Re-measure and confirm that total flow iswithin design.

b. Remeasure final pumps operating data, TDH, volts, amps, speed, and
stetic profile.

C. Mark final settings.

37 PROCEDURES FOR MOTORS

A. Motors /2 HP and Larger: Test at final balanced conditions and record the following
data:

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Phase and hertz.

Namepl ate and measured voltage, each phase.
Nameplate and measured amperage, each phase.

Starter size and thermal-protection-element rating.
Service factor and frame size.

NorWNE

B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to
prove proper operation.

3.8 PROCEDURES FOR WATER HEATERS
A. Electric Water Heaters:

Measure and record entering- and leaving-water temperatures.

Measure and record water flow.

Measure and record pressure drop.

Measure and Record relief valve(s) pressure setting.

Capacity: Calculate in Btu/h of heating output.

Efficiency: Caculate operating efficiency for comparison to submitted
equipment.

IS NN N
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3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING
SYSTEMS
A. Perform a preconstruction inspection of existing equipment that is to remain and be
reused.

1. Measure and record flows, temperatures, and pressures of each piece of
equipment. Compare the values to design or nameplate information, where
information is available.

2. Measure motor voltage and amperage. Compare the values to motor nameplate
information.

3. Check the condition of filters.

4.  Check bearings and other lubricated parts for proper lubrication.

5.  Report on the operating condition of the equipment and the results of the
measurements taken. Report deficiencies.

B. TAB After Construction: Before performing testing and balancing of renovated
existing systems, inspect existing equipment that is to remain and be reused to verify
that existing equipment has been cleaned and refurbished in accordance with
renovation scope indicated by Contract Documents. Verify the following:

1 New filters are installed.
2. Bearings and other parts are properly lubricated.
3.  Deficiencies noted in the preconstruction report are corrected.

C. Perform testing and balancing of existing systems to the extent that existing systems
are affected by the renovation work.

1.  Compare the indicated system flows of the renovated work to the measured
flows, and determine the new pump speed.

2.  Veify that the indicated system flows of the renovated work result in velocities
and pump speeds that are within the acceptable limits defined by equipment
manufacturer.

3. If calculations increase or decrease the system flow rates by more than 5 percent,
make equipment adjustments to achieve the calculated rates. If increase or
decrease is 5 percent or less, equipment adjustments are not required.

3.10 TOLERANCES
A. Set plumbing system'’s flow rates within the following tolerances:

1.  Domestic Water Flow Rate: Plus or minus 5 percent. If design valueis less than
10 gpm, within 10 percent.

TESTING, ADJUSTING, AND BALANCING FOR 220593- 8
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311 PROGRESS REPORTING

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination” Article, prepare a report on the adequacy of design for
system-balancing devices. Recommend changes and additions to system-balancing
devices, to facilitate proper performance measuring and balancing. Recommend
changes and additions to plumbing systems and general construction to allow access
for performance-measuring and -balancing devices.

B. Status Reports. Prepare biweekly progress reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and
problems found in systems being tested and balanced. Prepare a separate report for
each system and each building floor for systems serving multiple floors.

3.12 FINAL REPORT

A. General: Prepare a certified written report; tabulate and divide the report into separate
sections for tested systems and balanced systems.

1 Include a certification sheet at the front of the report's binder, signed and sealed
by the certified testing and balancing engineer.

2. Includealist of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.

B. Final Report Contents: In addition to certified field-report data, include the following:

1 Pump curves.

2 Manufacturers test data.

3. Field test reports prepared by system and equipment installers.

4 Other information relative to equipment performance; do not include Shop
Drawings and Product Data.

C. General Report Data: 1n addition to form titles and entries, include the following data:

Title page.

Name and address of the TAB specidist.

Project name.

Project location.

COR's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.

Summary of contents, including the following:

PBoOoooNoOar~®ONE
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a Indicated versus final performance.
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b. Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract

Documents.

12.  Nomenclature sheets for each item of equipment.

13. Notesto explain why certain final datain the body of reports vary from indicated

values.

14. Test conditions for pump performance forms, including the following:

a.  Varable-frequency controller settings for variable-flow hydronic systems.

b.  Settingsfor pressure controller(s).

c.  Other system operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of distribution systems. Present each

system with single-line diagram and include the following:

1 Flow rates.

2.  Pipeand valve sizes and locations.
3. Balancing stations.

4 Position of balancing devices.

E. Electric Water Heater Test Reports: In addition to manufacturer's factory startup

equipment reports, include the following:
1. Unit Data

System identification.

Location.

Model number and unit size.
Manufacturer's serial number.
Output capacity in Btu/h.

Number of stages.

Connected valts, phase, and hertz.
Rated amperage.

S@ o o0 o

2. Test Data (Indicated and Actual Vaues):

Heat output in Btu/h.

Qo0 o

Entering-water temperature in deg F.

L eaving-water temperaturein deg F.
High-temperature-limit setting in deg F.
Operating set point in deg F.

Voltage at each connection.

Amperage for each phase.

F. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump
curves, and include the following:

1

Unit Data:

a

Unit identification.

TESTING, ADJUSTING, AND BALANCING FOR
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Location.

Service.

Make and size.

Model number and serial number.

Water flow rate in gpm.

Water-pressure differential in feet of head or psig.
Required net positive suction head in feet of head or psig.
Pump speed.

Impeller diameter in inches.

Motor make and frame size.

Motor horsepower and rpm.

Voltage at each connection.

Amperage for each phase.

Full-load amperage and service factor.

Sedl type.

Test Data (Indicated and Actual Vaues):

AT T STQ O a0 oW

Static head in feet of head or psig.

Pump shutoff pressurein feet of head or psig.
Actual impeller sizein inches.

Full-open flow rate in gpm.

Full-open pressure in feet of head or psig.
Final discharge pressure in feet of head or psig.
Final suction pressure in feet of head or psig.
Final total pressurein feet of head or psig.
Final water flow rate in gpm.

Voltage at each connection.

Amperage for each phase.

G. Instrument Calibration Reports:

1

Report Data:

a Instrument type and make.
b.  Seria number.

c. Application.

d. Datesof use

e Dates of calibration.

3.13 VERIFICATION OF TAB REPORT

A. The TAB specialist's test and balance engineer shall conduct the inspection in the
presence of Construction Manager.

B. Construction Manager shall randomly select measurements, documented in the final
report, to be rechecked. Rechecking shall be limited to the lesser of either 10 percent of
the total measurements recorded or the extent of measurements that can be
accomplished in anormal 8-hour business day.

TESTING, ADJUSTING, AND BALANCING FOR
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C. If rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances alowed, the measurements shall be noted as
"FAILED."
D. If the number of "FAILED" measurements is greater than 10 percent of the total

measurements checked during the final inspection, the TAB shall be considered
incomplete and shall be rejected.

E. If recheck measurements find the number of failed measurements noncompliant with
requirements indicated, proceed as follows:

1.  TAB specidists shall recheck all measurements and make adjustments. Revise
the final report and balancing device settings to include all changes; resubmit the
final report and request a second final inspection. All changes shall be tracked to
show changes made to previous report.

2. If the second final inspection also fails, FAA may pursue other Contract options
to complete TAB work.

F. Prepare test and inspection reports.

3.14 ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additiona TAB to verify that balanced
conditions are being maintained throughout and to correct unusual conditions.

END OF SECTION 22 05 93

TESTING, ADJUSTING, AND BALANCING FOR 220593-12
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SECTION 2207 19 - PLUMBING PIPING INSULATION

PART 1- GENERAL

11 SUMMARY
A. Section includes insulating the following plumbing piping services:

Domestic cold-water piping.

Domestic hot-water piping.

Domestic recircul ating hot-water piping.

Roof drains and rainwater |eaders.

Supplies and drains for handicap-accessible lavatories and sinks.

agrwdpE

B. Related Sections:

1. Section 22 07 16 "Plumbing Equipment Insulation" for equipment insulation.

12 ACTION SUBMITTALS

A. Product Data: For each type of product. Include therma conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied if any).

B. Sustainable Design Submittals:

1. Product Data: For adhesives, mastics, and sealants, indicating VOC content.

13 INFORMATIONAL SUBMITTALS

A. Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of
insulation materias, seaers, attachments, cements, and jackets, with requirements
indicated. Include dates of tests and test methods employed.

B. Field quality-control reports.

14 DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation system materials are to be delivered to the Project site in
unopened containers. The packaging is to include name of the manufacturer, fabricator,
type, description, and size, as well as ASTM standard designation and maximum use
temperature.

PLUMBING PIPING INSULATION 220719- 1
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15 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment.”

B. Coordinate clearance requirements with piping Installer for piping insulation
application. Before preparing piping Shop Drawings, establish and maintain clearance
requirements for installation of insulation and field-applied jackets and finishes and for
space required for maintenance.

C. Coordinate installation and testing of heat tracing.

16 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that
have satisfactory test results.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics. For insulation and related materials, as determined by
testing identical products in accordance with ASTM EB84, by a testing agency
acceptable to authorities having jurisdiction. Factory label insulation, jacket materials,
adhesive, mastic, tapes, and cement material containers with appropriate markings of
applicable testing agency.

1. All Insulation Instaled Indoors: Flame-spread index of 25 or less, and
smoke-developed index of 50 or less.

2. All Insulation Installed Indoors; Outdoors-Installed Insulation in Contact with
Airstream: Flame-spread index of 25 or less, and smoke-developed index of 50
or less.

3. All Insulation Installed Indoors and Outdoors. Flame-spread index of 25 or less,
and smoke-devel oped index of 50 or less.

2.2 INSULATION MATERIALS
A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping
Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule,” and
"Outdoor, Underground Piping Insulation Schedule' articles for where insulating

materials are applied.

B. Products do not contain asbestos, lead, mercury, or mercury compounds.
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C. Products that come into contact with stainless steel have aleachable chloride content of
less than 50 ppm when tested in accordance with ASTM C871.

D. Insulation materials for use on austenitic stainless steel are qualified as acceptable in
accordance with ASTM C795.

E. Foam insulation materials do not use CFC or HCFC blowing agents in the
manufacturing process.

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed,
rigid, hermetically sealed cells. Comply with ASTM C552.

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

a. Owens Corning.

Preformed Pipe Insulation, Type |1, Class 1: Unfaced.

Preformed Pipe Insulation, Type |II, Class 2. With factory-applied
ASJASFSSLASHPSK jacket.

4.  Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM

W

C1639.
5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.
2.3 ADHESIVES

A. Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Cdlular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing
no flammable solvents, with a service temperature range of minus 100 to plus 200 deg

F.

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

a Foster Brand; H. B. Fuller Construction Products.

2.  Adhesive: As recommended by cellular glass manufacturer and with a VOC

content of 250 g/L or less.

24 MASTICS AND COATINGS

A. Materials are compatible with insulation materials, jackets, and substrates.
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1 Mastics: As recommended by insulation manufacturer and with a VOC content
of 300 g/L or less.

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient
Services.

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

Childers Brand; H. B. Fuller Construction Products.
Foster Brand; H. B. Fuller Construction Products.
Knauf Insulation.

Mon-Eco Industries, Inc.

Vimasco Corporation.

Caep o

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.

3. Service Temperature Range: 0 to plus 180 deg FMinus 20 to plus 180 deg F.

4.  Comply with MIL-PRF-19565C, Type |l, for permeance requirements, with
supplier listing on DOD QPD - Qualified Products Database.

5. Color: White.

C. Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on
below-ambient services.

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
3. Service Temperature Range: 0to 180 deg F.
4.  Color: White.

D. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on
below-ambient services.

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
3. Service Temperature Range: Minus 50 to plus 220 deg F.
4.  Color: White.
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E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient
Services.

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

Childers Brand; H. B. Fuller Construction Products.
Foster Brand; H. B. Fuller Construction Products.
Knauf Insulation.

Mon-Eco Industries, Inc.

Vimasco Corporation.

CapoTe

2. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at
manufacturer's recommended dry film thickness.

3. Service Temperature Range: 0 to plus 180 deg F.

4.  Color: White.

25 LAGGING ADHESIVES

A. Adhesives comply with MIL-A-3316C, Class |, Grade A, and are compatible with
insulation materials, jackets, and substrates.

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
c.  Vimasco Corporation.

2. Adhesive shall be as recommended by insulation manufacturer and shall have a
VOC content of 250 g/L or less.

3.  Fireresistant, water-based lagging adhesive and coating for use indoors to adhere

fire-resistant lagging cloths over pipe insulation.

Service Temperature Range: .

Color: White.

oa &

2.6 SEALANTS

A. Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.

B. Joint Sealants:
1. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:
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a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.
d.  Owens Corning.

Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 58 to plus 176 deg F.
Color: White or gray.

Sealant shall have a VOC content of 420 g/L or less.

S S

C. FSK and Metal Jacket Flashing Sealants:

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.

Fire- and water-resistant, flexible, elastomeric sealant.
Service Temperature Range: Minus 40 to plus 250 deg F.
Color: Aluminum.

Sealant shall have aVVOC content of 420 g/L or less.

agroDd

D. ASJ Flashing Sealants and PV C Jacket Flashing Sealants:

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.

2. Fire- and water-resistant, flexible, elastomeric sea ant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4.  Color: White.
5.  Sedant shall have aVVOC content of 420 g/L or less.
2.7 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications.
When factory-applied jackets are indicated, comply with the following:

1. ASJ White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Typell.

2. AS}SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive
covered by aremovable protective strip; complying with ASTM C1136, Typel.
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3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with Kkraft-paper
backing; complying with ASTM C1136, Type ll.

4.  ASXH: Aluminum foil reinforced with glass scrim bonded to a kraft paper
interleaving with an outer film leaving no paper exposed; complying with ASTM
C1136 Types|, I1, 111, IV, and VII.

5. PSK Jacket: Aluminum foil fiberglass reinforced scrim with polyethylene
backing, complying with ASTM C1136, Typell.

2.8 FIELD-APPLIED JACKETS
A. Field-applied jackets comply with ASTM C1136, Type |, unless otherwise indicated.
B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

C. PVC Jacket: High-impact-resistant, UV-resistant PV C complying with ASTM D1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and
forming. Thicknessisindicated in field-applied jacket schedules.

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

Airex Manufacturing.

Johns Manville; a Berkshire Hathaway company.
P.I.C. Plastics, Inc.

Proto Corporation.

Speedline Corporation.

PapoTe

2. Adhesive: Asrecommended by jacket material manufacturer.

3. Color: White.

4.  Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricate.

a Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical
joints, and P-trap and supply covers for lavatories.

D. Metal Jacket:

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

a.  JohnsManville; a Berkshire Hathaway company.
b. RPRProducts, Inc.

2. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005,
Temper H-14.

a. Sheet and roll stock ready for shop or field sizing.
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b. Finish and thickness are indicated in field-applied jacket schedules.

C. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded
polyethylene and kraft paper3-mil- thick, heat-bonded polyethylene and
kraft paper3-mil- thick polysurlyn.

d. Moisture Barrier for Outdoor Applications. 3-mil- thick, heat-bonded
polyethylene and kraft paper3-mil- thick polysurlyn.

e.  Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2) Preformed two-piece or gore, 45- and 90-degree, short- and
long-radius elbows.

3) Tee covers.

4) Flange and union covers.

5) End caps.

6) Beveled collars.

7) Valve covers.

8) Field fabricate fitting covers only if factory-fabricated fitting covers
are not available.

3. Stainless Steel Jacket: ASTM A240/A240M.

a.  Sheet and roll stock ready for shop or field sizingFactory cut and rolled to
size.

b. Materia, finish, and thickness are indicated in field-applied jacket
schedules.

C. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded
polyethylene and kraft paper.

d. Moisture Barrier for Outdoor Applications. 3-mil- thick, heat-bonded
polyethylene and kraft paper.

e Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2) Preformed two-piece or gore, 45- and 90-degree, short- and
long-radius elbows.

3) Tee covers.

4) Flange and union covers.

5) End caps.

6) Beveled collars.

7) Vave covers.

8) Field fabricate fitting covers only if factory-fabricated fitting covers
are not available.

E. Underground Direct-Buried Jacket: 125-mil- thick vapor barrier and waterproofing
membrane, consisting of a rubberized bituminous resin reinforced with a woven-glass
fiber or polyester scrim and laminated aluminum foil.

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

a  Owens Corning.
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b. Polyguard Products, Inc.

F. Self-Adhesive Outdoor Jacket (Asphaltic): 60-mil- thick, laminated vapor barrier and
waterproofing membrane for installation over insulation located aboveground outdoors;
consisting of a rubberized bituminous resin on a cross-laminated polyethylene film
covered with white aluminum-foil facing.

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

a MFM Building Products Corp.
b.  Polyguard Products, Inc.

G. Self-Adhesive  Indoor/Outdoor  Jacket  (Non-Asphaltic): Vapor barrier and
waterproofing jacket for installation over insulation located aboveground outdoors or
indoors. Specialized jacket with five layers of laminated auminum and polyester film
with low-temperature acrylic pressure-sensitive adhesive. Outer aluminum surface is
coated with UV-resistant coating for protection from environmental contaminants.

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

a 3M.
b.  Foster Brand; H. B. Fuller Construction Products.
Cc.  ldeal Tape Co., Inc., an American Biltrite Company.
d. Insert manufacturer's name.
e Permeance: 0.00 perm astested in accordance with ASTM F1249.
2. Flamespread/Smoke Developed: 25/50 as tested in accordance with ASTM E84.
3. Aluminum Finish: Embossed.
29 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C1136.

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

a 3M Industrial Adhesives and Tapes Division.

b.  Avery Dennison Corporation, Specialty Tapes Division.
Cc.  ldeal Tape Co., Inc., an American Biltrite Company.

d. Knauf Insulation.

Width: 3inches.

Thickness; 11.5 mils.
Adhesion: 90 ounces force/inch in width.
Elongation: 2 percent.

S S
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6.  Tensle Strength: 40 Ibf/inch in width.
7.  ASJTape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C1136.

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

a 3M Industrial Adhesives and Tapes Division.

b.  Avery Dennison Corporation, Specialty Tapes Division.
o Ideal Tape Co., Inc., an American Biltrite Company.

d Knauf Insulation.

Width: 3inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

Noukowd

C. PVC Tape: White vapor-retarder tape matching field-applied PV C jacket with acrylic
adhesive; suitable for indoor and outdoor applications.

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

a  3M Industrial Adhesives and Tapes Division.
b.  Ideal Tape Co., Inc., an American Biltrite Company.

Width: 2 inches.

Thickness; 6 mils.

Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch in width.

ok whN

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

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

a  3M Industrial Adhesives and Tapes Division.

b.  Avery Dennison Corporation, Specialty Tapes Division.
c Ideal Tape Co., Inc., an American Biltrite Company.

d Knauf Insulation.

Width: 2 inches.
Thickness; 3.7 mils.

wnN
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4.  Adhesion: 100 ounces force/inch in width.
5.  Elongation: 5 percent.
6.  Tensle Strength: 34 Ibf/inch in width.

2.10 SECUREMENTS
A. Bands:

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

a.  JohnsManville; a Berkshire Hathaway company.
b. RPRProducts, Inc.

2. Stainless Steel: ASTM A240/A240M, Type 304orType 316; 0.015 inch thick, 1/2
inch wide with wing sealorclosed seal.

3. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020
inch thick, 1/2 inch wide with wing sealorclosed seal.

B. Staples. Outward-clinching insulation staples, nomina 3/4-inch- wide, stainless steel or
Monel.

C. Wire: 0.062-inch soft-annealed, stainless sted!.

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

a C & FWire.
b.  Johns Manville; a Berkshire Hathaway company.
C. RPR Products, Inc.

211 PROTECTIVE SHIELDING GUARDS
A. Protective Shielding Pipe Covers, :

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

Buckaroos, Inc.

Just Manufacturing.

McGuire Manufacturing.

MV G Molded Products.
Plumberex Specialty Products, Inc.
Truebro.

Zurn Industries, LLC.

Qoo o
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2. Description: Manufactured plastic wraps for covering plumbing fixture and trap
and drain piping. Comply with Americans with Disabilities Act (ADA)
reguirements.

B. Protective Shielding Piping Enclosures, :

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

a Truebro.
b. Zurn Industries, LLC.

2. Description: Manufactured plastic enclosure for covering plumbing fixture hot-
and cold-water supplies and trap and drain piping. Comply with ADA
regquirements.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.

1. Verify that systemsto be insulated have been tested and are free of defects.
2. Verify that surfacesto be insulated are clean and dry.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean and dry surfaces to receive insulation. Remove materials that will adversely
affect insulation application.

B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating
to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick
and an epoxy finish 5 mils thick if operating in a temperature range of between
140 and 300 deg F. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32
and 300 deg F with an epoxy coating. Consult coating manufacturer for
appropriate coating materials and application methods for operating temperature
range.

C. Coordinate insulation instalation with the tradesman installing heat tracing. Comply
with requirements for heat tracing that apply to insulation.
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D. Mix insulating cements with clean potable water; if insulating cements are to be in
contact with stainless steel surfaces, use demineralized water.

33 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of piping, including fittings, valves, and
specidties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of
thicknesses required for each item of pipe system, as specified in insulation system
schedules.

C. Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, compress, or otherwise damage insulation or
jacket.

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock
positions) of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specidties.

G. Keep insulation materials dry during storage, application, and finishing. Replace
insulation materials that get wet during storage or in the installation process before
being properly covered and sealed in accordance with Contract Documents, unless
otherwise approved by the engineer-of-record.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

l. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Ingtal insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation
on anchor legs from point of attachment to supported item to point of attachment
to structure. Taper and seal ends attached to structure with vapor-barrier mastic.

3. Ingtall insert materials and insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4.  Cover inserts with jacket material matching adjacent pipe insulation. Instal
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.
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K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1.  Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas
of compression in the insulation.

2. Cover circumferential joints with 3-inch- wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward-clinching staples
along both edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive
self-sealing lap. Staple laps with outward-clinching staples along edge at 4 inches
o.C.

a For bel ow-ambient services, apply vapor-barrier mastic over staples.

4.  Cover joints and seams with tape, in accordance with insulation material
manufacturer's written instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to pipe flanges and fittings.

M.  Cutinsulation in amanner to avoid compressing insulation.

N. Finish installation with systems at operating conditions. Repair joint separations and
cracking due to therma movement.

O. Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal
patches in similar fashion to butt joints.

P. For above-ambient services, do not install insulation to the following:

Vibration-control devices.
Testing agency labels and stamps.
Nameplates and data plates.
Cleanouts.

Eal A

34 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Sed penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.
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3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below
top of roof flashing.
4.  Sedl jacket to roof flashing with flashing sealant.

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation
flush with sleeve seal. Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations. Install insulation
continuously through wall penetrations.

1. Sed penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall
flashing at least 2 inches.

4.  Sed jacket to wall flashing with flashing sealant.

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire
Rated): Install insulation continuously through walls and partitions.

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations. Install insulation
continuously through penetrations of fire-rated walls and partitions.

1.  Comply with requirements in Section 07 84 13 "Penetration Firestopping” for
firestopping and fire-resistive joint sealers.

F. Insulation Installation at Floor Penetrations:
1.  Pipe Instal insulation continuously through floor penetrations.

2. Sed penetrations through fire-rated assemblies. Comply with requirements in
Section 07 84 13 "Penetration Firestopping.”

35 GENERAL PIPE INSULATION INSTALLATION
A. Requirements in this article generally apply to al insulation materias, except where
more specific requirements are specified in various pipe insulation material installation
articles below.
B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings,
and Unions:
1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings,

unions, and other specialties with continuous thermal and vapor-retarder integrity
unless otherwise indicated.
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2. Insulate pipe elbows using preformed fitting insulationormitered or routed
fittings made from same material and density as that of adjacent pipe insulation.
Each piece is butted tightly against adjoining piece and bonded with adhesive.
Fill joints, seams, voids, and irregular surfaces with insulating cement finished to
a smooth, hard, and uniform contour that is uniform with adjoining pipe
insulation.

3. Insulate tee fittings with preformed fitting insulationorsectional pipe insulation of
same material and thickness as that used for adjacent pipe. Cut sectional pipe
insulation to fit. Butt each section closely to the next and hold in place with tie
wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulationorsectional pipe insulation of
same material, density, and thickness as that used for adjacent pipe. Overlap
adjoining pipe insulation by not less than 2 times the thickness of pipe insulation,
or one pipe diameter, whichever is thicker. For valves, insulate up to and
including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams,
and irregular surfaces with insulating cement.

5. Insulate strainers using preformed fitting insulationorsectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap
adjoining pipe insulation by not less than 2 times the thickness of pipe insulation,
or one pipe diameter, whichever is thicker. Fill joints, seams, and irregular
surfaces with insulating cement. Insulate strainers, so strainer basket flange or
plug can be easily removed and replaced without damaging the insulation and
jacket. Provide a removable reusable insulation cover. For below-ambient
services, provide a design that maintains vapor barrier.

6. Insulate flanges, mechanical couplings, and unions, using a section of oversized
preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2
times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
Stencil or label the outside insulation jacket of each union with the word "union”
matching size and color of pipe labels.

7.  Cover segmented insulated surfaces with a layer of finishing cement and coat
with a mastic. Install vapor-barrier mastic for below-ambient services and a
breather mastic for above-ambient services. Reinforce the mastic with
fabric-reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour.

8.  For services not specified to receive a field-applied jacket, except for flexible
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers,
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC
covers to adjoining insulation facing, using PV C tape.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature
taps, test connections, flow meters, sensors, switches, and transmitters on insulated
pipes. Shape insulation at these connections by tapering it to and around the connection
with insulating cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation conforms to the
following:

1 Make removable flange and union insulation from sectional pipe insulation of
same thickness as that on adjoining pipe. Install same insulation jacket as that of
adjoining pipe insulation.
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2. When flange and union covers are made from sectional pipe insulation, extend
insulation from flanges or union at least 2 times the insulation thickness over
adjacent pipe insulation on each side of flange or union. Secure flange cover in
place with stainless steel or aluminum bands. Select band material compatible
with insulation and jacket.

3. Congtruct removable valve insulation covers in same manner as for flanges,
except divide the two-part section on the vertical center line of valve body.

4, When covers are made from block insulation, make two halves, each consisting
of mitered blocks wired to stainless steel fabric. Secure this wire frame, with its
attached insulation, to flanges with tie wire. Extend insulation at least 2 inches
over adjacent pipe insulation on each side of valve. Fill space between flange or
union cover and pipe insulation with insulating cement. Finish cover assembly
with insulating cement applied in two coats. After first coat is dry, apply and
trowel second coat to a smooth finish.

5. UnlessaPVC jacket isindicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.6 INSTALLATION OF CELLULAR-GLASSINSULATION
A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands, and tighten bands
without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudina seams, end joints, and
protrusions with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient services, secure laps with
outward-clinched staples at 6 inches o.c.

4, For insulation with jackets on below-ambient services, do not staple longitudinal
tabs. Instead, secure tabs with additional adhesive, as recommended by insulation
material manufacturer, and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Instal prefabricated pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of
cellular-glass block insulation of same thickness as that of pipe insulation. Where
voids are difficult to fill with block insulation, fill the voids with a fibrous
insulation material suitable for the specific operating temperature.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams
at least 1 inch, and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:
1. Instal prefabricated sections of same material as that of straight segments of pipe

insulation when available. Secure according to manufacturer's written
instructions.
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2. When preformed sections of insulation are not available, install mitered or routed
sections of cellular-glass insulation. Secure insulation materials with wire or
bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Instal prefabricated sections of cellular-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation
without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

3.7 INSTALLATION OF FIELD-APPLIED JACKETS

A. Where glass-cloth jackets are indicated, install directly over bare insulation or
insulation with factory-applied jackets.

1.  Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

B. Where FSK jackets are indicated, install asfollows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint
strips at end joints.

Seal openings, punctures, and breaks in vapor-retarder jackets and exposed
insulation with vapor-barrier mastic.

ApODOE
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C. Where PV C jackets are indicated, install with 1-inch overlap at longitudinal seams and
end joints. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap
and the finish bead along seam and joint edge.

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with
stainless steel bands 12 inches o.c. and at end joints.

3.8 FINISHES
A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Materia: Paint jacket with

paint system identified below and as specified in Section 09 91 13 "Exterior Painting"
and Section 09 91 23 "Interior Painting."
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1 Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew
proof.

a Finish Coat Materia: Interior, flat, latex-emulsion size.

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two
coats of insulation manufacturer's recommended protective coating.

C. Color: Final color as selected by Architect. Vary first and second coats to allow visua
inspection of the completed Work.

D. Do not field paint aluminum or stainless stedl jackets.

39 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment instalations, including
connections.

B. Perform tests and inspections.

C. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by
Architect, by removing field-applied jacket and insulation in layersin reverse order of
their installation. Extent of inspection is limited to three locations of straight pipe, three
locations of threaded fittings, three locations of welded fittings, two locations of
threaded strainers, two locations of welded strainers, threelocations of threaded valves,
and three locations of flanged valves for each pipe service defined in the "Piping
Insulation Schedule, General" Article.

D. All insulation applications will be considered defective if they do not pass tests and
inspections.

E. Prepare test and inspection reports.

3.10 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are
identified for each piping system and pipe size range. If more than one material islisted
for a piping system, selection from materials listed is Contractor's option.

B. [tems Not Insulated: Unless otherwise indicated, do not install insulation on the
following:

1.  Dranage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
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311 INDOOR PIPING INSULATION SCHEDULE
A. Domestic Cold Water:
1. NPS1and Smaler: Insulation is the following:
a  Cedlular Glass: 1-1/2 inches thick.
2. NPS1-1/4 and Larger: Insulation is the following:
a  Cdlular Glass: 1-1/2 inches thick.
B. Domestic Hot and Recirculated Hot Water:
1 NPS 1-1/4 and Smaller: Insulation is the following:
a  Cdlular Glass: 1-1/2 inches thick.
2. NPS1-V2and Larger: Insulation is the following:
a  Cedlular Glass: 1-1/2 inches thick.
C. Stormwater and Overflow:
1.  All Pipe Sizes: Insulation is the following:
a  Cedlular Glass: 1-1/2 inches thick.
D. Roof Drain and Overflow Drain Bodies:
1. All Pipe Sizes: Insulation isthe following:
a  Cdlular Glass: 1-1/2 inches thick.

E. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet of Drain Receiving
Condensate and Equipment Drain Water below 60 Deg F:

1.  All Pipe Sizes: Insulation is one of the following:
a  Cedlular Glass: 1-1/2 inches thick.
F. Hot Service Drains:
1.  All Pipe Sizes: Insulation is one of the following:
a  Cdlular Glass: 1-1/2 inches thick.
G. Hot Service Vents:

1.  All Pipe Sizes: Insulation is one of the following:
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a Cédlular Glass: 1-1/2 inches thick.

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Piping, Concealed:

PV C: 20 milsthick.

Aluminum, Smooth: 0.016 inch thick.

Painted Aluminum, Smooth: 0.016 inch thick.
Stainless Steel, Type 304 or Type 316, Smooth No. 2B Finish: 0.016 inch thick.

SUE A N

D. Piping, Exposed:
1 PV C: 20 milsthick.
2 Aluminum, Smooth: 0.016 inch thick.
3. Painted Aluminum, Smooth: 0.016 inch thick.
4 Stainless Steel, Type 304 or Type 316, Smooth No. 2B Finish: 0.016 inch thick.
3.13 UNDERGROUND, FIELD-APPLIED INSULATION JACKET
A. For underground direct-buried piping applications, install underground direct-buried

jacket over insulation material.

END OF SECTION 22 07 19
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SECTION 2208 00 - COMMISSIONING OF PLUMBING

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A. Section includes Cx process requirements for the following plumbing systems,
assemblies, and equipment:

Domestic hot- and cold-water piping.
Sanitary waste and vent piping.
Storm drainage piping.

Plumbing pumps.

Plumbing equipment.
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B. Related Requirements:

1. Section 01 91 13 "Genera Commissioning Requirements' for general Cx
process reguirements and CxA responsibilities.

2. For construction checklists, comply with requirements in various Division 22
Sections specifying plumbing systems, system components, equipment, and
products.

13 DEFINITIONS

A. Cx: Commissioning, as defined in Section01 91 13 "Genera Commissioning
Requirements.”

B. CxA: Commissioning Authority, as defined in Section0l 91 13 "Generd
Commissioning Reguirements.”

C. "Systems,” "Assemblies," "Subsystems,” "Equipment,” and "Components': Where
these terms are used together or separately, they shal mean "as-built" systems,
assemblies, subsystems, equipment, and components.

14 INFORMATIONAL SUBMITTALS

A. Qualification Data: For plumbing testing technician.

B. Construction Checklists: Draft construction checklists will be created by CxA for
Contractor review.
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C. Construction Checklists: Material, installation, and performance test checklists for
systems, assemblies, subsystems, equipment, and components to be part of the Cx
process and according to requirementsin Section 01 91 13 "General Commissioning
Requirements.”

1.  Domestic water piping, including the following:

a Domestic cold- and hot-water piping, fittings, and specialties inside the
building.

Pumps, motors, accessories, and controls.

Sleeves and sleeve sedls.

Indoor water-storage tanks.

Meters and gages.

General-duty and specialty valves.

Hangers and supports.

@ pao0oC

2.  Sanitary waste and vent piping, including the following:

General-duty and specialty valves.
Hangers and supports.

a Gravity and forced-main sewerage piping, fittings, and specialties.
b.  Pumps, motors, accessories, and controls.

C. Drains.

d. Sleevesand sleeve sedls.

e Meters and gages.

f.

0.

3.  Storm-water piping, including the following:

a Drainage piping, fittings, and specialties.
b. Drainsand collection basins.

c Sleeves and sleeve seals.

d Hangers and supports.

4.  Plumbing fixtures, including the following:

a  Lavatories, supports, supplies, drain connections, and faucets.
b. Sinks, supports, supplies, drain connections, and faucets.
C. Drinking fountains, supplies, and drainage connections.

D. Test equipment and instrumentation list, identifying the following:

Equipment/instrument identification number.

Planned Cx application or use.

Manufacturer, make, model, and serial number.

Cdlibration history, including certificates from agencies that calibrate the
equipment and instrumentation.

Equipment manufacturers proprietary instrumentation and tools. For each
instrument or tool, identify the following:

pODPE

o

a Instrument or tool identification number.
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b. Equipment schedule designation of equipment for which the instrument or
tool isrequired.

C. Manufacturer, make, model, and serial humber.

d.  Cdlibration history, including certificates from agencies that calibrate the
instrument or tool, where appropriate.

15 QUALITY ASSURANCE

A. Plumbing Testing Technician Qualifications: Technicians to perform plumbing
construction checklist verification tests, construction checklist verification test
demongtrations, Cx tests, and Cx test demonstrations shall have the following
minimum qualifications:

1. Minimum three years experience instaling, servicing, and operating systems
manufactured by approved manufacturer.

B. Testing Equipment and Instrumentation Quality and Calibration:

1. Capable of testing and measuring performance within the specified acceptance
criteria.

2. Be cdibrated at manufacturer's recommended intervals with current calibration
tags permanently affixed to the instrument being used.

3. Bemaintained in good repair and operating condition throughout duration of use
on Project.

4.  Berecdibrated/repaired if dropped or damaged in any way since last calibrated.

C. Proprietary Test Instrumentation and Tools:

1 Equipment Manufacturer's Proprietary Instrumentation and Tools: For installed
equipment included in the Cx process, test instrumentation and tools
manufactured or prescribed by equipment manufacturer to service, caibrate,
adjust, repair, or otherwise work on its equipment or required as a condition of
equipment warranty, shall comply with the following:

a  Be cdlibrated by manufacturer with current calibration tags permanently
affixed.

b. Include a separate list of proprietary test instrumentation and tools in
operation and maintenance manuals.

c. Plumbing system proprietary test instrumentation and tools become
property of FAA at the time of Substantial Completion.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 CONSTRUCTION CHECKLISTS

A. Prepare detailed construction checklists for plumbing systems, assemblies, subsystems,
equipment, and components.

Domestic hot- and cold-water piping.
Sanitary waste and vent piping.

Storm drainage piping.

Plumbing pumps.

Plumbing equipment, including the following:

agrwbdpE

a Domestic water heating equi pment.
b.  Plumbing fixtures.
c.  Water coolers.

3.2 CONSTRUCTION CHECKLIST REVIEW

A. Review and provide written comments on draft construction checklists. CxA will create
required draft construction checklists and provide them to Contractor.

B. Return draft construction checklist review comments within 10 days of receipt.

C. When review comments have been resolved, the CxA will provide final construction
checklists, marked "Approved for Use, (date)."

D. Use only construction checklists, marked "Approved for Use, (date).”

3.3 Cx TESTING PREPARATION

A. Certify that plumbing systems, subsystems, and equipment have been installed,
calibrated, and started and that they are operating according to the Contract Documents
and approved submittals.

B. Certify that plumbing systems instrumentation and control systems have been
completed and calibrated, that they are operating according to the Contract Documents
and approved submittals, and that pretest set points have been recorded.

C. Set systems, subsystems, and equipment into operating mode to be tested according to
approved test procedures (for example, normal shutdown, normal auto position, normal
manual position, unoccupied cycle, emergency power, and alarm conditions).
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34 Cx TEST CONDITIONS
A. Perform tests using design conditions, whenever possible.

1.  Simulated conditions may, with approval of COR, be imposed using an artificial
load when it is impractical to test under design conditions. Before simulating
conditions, calibrate testing instruments. Provide equipment to simulate loads.
Set simulated conditions as directed by CxA and document simulated conditions
and methods of simulation. After tests, return configurations and settings to
normal operating conditions.

2. Cx test procedures may direct that set points be altered when simulating
conditionsisimpractical.

3. Cx test procedures may direct that sensor values be altered with a signal
generator when design or simulating conditions and altering set points are

impractical.
B. If tests cannot be completed because of a deficiency outside the scope of the plumbing
system, document the deficiency and report it to COR. After deficiencies are resolved,
reschedul e tests.

C. If seasonal testing is specified, complete appropriate initial performance tests and
documentation and schedule seasonal tests.

35 Cx TESTSCOMMON TO PLUMBING

A. Measure capacities and effectiveness of systems, assemblies, subsystems, equipment,
and components, including operational and control functions, to verify compliance with
acceptance criteria.

B. Test systems, assemblies, subsystems, equipment, and components operating modes,
interlocks, control responses, responses to abnormal or emergency conditions, and
response according to acceptance criteria.

C. Coordinate schedule with, and perform Cx activities at the direction of, CxA.
D. Comply with construction checklist requirements, including material verification,

installation checks, startup, and performance tests requirements specified in
Division 22 Sections specifying plumbing systems and equipment.

E. Provide technicians, instrumentation, tools, and equipment to perform and document
the following:
1.  Construction checklist verification tests.
2. Construction checklist verification test demonstrations.
3. Cxtests
4.  Cxtest demonstrations.
F. Supervision of Alarmsin Plumbing Systems:
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1 Scope:
a Monitored plumbing system alarms.
2. Purpose:

a  Verify reporting of monitored plumbing alarm at building management
system.

3. Conditions of the Test:

a  Alarm monitoring systems operating in normal, automatic mode.
b.  Activate monitored plumbing alarms, one at atime.

4.  Acceptance Criteria:

a  Activation of monitored plumbing alarm generates alarm at building
management system control panel.

G. Plumbing Meter Reporting:

1.  Prerequisites: Acceptance of results of construction checklists for plumbing
systems specified in the Sections listed below:

a Section 22 11 19 "Domestic Water Piping Specialties."
2.  Scope:

a Monitored plumbing system water meters.
3. Purpose:

a.  Verify accuracy of reporting of monitored plumbing system water meters
at building management system.

4, Conditions of the Test:

a Plumbing system water meter recording systems operating in normal,
automatic mode.

b. Compare cumulative consumption data at plumbing system water meter
recording systems with independent, calibrated flow-measuring
instrumentation under the following conditions:

1) Low Flow: 1 percent of maximum design flow rate for a period of
four hours.
2) High Flow: 80 percent of maximum design flow rate for a period of
20 minutes.
c.  Activate monitored plumbing alarms, one at atime.

5. Acceptance Criteria
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a Cumulative flow reported for low-flow condition is within 5 percent flow
recorded by calibrated flow-measuring instrumentation.

b.  Cumulative flow reported for high-flow condition is within 1 percent flow
recorded by calibrated flow-measuring instrumentation.

END OF SECTION 22 08 00
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SECTION 22 11 16 - DOMESTIC WATER PIPING

PART 1- GENERAL

1.1 SUMMARY
A. Section Includes;

Copper tube and fittings.
Piping joining materials.
Encasement for piping.
Transition fittings.
Dielectric fittings.

agrwdpE

12 ACTION SUBMITTALS

A. Product Data:

1.  Pipeandtube.
2. Fittings.
3. Joining materials.
4.  Transition fittings.
13 INFORMATIONAL SUBMITTALS

A. System purging and disinfecting activities report.

B. Field quality-control reports.

14 FIELD CONDITIONS

A. Interruption of Existing Water Service: Do not interrupt water service to facilities
occupied by FAA or others unless permitted under the following conditions and then
only after arranging to provide temporary water service according to requirements
indicated:

1. Notify Contracting Officer's Representative no fewer than two days in advance of
proposed interruption of water service.

2. Do not interrupt water service without Contracting Officer's Representative's
written permission.
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15 WARRANTY
A. Polypropylene Piping (PP-R) Manufacturer's Warranty: Manufacturer agrees to repair
or replace PP-R pipe and fittings that fail in materials or workmanship within 10 years
from date of Substantial Completion.

1.  Waranty is to cover labor and material costs of repairing and/or replacing
defective materials and repairing any incidental damage caused by failure of the
piping system due to defects in materials or manufacturing.

2. Waranty is to be in effect only upon submission by the Contractor to the

manufacturer of valid pressure/leak documentation indicating that the system was
tested and passed the manufacturer's pressure/leak test.

PART 2 - PRODUCTS

21 PIPING MATERIALS
A. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF
372. Include marking "NSF-pw" on piping.
2.2 COPPER TUBE AND FITTINGS
A. Drawn-Temper Copper Tube: ASTM B88, Type K and ASTM B88, TypelL.
B. Annealed-Temper Copper Tube: and ASTM B88, TypelL .
C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
D Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings.
E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

F. Cast Copper Unions. MSS SP-123, cast-copper-alloy, hexagonal-stock body, with
ball-and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

G. Wrought Copper Unions: ASME B16.22.

H. Copper-Tube, Mechanically Formed Tee Fitting: For forming T-branch on copper
water tube.

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

a  T-DRILL IndustriesInc.

2. Description: Tee formed in copper tube in accordance with ASTM F2014.
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2.3

24

25

Copper Tube, Pressure-Seal-Joint Fittings:

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

Apollo Valves; a part of Aalberts Integrated Piping Systems.

Conex Banninger - USA.

Elkhart Products Corporation; a part of Aaberts Integrated Piping Systems.
Mueller Industries, Inc.

NIBCO INC.

ViegalLLC.
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2. Fittings: Cast-brass, cast-bronze, or wrought-copper with EPDM O-ring seal in
each end.

3. Minimum 200-psig working-pressure rating at 250 deg F.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, /8 inch thick or ASME B16.21,
nonmetallic and asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise
indicated.

Solder Filler Metals: ASTM B32, lead-free alloys.

Flux: ASTM B813, water flushable.

Brazing Filler Metals: AWS A5.8M/AbG.8, BCUP Series, copper-phosphorus aloys for
general-duty brazing unless otherwise indicated.

ENCASEMENT FOR PIPING

Standard: ASTM A674 or AWWA C105/A21.5.

Form: Sheet tube.

Color: Black natural.

TRANSITION FITTINGS
General Requirements:

1.  Samesize as pipesto bejoined.

DOMESTIC WATER PIPING
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2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.

C. Sleeve-Type Transition Coupling: AWWA C219.

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

Cascade Waterworks Mfg. Co.

Dresser, Inc.

Ford Meter Box Company, Inc. (The).

Jay R. Smith Mfg Co; adivision of Morris Group International.
JCM Industries, Inc.

Romac Industries, Inc.

Smith-Blair, Inc.

Viking Johnson.
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D. Plastic-to-Metal Transition Fittings:

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

aguatherm.

Charlotte Pipe and Foundry Company.
Harvel Plastics, Inc.

Sioux Chief Manufacturing Company, Inc.
Spears Manufacturing Company.

Uponor.
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2. Description:

a PVC onepiece fitting with manufacturer's Schedule 80 equivalent
dimensions.

b. One end with threaded brass insert and one solvent-cement-socket or
threaded end.

E. Plastic-to-Metal Transition Unions:
1.  Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.  aguatherm.

b.  Colonia Engineering, Inc.

C. NIBCO INC.

d.  Spears Manufacturing Company.
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2. Description:

CPVC PVC four-part union.

Brass or stainless steel threaded end.
Solvent-cement-joint or threaded plastic end.
Rubber O-ring.

Union nut.
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2.6 DIELECTRIC FITTINGS

A. General Requirements. Assembly of copper aloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipesto be

joined.

B. Dielectric Unions:

1.  Manufacturers: Subject to compliance with requirements,

available

manufacturers offering products that may be incorporated into the Work include,

but are not limited to, the following:

A.Y. McDonad Mfg. Co.

Capitol Manufacturing Company.
Central Plastics Company.
HART Industrial Unions, LLC.
Jomar Valve.

Matco-Norca.

WATTS.

Wilkins.

Zurn Industries, LLC.
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2. Standard: ASSE 1079.

3. Pressure Rating: 125 psig minimum at 180 deg F 250 psig Insert value.

4.  End Connections. Solder-joint copper aloy and threaded ferrous.

C. Dielectric Flanges:

1 Manufacturers: Subject to compliance with requirements,

available

manufacturers offering products that may be incorporated into the Work include,

but are not limited to, the following:

a  Capitol Manufacturing Company.
b.  Centra Plastics Company.

C. Matco-Norca.

d  WATTS.

e.  Wilkins.

f.

Zurn Industries, LLC.

Standard: ASSE 1079.
Factory-fabricated, bolted, companion-flange assembly.

W
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4, Pressure Rating: 125 psig minimum at 180 deg F 150 psig 175 psig 300 psig
Insert value.

5. End Connections: Solder-joint copper alloy and threaded ferrous; threaded
solder-joint copper alloy and threaded ferrous.

D. Dielectric-Flange Insulating Kits:

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

Advance Products & Systems, Inc.
Calpico, Inc.

Central Plastics Company.
Pipeline Seal and Insulator, Inc.

oap oo

Nonconducting materials for field assembly of companion flanges.
Pressure Rating: 150 psig.

Gasket: Neoprene or phenalic.

Bolt Sleeves. Phenolic or polyethylene.

Washers: Phenolic with steel backing washers.

Sk~ wN

E. Dielectric Nipples:

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

Elster Perfection; a Honeywell Corporation.
Grinnell G-Fire by Johnson Controls Company.
Matco-Norca.

Precision Plumbing Products.

Sioux Chief Manufacturing Company, Inc.
Victaulic Company.

~P QP T

Standard: IAPMO PS 66.

Electroplated steel nipple complying with ASTM F1545.
Pressure Rating and Temperature: 300 psig at 225 deg F.
End Connections: Male threaded or grooved.

Lining: Inert and noncorrosive, propylene.

ok wN

PART 3 - EXECUTION

31 PIPING APPLICATIONS

A. Transition and special fittings with pressure ratings at least equal to piping rating may
be used in applications below unless otherwise indicated.

DOMESTIC WATER PIPING 221116- 6
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B. Fitting Option: Extruded-tee connections and brazed joints may be used on
aboveground copper tubing.

C. Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following:

1 Drawn-temper copper tube, ASTM B88, Type L ASTM B88, Type M; cast- or
wrought-copper, solder-joint fittings; and brazed or soldered joints.

2. Drawn-temper copper tube, ASTM B88, Type L ; copper pressure-seal-joint
fittings, and pressure-sealed joints.

D. Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shal be one of the
following:

1 Drawn-temper copper tube, ASTM B88, Type L ASTM B88, Type M; cast- or
wrought-copper, solder-joint fittings; and brazed or soldered joints.

2. Drawn-temper copper tube, ASTM B88, Type L ; copper pressure-seal-joint
fittings; and pressure-sealed joints.

3.2 EARTHWORK

A. Comply with requirements in Section 31 20 00 "Earth Moving" for excavating,
trenching, and backfilling.

3.3 INSTALLATION OF PIPING

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as

indicated unless deviations to layout are approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube
Handbook."

C. Install ductile-iron piping under building slab with restrained joints according to
AWWA C600 and AWWA M41.

D. Install underground copper tube in PE encasement according to ASTM A674 or
AWWA C105/A21.5.

E. Install valves according to the following:

1. Section 2205 23.12 "Ball Valvesfor Plumbing Piping."
2. Section 22 05 23.14 "Check Valves for Plumbing Piping."

F. Install water-pressure-reducing valves downstream from shutoff valves. Comply with
requirements for pressure-reducing valves in Section 22 11 19 "Domestic Water Piping
Specialties."

G. Install domestic water piping level without pitch and plumb.

DOMESTIC WATER PIPING 221116- 7



FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

H. Rough-in domestic water piping for water-meter installation according to utility
company's requirements.

l. Install piping concealed from view and protected from physical contact by building
occupants unless otherwise indicated and except in equipment rooms and service areas.

J. Install piping indicated to be exposed and piping in equipment rooms and service areas
a right angles or parallel to building walls. Diagona runs are prohibited unless
specifically indicated otherwise.

K. Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal, and coordinate with other services occupying that space.

L. Install piping to permit valve servicing.

M.  Instal nipples, unions, special fittings, and valves with pressure ratings the same as or
higher than the system pressure rating used in applications below unless otherwise
indicated.

N. Install piping free of sags and bends.

0. Install fittings for changes in direction and branch connections.

P. Install unions in copper tubing at final connection to each piece of equipment, machine,
and specialty.

Q. Install pressure gauges on suction and discharge piping for each plumbing pump and

packaged booster pump. Comply with requirements for pressure gauges in Section 22
05 19 "Meters and Gages for Plumbing Piping."

R. Install thermostats in hot-water circulation piping. Comply with regquirements for
thermostats in Section 22 11 23 "Domestic Water Pumps.”

S. Install thermometers on inlet and outlet piping from each water heater. Comply with
requirements for thermometers in Section 22 05 19 "Meters and Gages for Plumbing
Piping."

T. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with
requirements for sleeves specified in Section 22 05 17 "Sleeves and Sleeve Seals for
Plumbing Piping."

u. Install sleeve sedls for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 22 05 17 "Sleeves and Sleeve Sedls

for Plumbing Piping."

V. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
reguirements for escutcheons specified in Section 22 05 18 "Escutcheons for Plumbing
Piping."
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34

35

3.6

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs. Beve plain ends of steel pipe.

Remove scale, dag, dirt, and debris from inside and outside of pipes, tubes, and fittings
before assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs
and restore full 1D. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded
or damaged.

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook,"
"Brazed Joints' chapter.

Soldered Joints for Copper Tubing: Apply ASTM B813, water-flushable flux to end of
tube. Join copper tube and fittings according to ASTM B828 or CDA's "Copper Tube
Handbook."

Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings
with tools and procedure recommended by pressure-seal-fitting manufacturer. Leave
insertion marks on pipe after assembly.

Extruded-Tee Connections. Form tee in copper tube according to ASTM F2014. Use
tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to
form seating stop, and braze branch tube into collar.

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size,
type, and thickness suitable for domestic water service. Join flanges with gasket and
bolts according to ASME B31.9.

Joints for Dissimilar-Material Piping: Make joints using adapters compatible with
materials of both piping systems.

INSTALLATION OF TRANSITION FITTINGS

Install transition couplings at joints of dissimilar piping.

Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller:
Plastic-to-metal transition fittings unions.

INSTALLATION OF DIELECTRIC FITTINGS

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

DOMESTIC WATER PIPING
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B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples unions.
C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric nipples.

D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

3.7 INSTALLATION OF HANGERS AND SUPPORTS

A. Comply with requirements for seismic-restraint devices specified in Section 22 05 48
"Vibration and Seismic Controls for Plumbing Piping and Equipment.”

B. Comply with requirements for hangers, supports, and anchor devices in Section 22 05
29 "Hangers and Supports for Plumbing Piping and Equipment.”

C. Install hangers for copper, with maximum horizontal spacing and minimum rod
diameters, to comply with MSS SP-58, lacally enforced codes, and authorities having
jurisdiction requirements, whichever are most stringent.

D. Install vinyl-coated hangers for piping, with maximum horizontal spacing and
minimum rod diameters, to comply with manufacturer's written instructions, locally
enforced codes, and authorities having jurisdiction requirements, whichever are most
stringent.

E. Support horizontal piping within 12 inches of each fitting.

F. Support vertical runs of copper to comply with MSS SP-58, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

G. Support vertical runs of piping to comply with manufacturer's written instructions,
locally enforced codes, and authorities having jurisdiction requirements, whichever are
most stringent.

3.8 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. When installing piping adjacent to equipment and machines, allow space for service
and maintenance.

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to
join dissimilar piping materials.
D. Connect domestic water piping to water-service piping with shutoff valve; extend and

connect to the following:

1.  Domestic Water Booster Pumps. Cold-water suction and discharge piping.
2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated,
but not smaller than sizes of water heater connections.
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3. Plumbing Fixtures. Cold- and hot-water-supply piping in sizes indicated, but not
smaller than that required by plumbing code.

4.  Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection.
Use flanges instead of unions for NPS 2-1/2 and larger.

39 IDENTIFICATION
A. Identify system components. Comply with requirements for identification materials and
installation in Section 22 05 53 "ldentification for Plumbing Piping and Equipment.”
3.10 ADJUSTING
A. Perform the following adjustments before operation:
Close drain valves, hydrants, and hose bibbs.
Open shutoff valvesto fully open position.
Open throttling valves to proper setting.

Adjust balancing valves in hot-water-circulation return piping to provide
adequate flow.

pODPE

a Manually adjust ball-type balancing valves in hot-water-circulation return
piping to provide hot-water flow in each branch.
b.  Adjust calibrated balancing valvesto flows indicated.

5. Remove plugs used during testing of piping and for temporary sealing of piping
during installation.

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7. Remove filter cartridges from housings and verify that cartridges are as specified
for application where used and are clean and ready for use.

8. Check plumbing speciadties and verify proper settings, adjustments, and
operation.

311 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:
1.  Piping Inspections:

a Do not enclose, cover, or put piping into operation until it has been
inspected and approved by authorities having jurisdiction.

b.  During instalation, notify authorities having jurisdiction at least one day
before inspection must be made. Perform tests specified below in presence
of authorities having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before
concealing or closing in after roughing in and before setting
fixtures.
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2) Fina Inspection: Arrange for authorities having jurisdiction to
observe tests specified in "Piping Tests' Subparagraph below and to
ensure compliance with regquirements.

C. Reinspection: If authorities having jurisdiction find that piping will not
pass tests or inspections, make required corrections and arrange for
reinspection.

d.  Reports: Prepare inspection reports and have them signed by authorities
having jurisdiction.

2. Piping Tests:

a  Fill domestic water piping. Check components to determine that they are
not air bound and that piping isfull of water.

b. Tes for leaks and defects in new piping and parts of existing piping that
have been altered, extended, or repaired. If testing is performed in
segments, submit a separate report for each test, complete with diagram of
portion of piping tested.

C. Leave new, atered, extended, or replaced domestic water piping uncovered
and unconcealed until it has been tested and approved. Expose work that
was covered or conceaed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials.
Isolate test source and allow it to stand for four hours. Leaks and loss in
test pressure constitute defects that must be repaired.

e Hydrostatic testing and documentation of test results for polypropylene
piping to be in accordance with the manufacturer's instructions and
submitted to the manufacturer upon successful completion per warranty
reguirements.

f. Repair leaks and defects with new materials, and retest piping or portion
thereof until satisfactory results are obtained.

g. Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and
inspections.

C. Prepare test and inspection reports.

3.12 CLEANING
A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having
jurisdiction; if methods are not prescribed, use procedures described in either
AWWA C651 or AWWA C652 or follow procedures described below:

a Flush piping system with clean, potable water until dirty water does not
appear at outlets.
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b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least
50 ppm of chlorine. Isolate with valves and allow to stand for 24
hours.

2) Fill system or part thereof with water/chlorine solution with at least
200 ppm of chlorine. Isolate and allow to stand for three hours.

C. Flush system with clean, potable water until no chlorineisin water coming
from system after the standing time.

d.  Repeat proceduresif biological examination shows contamination.

e.  Submit water samplesin sterile bottles to authorities having jurisdiction.

B. Clean non-potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

2. Use purging procedures prescribed by authorities having jurisdiction or; if
methods are not prescribed, follow procedures described below:

a Flush piping system with clean, potable water until dirty water does not
appear at outlets.

b.  Submit water samples in sterile bottles to authorities having jurisdiction.
Repeat procedures if biological examination shows contamination.

C. Prepare and submit reports of purging and disinfecting activities. Include copies of
water-sample approvals from authorities having jurisdiction.

D. Clean interior of domestic water piping system. Remove dirt and debris as work
progresses.

END OF SECTION 2211 16
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1- GENERAL

11

12

13

14

SUMMARY

Section Includes;

©CoOoNOT~wWDNEF

Vacuum breakers.

Backflow preventers.

Balancing valves.
Temperature-actuated, water mixing valves.
Strainers for domestic water piping.
Outlet boxes.

Hose hibbs.

Wall hydrants.

Roof hydrants.

Water-hammer arresters.

Trap-seal primer device.

Trap-sea primer systems.

Flexible connectors.

Water meters.

Related Requirements:

1. Section 22 05 19 "Meters and Gauges for Plumbing Piping" for thermometers,
pressure gauges, and flow meters in domestic water piping.

2. Section 22 11 16 "Domestic Water Piping" for water meters.

3. Section 22 47 16 "Pressure Water Coolers' for water filters for water coolers.

DEFINITIONS

AMI: Advanced Metering Infrastructure.

AMR: Automatic Meter Reading.

FKM: A family of fluroelastomer materials defined by ASTM D1418.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Test and inspection reports.

DOMESTIC WATER PIPING SPECIALTIES
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B. Field quality-control reports.
15 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For domestic water piping specialties to include in

emergency, operation, and maintenance manuals.

PART 2 - PRODUCTS

21

A.

B.

22

A.

23

A.

GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

Domestic water piping specialties intended to convey or dispense water for human
consumption are to comply with the SDWA, requirements of authorities having
jurisdiction, and NSF 61 and NSF 372, or to be certified in compliance with NSF 61
and NSF 372 by an American National Standards Institute (ANSI)-accredited
third-party certification body that the weighted average lead content at wetted surfaces
islessthan or equal to 0.25 percent.

Coordinate water testing requirements of FAA order JO 3900.61 for newly renovated
or plumbed ATO facilities with Contracting Officer Representative.

PERFORMANCE REQUIREMENTS

Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless
otherwise indicated.

VACUUM BREAKERS

Pipe-Applied, Atmospheric-Type Vacuum Breakers :

1

ok whN

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

Apollo Valves; apart of Aalberts Integrated Piping Systems.
Cash Acme, A Division of Reliance Worldwide Corporation.
FEBCO; A WATTS Brand.

WATTS.

Zurn Industries, LLC.

Capoe

Standard: ASSE 1001.

Size: NPS 1/4 to NPS 3, as required to match connected piping.
Body: Bronze.

Inlet and Outlet Connections: Threaded.

Finish: Rough bronze.
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B. Pressure Vacuum Breakers :

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

a.  ApolloValves; apart of Aaberts Integrated Piping Systems.
b. FEBCO; A WATTSBrand.
c WATTS.

d Zurn Industries, LLC.

Standard: ASSE 1020.
Operation: Continuous-pressure applications.

wn

2.4 BACKFLOW PREVENTERS
A. Reduced-Pressure-Principle Backflow Preventers :

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

a.  ApolloValves; apart of Aaberts Integrated Piping Systems.
b. WATTS.
C. Zurn Industries, LLC.

2. Standard: ASSE 1013.
3. Operation: Continuous-pressure applications.
4.  Pressure Loss: 12 psig maximum, through middle third of flow range.
5. Body: cast silicon copper aloy for NPS 2 and smaller; stainless steel for NPS
2-1/2 and larger.
6. End Connections. Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and
larger.
7. Configuration: Designed for horizontal, straight-through flow.
8.  Accessories:
a  Vaves NPS 2 and Smaller: Ball type with threaded ends on inlet and
outlet.
b. Vaves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with
flanged ends on inlet and outlet.
c. Air-Gap Fittingg ASME A112.1.2, matching backflow-preventer
connection.
25 BALANCING VALVES

A. Copper-Alloy Calibrated Balancing Valves:
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1 Manufacturers. Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a Bell & Gossett; a Xylem brand.
b.  IMI Hydronic Engineering Inc.
C. Nexus Valve, Inc.

d. NIBCO INC.

e.  WATTS

Type: Ball valve with two readout ports and memory-setting indicator.

Body: Brass or bronze.

Size: Same as connected piping, but not larger than NPS 2.

Accessories. Meter hoses, fittings, valves, differential pressure meter, and
carrying case.

agrowd

B. Memory-Stop Balancing Valves:

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

Apollo Valves; apart of Aalberts Integrated Piping Systems.
Crane; a Crane Co. brand.

Hammond Valve.

Jenkins Valves; a Crane Co. brand.

Milwaukee Vave Company.

NIBCO INC.

Red-White Valve Corp.

Stockham; a Crane Co. brand.

S@ 000 T

Standard: MSS SP-110 for two-piece, copper-alloy ball valves.
Pressure Rating: 400-psig minimum CWP.

Size: NPS 2 or smaller.

Body: Copper alloy.

Port: Standard or full port.

Ball: Chrome-plated brass or stainless steel.

Seats and Seals. Replaceable.

End Connections: Solder joint or threaded.

Handle: Vinyl-covered steel with memory-setting device.

BOONOORAWDND
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2.6 TEMPERATURE-ACTUATED, WATER MIXING VALVES
A. Primary, Thermostatic, Water Mixing Valves:
1.  Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:
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a.  ApolloValves, apart of Aaberts Integrated Piping Systems.
b.  Leonard Vave Company.
C. Symmons Industries, Inc.
d WATTS
e Zurn Industries, LLC.

Standard: ASSE 1017.

Pressure Rating: 125 psig minimum unless otherwise indicated.

Type: Exposed-mounted, thermostatically controlled, water mixing valve.
Material: Bronze body with corrosion-resistant interior components.

Connections: Threaded inlets and outlet.

Accessories: Manual temperature control, check stops on hot- and cold-water
supplies, and adjustable, temperature-control handle.

Noogkrwd

B. Individual-Fixture, Water Tempering Valves:

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

a. Acorn Engineering Company; a Division of Morris Group International.
b. Leonard Vave Company.
C. Zurn Industries, LLC.

Standard: ASSE 1016, thermostatically controlled, water tempering valve.
Pressure Rating: 125 psig minimum unless otherwise indicated.

Material: Bronze body with corrosion-resistant interior components.
Temperature Control: Adjustable.

Connections: Threaded inlets and outlet.

Finish: Chrome plated.

Noogkrwd

2.7 STRAINERS FOR DOMESTIC WATER PIPING
A. Y -Pattern Strainers :
1.  Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a  Keckley Company.

b. Titan Flow Control, Inc.
C. WATTS.

d. Zurn Industries, LLC.

Pressure Rating: 125 psig minimum unless otherwise indicated.

Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies
with AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2
and larger.

wnN
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4, End Connections. Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and
larger.
5.  Screen: Stainless steel with round perforations unless otherwise indicated.

28 OUTLET BOXES
A. |cemaker Outlet Boxes:

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

a.  Guy Gray, IPS Corporation.

b.  Oatey.

Cc Sioux Chief Manufacturing Company, Inc.
d Water-Tite, |PS Corporation.

2. Mounting: Recessed. Fire rated where required.

3. Material and Finish: Enameled-steel or epoxy-painted-steel box and faceplate.

4, Faucet: Vaved fitting complying with ASME A112.18.1. Include NPS 1/2 or
smaller copper tube outlet.

5. Accessory: Water hammer arrestor.

6.  Supply Shutoff Fitting: NPS 1/2 gate, globe, or ball valve and NPS 1/2 copper,
water tubing.

2.9 HOSE BIBBS
A. Hose Bibbs::

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

Jay R. Smith Mfg Co; adivision of Morris Group International.
MIFAB, Inc.

WATTS.

Woodford Manufacturing Company.

Zurn Industries, LLC.

Cap o

Standard: ASME A112.18.1 for sediment faucets.

Body Material: Bronze.

Seat: Bronze, replaceable.

Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet.

Outlet Connection: Garden-hose thread complying with ASME B1.20.7.

Pressure Rating: 125 psig.

Vacuum Breaker: Integra or field-instalation, nonremovable, drainable,
hose-connection vacuum breaker complying with ASSE 1011.

9.  Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.

10. Include operating key with each operating-key hose bibb.

N~ WDN
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11. Includeintegra wall flange with each chrome- or nickel-plated hose bibb.

2.10 WALL HYDRANTS
A. Nonfreeze Wall Hydrants :

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

Jay R. Smith Mfg Co; adivision of Morris Group International.
MIFAB, Inc.

WATTS.

Woodford Manufacturing Company.

Zurn Industries, LLC.

Poo o

2.  Standard: ASME A112.21.3M for concealed or exposed-outlet, self-draining wall
hydrants.

3. Pressure Rating: 125 psig.

4.  Operation: Loose key.

5.  Casing and Operating Rod: Of length required to match wall thickness. Include

wall clamp.

Inlet: NPS 3/4 or NPS 1.

Outlet, Concedled: With integral vacuum breaker and garden-hose thread

complying with ASME B1.20.7.

8.  Box: Deep, flush mounted with cover.

9. Box and Cover Finish: Polished nickel bronze .

10. Outlet, Exposed: With integral vacuum breaker and garden-hose thread
complying with ASME B1.20.7.

11. Nozzle and Wall-Plate Finish: Polished nickel bronze .

12.  Operating Keys(s): One with each wall hydrant.

211 ROOF HYDRANTS
A. Nonfreeze, Draining-Type Roof Hydrants :
1. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

Woodford Manufacturing Company.
Zurn Industries, LLC.

a  Jay R. Smith Mfg Co; adivision of Morris Group International.
b.  MIFAB, Inc.

C. Prier Products, Inc.

d WATTS

e

f.

2.  Standard: ASME A112.21.3M.

DOMESTIC WATER PIPING SPECIALTIES 221119- 7
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3.  Type: Nonfreeze, exposed-outlet roof hydrant with coated cast-iron head and lift
handle with lock option. Provide with deck flange and under deck clamp.

4.  Casing and Operating Rod: Bronze interior parts, galvanized-steel casing, and

bronze valve housing designed with hole to drain.

Inlet: NPS 3/4.

Outlet: Garden-hose thread complying with ASME B1.20.7.

Vacuum Breaker:

No o

a Nonremovable, drainable, hose-connection vacuum breaker complying
with ASSE 1011 or backflow preventer complying with ASSE 1052.
b.  Garden-hose thread complying with ASME B1.20.7 on outlet.

212 WATER-HAMMER ARRESTERS
A. Water-Hammer Arresters:

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

AMTROL, Inc.

Jay R. Smith Mfg Co; adivision of Morris Group International.
MIFAB, Inc.

Precision Plumbing Products.

Sioux Chief Manufacturing Company, Inc.

WATTS.

Zurn Industries, LLC.

Q@0 o0 oW

2. Standard: ASSE 1010 or PDI-WH 201.

3. Type: Piston.

4, Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through
F.

213 TRAP-SEAL PROTECTION DEVICE
A. Barrier-Type Trap Seal Protection Device:

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

a.  Jay R. Smith Mfg Co; adivision of Morris Group International.
b. MIFAB, Inc.

o Sioux Chief Manufacturing Company, Inc.

d Zurn Industries, LLC.

2.  Standard: ASSE 1072-2020.

DOMESTIC WATER PIPING SPECIALTIES 221119- 8
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3. Description: Barrier type trap seal protection device that utilizes a normally
closed seal to prevent evaporation of the trap seal and protect against sewer gases
from backing up into habitable areas. Device opens with fluid and allows liquid
drainage to flow through into the building drain.

4.  Materia: ABS plastic body with neoprene rubber diaphragm and sealing gasket
or flexible elastomeric PVC material molded into shape of duck's bill, open on
top with curl closure at bottom.

2.14 TRAP-SEAL PRIMER DEVICE
A. Supply-Type, Trap-Seal Primer Device:

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

Jay R. Smith Mfg Co; adivision of Morris Group International.
MIFAB, Inc.

Precision Plumbing Products.

Sioux Chief Manufacturing Company, Inc.

WATTS.

Zurn Industries, LLC.

~Pap T

Standard: ASSE 1018.

Pressure Rating: 125 psig minimum.

Body: Bronze.

Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.

Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.

Finish: Chrome plated, or rough bronze for units used with pipe or tube that is
not chrome finished.

Nookwd

2.15 TRAP-SEAL PRIMER SYSTEMS
A. Trap-Seal Primer Systems :

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

a  Precision Plumbing Products.
b.  Sioux Chief Manufacturing Company, Inc.
C. Zurn Industries, LLC.

Standard: ASSE 1044.

Inlet Size: NPS 3/4, ASTM B88, Type L; copper, water tubing.

Cabinet: Surface-mounted steel box with stainless steel cover.

Electric Controls: 24-hour timer, solenoid valve, and manual switch for 120V ac
power.

agrowd
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a Electrical Components, Devices, and Accessories. Listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

Vacuum Breaker: ASSE 1001.
Number Outlets: Four.
Size Outlets; NPS 1/2.

0o N

2.16 FLEXIBLE CONNECTORS

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

1. Flex-Hose Co., Inc.
2. Mason Industries, Inc.
3. Maetraflex Company (The).

B. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid
covering and ends brazed to inner tubing.

1. Working-Pressure Rating: Minimum 200 psig.

2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper
tube.

3. End Connections NPS 2-1/2 and Larger: Flanged copper aloy.

C. Stainless Steel-Hose Flexible Connectors: Corrugated-stainless steel tubing with
stainless steel wire-braid covering and ends welded to inner tubing.

1. Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple.
3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple.

2.17 WATER METERS
A. Displacement-Type Water Meters:

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

a Badger Meter, Inc.
b.  Neptune Technology Group Inc.
C. Sensus; a Xylem brand.

2. Standard: AWWA C700.
3. Pressure Rating: 150-psig working pressure.
4.  Body Design: Nutating disc; totalization meter.

DOMESTIC WATER PIPING SPECIALTIES 221119-10
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5. Registration: In gallons or cubic feet as required by utility company.

a Remote Registration System: Encoder type complying with AWWA C707,;
modified with signal-transmitting assembly, low-voltage connecting
wiring, and remote register assembly as required by utility company.

1) System shall be capable of transmitting data using AMR/AMI
technology.

6. Case Bronze.
7. End Connections: Threaded or flanged.

PART 3 - EXECUTION

31 INSTALLATION OF PIPING SPECIALTIES

A. Backflow Preventers: Install in each water supply to mechanica equipment and
systems and to other equipment and water systems that may be sources of
contamination. Comply with authorities having jurisdiction.

1. Locate backflow preventersin same room as connected equipment or system.

2. Install drain for backflow preventers with atmospheric-vent drain connection
with air-gap fitting, fixed air-gap fitting, or equivaent positive pipe separation of
at least two pipe diametersin drain piping and pipe-to-floor drain. Locate air-gap
device attached to or under backflow preventer. Simple air breaks are
unacceptabl e for this application.

3. Do not install bypass piping around backflow preventers.

B. Water Control Valves: Install with inlet and outlet shutoff valves. Install pressure
gauges on inlet and outlet.

C. Balancing Valves: Ingtall in locations where they can easily be adjusted. Set at
indicated design flow rates.

D. Temperature-Actuated, Water Mixing Valves: Install with check stops or shutoff valves
on inlets and with shutoff valve on outlet.

E. Y -Pattern Strainers: For water, install on supply side of each water pressure-reducing
valve.

F. Outlet Boxes. Install boxes recessed in wall or surface mounted on wall. Instal
1-1/2-by-3-1/2-inch fire-retardant-treated-wood blocking, wall reinforcement between
studs. Comply with requirements for fire-retardant-treated-wood blocking in Section 06
10 00 "Rough Carpentry."

G. Nonfreeze, Draining-Type Roof Hydrants: Install with drain connection piped to
nearest floor drain or to the exterior.

H. Water-Hammer Arresters: Install in water piping in accordance with PDI-WH 201.

DOMESTIC WATER PIPING SPECIALTIES 221119-11
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3.2

3.3

3.4

3.5

Supply-Type, Trap-Seal Primer Device: Install with outlet piping pitched down toward
drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet
fitting. Adjust valve for proper flow.

Drainage-Type, Trap-Seal Primer Device: Install as lavatory trap with outlet piping
pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain
body, trap, or inlet fitting.

Trap-Seal Primer Systems: Install with outlet piping pitched down toward drain trap a
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust
system for proper flow.

PIPING CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping specialties adjacent to equipment and machines, allow space for
service and maintenance.

ELECTRICAL CONNECTIONS

Connect wiring in accordance with Section 26 05 19 "Low-Voltage Electrical Power
Conductors and Cables."

Ground equipment in accordance with Section 26 05 26 "Grounding and Bonding for
Electrical Systems.”

Install electrical devices furnished by manufacturer, but not factory mounted, in
accordance with NFPA 70 and NECA 1.

CONTROL CONNECTIONS

Connect control wiring in accordance with Section 26 05 23 "Control-Voltage
Electrical Power Cables."

IDENTIFICATION

Plastic Labels for Equipment: Install engraved plastic-laminate equipment nameplate or
sign on or near each of the following:

Vacuum breakers.

Backflow preventers.

Balancing valves.

Temperature-actuated, water mixing valves.
Ouitlet boxes.

Wall hydrants.

Roof hydrants.

NogkrwbdpE
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8.
9.

Trap-seal primer device.
Trap-seal primer systems.

10. Water meters.

B. Distinguish among multiple units, inform operator of operational requirements, indicate
safety and emergency precautions, and warn of hazards and improper operations, in
addition to identifying unit. Nameplates and signs are specified in Section 22 05 53
"Identification for Plumbing Piping and Equipment.”

3.6 ADJUSTING

A. Set field-adjustable pressure set points of water pressure-reducing valves.

B. Set field-adjustable flow set points of balancing valves.

C. Set field-adjustable temperature set points of temperature-actuated, water mixing
valves.

D. Adjust each reduced-pressure-principle backflow preventer in accordance with
manufacturer's written instructions, authorities having jurisdiction and the device's
reference standard.

3.7 FIELD QUALITY CONTROL

A. Perform the following tests and inspections.

1

2.

3.

4.

Test each reduced-pressure-principle backflow preventer according to authorities
having jurisdiction and the device's reference standard.

Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

Operational Test: After electrical circuitry has been energized, start units to
confirm unit operation.

Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

B. Domestic water piping specialties will be considered defective if they do not pass tests
and inspections.

C. Prepare test and inspection reports.

END OF SECTION 22 11 19
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SECTION 22 11 23.21 - INLINE, DOMESTIC-WATER PUMPS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:

1.  Verticaly mounted, in-line, close-coupled centrifugal pumps.

13 ACTION SUBMITTALS
A. Product Data: For each type of product. Include construction materials, rated capacities,
certified performance curves with operating points plotted on curves, operating
characteristics, electrical characteristics, and furnished specialties and accessories.

14 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

15 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For inline, domestic-water pumps to include in
operation and maintenance manuals.
16 DELIVERY, STORAGE, AND HANDLING
A. Retain shipping flange protective covers and protective coatings during storage.
B. Protect bearings and couplings against damage.

C. Comply with pump manufacturer's written instructions for handling.

INLINE, DOMESTIC-WATER PUMPS 22112321-1
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PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories. Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

B. UL Compliance: UL 778 for motor-operated water pumps.

C. Drinking Water System Components - Heath Effects and Drinking Water System
Components - Lead Content Compliance: NSF 61 and NSF 372.

22 VERTICALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMPS

A. Description: Factory-assembled and -tested, in-line, single-stage, close-coupled,
overhung-impeller centrifugal pumps designed for installation with pump and motor
shaft mounted vertical.

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

1. Bedl & Gossett; a Xylem brand.
2. Grundfos Pumps Corp.
3. TACO Comfort Solutions, Inc.

C. Capacities and Characteristics:

Casing Material: Stainless steel.

Impeller Material: Stainless steel.

Minimum Operating Pressure: 175 psig.

Maximum Continuous Operating Temperature: 230deg F.
Inlet and Outlet Size: 3/4.

Pump Control: Immersion agquastat with programmable timer.
Electrical Characteristics:

Nogk~wbdpE

a Volts: 120 V.
b.  Phases: Single phase.
C. Hertz: 60 Hz.

D. Pump Construction:
1 Impeller: stainless steel, statically and dynamically balanced, closed, and keyed

to shaft.
2. Shaft and Shaft Sleeve: stainless-steel shaft, with copper-alloy shaft deeve.

INLINE, DOMESTIC-WATER PUMPS 22112321-2
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3. Shaft Coupling: Flexible or rigid type if pump is provided with coupling.

4.  Seadl: Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic
seat, and rubber bellows and gasket. Include water slinger on shaft between
motor and seal.

5.  Bearings. Oil-lubricated; bronze-journal or ball type.

6.  Minimum Working Pressure: 175 psig.

7 Continuous Operating Temperature: 225 deg F.

E. Motor: Single speed, with grease-lubricated ball bearings; rigidly mounted to pump
casing.

2.3 MOTORS

A. Comply with NEMA designation, temperature rating, service factor, enclosure type,
and efficiency requirements for motors specified in Section 22 05 13 "Common Motor
Requirements for Plumbing Equipment.”

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

2.4 CONTROLS
A. Thermostats: Electric; adjustable for control of hot-water circulation pump.

Type: Water-immersion temperature sensor, for installation in piping.
Range: 65 to 200 deg F.

Enclosure: NEMA 250, Type 4X.

Operation of Pump: On or off.

Transformer: Provide if required.

Power Requirement: 120 V ac.

Settings. Start pump at 95 deg F and stop pump at 105 deg F.

NouokrwbdpE

B. Timers:. Electric, for control of hot-water circulation pump.

Type: Programmable, seven-day clock with manual override on-off switch.
Enclosure: NEMA 250, Type 1, suitable for wall mounting.

Operation of Pump: On or off.

Transformer: Provide if required.

Power Requirement; 120 V ac.

Programmable Sequence of Operation: Up to two on-off cycles each day for
seven days.

ok whE
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PART 3 - EXECUTION

31 EXAMINATION

A. Examine roughing-in for domestic-water-piping system to verify actual locations of
piping connections before pump installation.

32 PUMP INSTALLATION

A. Comply with HI 1.4.

B. Mount pumps in orientation complying with manufacturer's written instructions.
C. Install continuous-thread hanger rods and vibration isolation of size required to support
pump weight.

1.  Comply with requirements for hangers and supports specified in Section 22 05 29
"Hangers and Supports for Plumbing Piping and Equipment.”

D. Install thermostats in hot-water return piping.

3.3 PIPING CONNECTIONS

A. Comply with requirements for piping specified in Section 22 11 16 "Domestic Water
Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

B. Where installing piping adjacent to inline, domestic-water pumps, allow space for
service and maintenance.

C. Connect domestic-water piping to pumps. Install suction and discharge piping equal to
or greater than size of pump nozzles.

1. Instal flexible connectors adjacent to pumps in suction and discharge piping of
the following pumps:

a.  Verticaly mounted, in-line, close-coupled centrifugal pumps.
b.  Comply with requirements for flexible connectors specified in Section 22
11 16 "Domestic Water Piping."

D. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and
throttling valves on discharge side of each pump. Install valves same size as connected
piping. Comply with requirements for strainers specified in Section22 11 19
"Domestic Water Piping Specialties." Comply with requirements for valves specified in
the following:

1. Section 22 05 23.12 "Ball Valvesfor Plumbing Piping."
2. Section 22 05 23.14 "Check Valves for Plumbing Piping."

INLINE, DOMESTIC-WATER PUMPS 22112321-4
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35

3.6

3.7

3. Install pressure gauge at suction of each pump and pressure gauge at discharge of
each pump. Install at integral pressure-gauge tappings where provided or install
pressure-gauge connectors in suction and discharge piping around pumps.
Comply with requirements for pressure gauges and snubbers specified in
Section 22 05 19 "Meters and Gages for Plumbing Piping."

CONTROL CONNECTIONS

Install control and electrical power wiring to field-mounted control devices.

Connect control wiring between temperature controllers and devices.

IDENTIFICATION

Identify system components. Comply with requirements for identification specified in
Section 22 05 53 "Identification for Plumbing Piping and Equipment” for identification
of pumps.

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to
confirm proper motor rotation and unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

Inline, domestic-water pump will be considered defective if it does not pass tests and
inspections.

Prepare test and inspection reports.

STARTUP SERVICE
Perform startup service.

1. Complete installation and startup checks according to manufacturer's written
instructions.

Check piping connections for tightness.

Clean strainers on suction piping.

Set thermostats, timers, for automatic starting and stopping operation of pumps.
Perform the following startup checks for each pump before starting:

S SR

a.  Verify bearing lubrication.
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b.  Verify that pump is free to rotate by hand and that pump for handling hot
liquid is free to rotate with pump hot and cold. If pump is bound or drags,
do not operate until cause of troubleis determined and corrected.

c.  Verify that pump isrotating in the correct direction.

o

Prime pump by opening suction valves and closing drains, and prepare pump for
operation.

Start motor.

Open discharge valve slowly.

Adjust temperature settings on thermostats.

0. Adjust timer settings.

B ©o©N

38 ADJUSTING

A. Adjust inline, domestic-water pumps to function smoothly, and lubricate as
recommended by manufacturer.

B. Adjust initial temperature set points.

C. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

END OF SECTION 22 11 23.21
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SECTION 22 1313- FACILITY SANITARY SEWERS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 DEFINITIONS

A. FRP: Fiberglass-reinforced plastic.

13 DELIVERY, STORAGE, AND HANDLING
A. Do not store plastic manholes, pipe, and fittingsin direct sunlight.
B. Protect pipe, pipe fittings, and seals from dirt and damage.

C. Handle manholes according to manufacturer's written rigging instructions.

14 FIELD CONDITIONS

A. Interruption of Existing Sanitary Sewerage Service: Do not interrupt service to
facilities occupied by FAA or others unless permitted under the following conditions
and then only after arranging to provide temporary service according to requirements
indicated:

1. Notify Construction Manager no fewer than two days in advance of proposed
interruption of service.

2. Do not proceed with interruption of service without Construction Manager's
written permission.

PART 2 - PRODUCTS

PART 3 - EXECUTION

31 EARTHWORK

A. Excavating, trenching, and backfilling are specified in Section31 20 00 "Earth
Moving."

FACILITY SANITARY SEWERS 221313-1
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3.3

34

PIPING INSTALLATION

General Locations and Arrangements. Drawing plans and details to indicate genera
location and arrangement of underground sanitary sewer piping. Location and
arrangement of piping layout take into account design considerations. Install piping as
indicated, to extent practical. Where specific installation is not indicated, follow piping
manufacturer's written instructions.

Install piping beginning at low point, true to grades and alignment indicated with
unbroken continuity of invert. Place bell ends of piping facing upstream. Install
gaskets, seals, sleeves, and couplings according to manufacturer's written instructions
for using lubricants, cements, and other installation requirements.

Install manholes for changes in direction unless fittings are indicated. Use fittings for
branch connections unless direct tap into existing sewer isindicated.

Install proper size increasers, reducers, and couplings where different sizes or materials
of pipes and fittings are connected. Reducing size of piping in direction of flow is
prohibited.

When installing pipe under streets or other obstructions that cannot be disturbed, use
pipe-jacking process of microtunneling.

Install gravity-flow, nonpressure, drainage piping according to the following:

1. Instal piping pitched down in direction of flow, at minimum slope of 1 percent
unless otherwise indicated.

2. Instal piping with 36-inch minimum cover.

3. Install PV C gravity sewer piping according to ASTM D 2321 and ASTM F 1668.

PIPE JOINT CONSTRUCTION
Join gravity-flow, nonpressure, drainage piping according to the following:

1. Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034
for elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.

CLEANOUT INSTALLATION

Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use
cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron
soil pipe for riser extensions to cleanouts. Install piping so cleanouts open in direction
of flow in sewer pipe.

1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved
foot-traffic areas.

2. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service
areas.
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3.6

3.7

Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12
inches deep. Set with tops 1 inch above surrounding grade.

Set cleanout frames and covers in concrete pavement and roads with tops flush with
pavement surface.

CONNECTIONS
Make connections to existing piping and underground manholes.

1 Make branch connections from side into existing piping, NPS 21 or larger, or to
underground manholes by cutting opening into existing unit large enough to
allow 3 inches of concrete to be packed around entering connection. Cut end of
connection pipe passing through pipe or structure wall to conform to shape of,
and be flush with, inside wall unless otherwise indicated. On outside of pipe or
manhole wall, encase entering connection in 6 inches of concrete for minimum
length of 12 inches to provide additional support of collar from connection to
undisturbed ground.

a Use concrete that will attain a minimum 28-day compressive strength of
3000 psi unless otherwise indicated.

b. Use epoxy-bonding compound as interface between new and existing
concrete and piping materials.

2. Protect existing piping and manholes to prevent concrete or debris from entering
while making tap connections. Remove debris or other extraneous material that
may accumulate.

CLOSING ABANDONED SANITARY SEWER SYSTEMS

Abandoned Piping: Close open ends of abandoned underground piping indicated to
remain in place. Include closures strong enough to withstand hydrostatic and earth
pressures that may result after ends of abandoned piping have been closed. Use either
procedure below:

1.  Close open ends of piping with at least 8-inch- thick, brick masonry bulkheads.

2. Close open ends of piping with threaded metal caps, plastic plugs, or other
acceptable methods suitable for size and type of material being closed. Do not
use wood plugs.

Backfill to grade according to Section 31 20 00 "Earth Moving."

IDENTIFICATION

Comply with requirements in Section 31 20 00 "Earth Moving" for underground utility
identification devices. Arrange for installation of green warning tapes directly over
piping and at outside edges of underground manholes.
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1.  Usewarning tape or detectable warning tape over ferrous piping.
2.  Use detectable warning tape over nonferrous piping and over edges of
underground manholes.

3.8 CLEANING

A. Clean dirt and superfluous material from interior of piping. Flush with potable water.

END OF SECTION 22 13 13
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SECTION 22 1316 - SANITARY WASTE AND VENT PIPING

PART 1- GENERAL

1.1 SUMMARY
A. Section Includes;

Hub-and-spigot, cast-iron soil pipe and fittings.
Hubless, cast-iron soil pipe and fittings.
Copper tube and fittings.

PV C pipe and fittings.

pODPE

12 ACTION SUBMITTALS

A. Product Data: For each type of product.

13 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

14 FIELD CONDITIONS
A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities
occupied by FAA or others unless permitted under the following conditions and then
only after arranging to provide temporary service in accordance with requirements
indicated:
1. Notify Contracting Officer's Representative no fewer than fourteen days in
advance of proposed interruption of sanitary waste service.
2. Do not proceed with interruption of sanitary waste service without Contracting
Officer's Representative's written permission.
15 WARRANTY

A. Listed manufacturersto provide labeling and warranty of their respective products.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Components and ingtallation are capable of withstanding the following minimum
working pressure unless otherwise indicated:

SANITARY WASTE AND VENT PIPING 221316- 1



FAA Warrenton Administrative Building Modernization
DCCA ADM Warrenton, Virginia

2.2

23

24

Soil, Waste, and Vent Piping: 10 ft. head of water.

Waste, Force-Main Piping: 50 psig.

See ASCE/SEI 7, Coefficients for Architectural Component Table and Seismic
Coefficients for Mechanical and Electrical Components Table, for requirements
to be inserted in subparagraph below.

wphE

PIPING MATERIALS

Piping materials to bear label, stamp, or other markings of specified testing agency.
Comply with requirements in "Piping Schedule" Article for applications of pipe, tube,
fitting materials, and joining methods for specific services, service locations, and pipe
sizes.

HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

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

1.  AB & | Foundry; apart of the McWane family of companies.

2. Charlotte Pipe and Foundry Company.

3. Tyler Pipe; apart of McWane family of companies.

Pipe and Fittings:

1. Marked with CISPI collective trademark.
2. ASTM A74, extra-heavy cast iron.

Gaskets: ASTM C564, rubber.

Caulking Materials: ASTM B29, pure lead and oakum or hemp fiber.

HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

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

1. AB & | Foundry; apart of the McWane family of companies.
2. Charlotte Pipe and Foundry Company.
3. Tyler Pipe; apart of McWane family of companies.

Pipe and Fittings:

1. Marked with CISPI collective trademark.
2. ASTM A888or CISPI 301.
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C. Heavy-Duty, Hubless-Piping Couplings:

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

a. ANACO-Husky.
b.  Charlotte Pipe and Foundry Company.
c.  Tyler Pipe; asubsidiary of McWane Inc.

2. Standards: ASTM C1277 and ASTM C1540. <Insert standard>.
3. Description: Stainless steel shield with stainless steel bands and tightening
devices, and ASTM C564, rubber sleeve with integral, center pipe stop.

25 COPPER TUBE AND FITTINGS

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

Cambridge-Lee Industries, LLC.
Cerro Flow Products, LLC.
Mueller Industries, Inc.

Wieland Copper Products, LLC.

gkrwdpE

B. Copper Type DWV Tube: ASTM B306, drainage tube, drawn temper.

C. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought
copper, solder-joint fittings.

D. Hard Copper Tube: ASTM B88, Type L and Type M, water tube, drawn temper.
E. Soft Copper Tube: ASTM B88, Type L, water tube, anneal ed temper.
F. Copper Pressure Fittings:

1. Copper Fittingss ASME B16.18, cast-copper-alloy or ASME B16.22,
wrought-copper, solder-joint fittings. Furnish wrought-copper fittings if
indicated.

2. Copper Unions. MSS SP-123, copper-alloy, hexagona-stock body with
ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded
ends.

G. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
1. Flange Gasket Materidlss. ASME B16.21, full-face, flat, nonmetallic,

asbestos-free, 1/8-inch maximum thickness unless thickness or specific material
isindicated.
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2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

H. Solder: ASTM B32, lead free with ASTM B813, water-flushable flux.

2.6 PVC PIPE AND FITTINGS

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

Charlotte Pipe and Foundry Company.
GF Piping Systems.

M Eagle; M Manufacturing Co., Inc.
Mueller Industries, Inc.

National Pipe and Plastic, Inc.

North America Pipe Corporation.
Rocky Mountain Colby Pipe Company.
Silver-line Plastics.

N~ E

B. Comply with NSF 14 for plastic piping components. Include "NSF-dwv" marking for
plastic drain, waste, and vent piping and "NSF-sewer" marking for plastic sewer
piping.

C. Solid-Wall PVC Pipe: ASTM D2665 drain, waste, and vent.

D. PVC Socket Fittings: ASTM D2665, made in accordance with ASTM D3311, drain,
waste, and vent patterns and to fit Schedule 40 pipe.

E. Adhesive Primer: ASTM F656.

F. Solvent Cement: ASTM D2564.

2.7 SPECIALTY PIPE FITTINGS
A. Transition Couplings:

1.  Genera Requirements: Fitting or device for joining piping with small differences
in ODs or of different materials. Include end connections of same size as and
compatible with pipes to be joined.

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified
piping system fitting.

3. Unshielded, Nonpressure Transition Couplings:

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

1) Dallas Speciaty & Mfg. Co.
2) Fernco Inc.
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3) Mission Rubber Company, LLC; adivision of MCP Industries.
4) Plastic Oddities.

b. Standard: ASTM C1173.

C. Description: Elastomeric, sleeve-type, reducing or transition pattern.
Include shear ring and corrosion-resistant-metal tension band and
tightening mechanism on each end.

d.  End Connections: Same size as and compatible with pipes to be joined.

e Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C564, rubber.

2) For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926
PVC.

3) For Dissimilar Pipes. ASTM D5926 PVC or other materia
compatible with pipe materials being joined.

4.  Shielded, Nonpressure Transition Couplings:

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

1) Cascade Waterworks Mfg. Co.
2) Mission Rubber Company, LLC; adivision of MCP Industries.

b. Standard: ASTM C1460.

C. Description:  Elastomeric  or  rubber deeve with  full-length,
corrosion-resistant outer shield and corrosion-resistant-metal tension band
and tightening mechanism on each end.

d.  End Connections: Same size as and compatible with pipes to be joined.

B. Dielectric Fittings:

1.  Genera Requirements. Assembly of copper aloy and ferrous materials with
separating nonconductive insulating material. Include end connections
compatible with pipes to be joined.

2.  Dielectric Unions:

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

1) Capitol Manufacturing Company.
2) Central Plastics Company.

3) WATTS.

4) Zurn Industries, LLC.

b.  Description:

1) Standard: ASSE 1079.
2) Pressure Rating: 150 psig.
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3) End Connections: Solder-joint copper aloy and threaded ferrous.
3.  Didlectric Flanges:

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

1) Capitol Manufacturing Company.
2) Central Plastics Company.

3) WATTS.

4) Zurn Industries, LLC.

b.  Description:

1) Standard: ASSE 1079.

2) Factory-fabricated, bolted, companion-flange assembly.

3) Pressure Rating: 150 psig.

4) End Connections: Solder-joint copper alloy and threaded ferrous;
threaded solder-joint copper aloy and threaded ferrous.

4.  Dielectric-Flange Insulating Kits:

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

1) Advance Products & Systems, Inc.
2) Calpico, Inc.

3) Central Plastics Company.

4) Pipeline Seal and Insulator, Inc.

b.  Description:

1) Nonconducting materials for field assembly of companion flanges.
2) Pressure Rating: 150 psig.

3) Gasket: Neoprene or phenalic.

4) Bolt Sleeves: Phenalic or polyethylene.

5) Washers: Phenolic with steel backing washers.

5.  Didectric Nipples:

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

1) Elster Perfection; aHoneywell Corporation.

2) Grinnell G-Fire by Johnson Controls Company.
3) Matco-Norca.

4) Precision Plumbing Products.

5) Victaulic Company.
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b. Description:

1) Standard: IAPMO PS 66.

2) Electroplated steel nipple.

3) Pressure Rating: 300 psig at 225 deg F.

4) End Connections. Male threaded or grooved.
5) Lining: Inert and noncorrosive, propylene.

PART 3 - EXECUTION

31 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in
Section 31 20 00 "Earth Moving."

3.2 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems.

1.  Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations.

2. Ingtal piping as indicated unless deviations to layout are approved on
coordination drawings.

B. Install piping in concealed locations unless otherwise indicated and except in
equipment rooms and service areas.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagona runs are prohibited unless
specifically indicated otherwise.

D. Instal piping above accessible ceilings to alow sufficient space for ceiling panel
removal.
E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

l. Install piping to allow application of insulation.

J Make changes in direction for soil and waste drainage and vent piping using

appropriate branches, bends, and long-sweep bends.
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1.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change
in direction of flow isfrom horizontal to vertical.

2. Uselong-turn, double Y -branch, and 1/8-bend fittings if two fixtures are installed
back to back or side by side with common drain pipe.

a Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.

4.  Use proper size of standard increasers and reducers if pipes of different sizes are
connected.

a Reducing size of waste piping in direction of flow is prohibited.

K. Lay buried building waste piping beginning at low point of each system.

1.  Instal trueto grades and alignment indicated, with unbroken continuity of invert.
Place hub ends of piping upstream.
2. Instal required gaskets according to manufacturer's written instructions for use

of lubricants, cements, and other installation requirements.
3. Maintain swab in piping and pull past each joint as completed.

L. Install soil and waste and vent piping at the following minimum slopes unless
otherwise indicated:

1.  Building Sanitary Waste: Two percent downward in direction of flow for piping
NPS (DN 80)3 and smaller; 1 percent downward in direction of flow for piping
NPS 4 and larger.

2. Horizontal Sanitary Waste Piping: Two percent downward in direction of flow
for piping NPS 3(DN 80) and smaller; 1 percent downward in direction of flow
for piping NPS 4 and larger.

3. Vent Piping: One percent down toward vertical fixture vent or toward vent stack.

M. Install cast-iron soil piping in accordance with CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1.  Instal encasement on underground piping in accordance with ASTM A674 or
AWWA C105/A 21.5.

N. Install aboveground copper tubing in accordance with CDA's "Copper Tube
Handbook."

0. Install aboveground PV C piping in accordance with ASTM D2665.
P. Install engineered soil and waste and vent piping systems as follows:
1. Combination Waste and Vent: Comply with standards of authorities having
jurisdiction.
2. Hubless, Single-Stack Drainage System: Comply with ASME B16.45 and

hubless, single-stack aerator fitting manufacturer's written installation
instructions.
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3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

Q. Install underground, copper, force-main tubing in accordance with CDA's "Copper
Tube Handbook."
1. Install encasement on piping in accordance with ASTM A674 or AWWA
C105/A 21.5.
R. Install force mains at elevations indicated.

S. Plumbing Specialties:

1 Install cleanouts at grade and extend to where building sanitary drains connect to
building sanitary sewersin sanitary waste gravity-flow piping.

a Instal cleanout fitting with closure plug inside the building in sanitary
drainage force-main piping.
b.  Comply with requirements for cleanouts specified in Section 22 13 19
"Sanitary Waste Piping Speciaties.”
2. Instal drainsin sanitary waste gravity-flow piping.

a Comply with requirements for drains specified in Section 22 13 19
"Sanitary Waste Piping Specialties."

T. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

u. Install sleevesfor piping penetrations of walls, ceilings, and floors.

1.  Comply with requirements for sleeves specified in Section 22 05 17 "Sleeves and
Sleeve Seals for Plumbing Piping."

V. Install sleeve seals for piping penetrations of concrete walls and slabs.

1. Comply with requirements for sleeve seals specified in Section 22 05 17 "Sleeves
and Sleeve Seals for Plumbing Piping."

W. Ingtall escutcheons for piping penetrations of walls, ceilings, and floors.
1. Comply with requirements for escutcheons specified in Section 22 05 18
"Escutcheons for Plumbing Piping.”
3.3 JOINT CONSTRUCTION

A. Hub-and-Spigot, Cast-lron Soil Piping Gasketed Joints. Join in accordance with
CISPI's"Cast Iron Soil Pipe and Fittings Handbook" for compression joints.

B. Hubless, Cast-Iron Soil Piping Coupled Joints:
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1

Join hubless, cast-iron soil piping in accordance with CISPI 310 and CISPI's
"Cast Iron Soil Pipe and Fittings Handbook™ for hubless-piping coupling joints.

C. Join copper tube and fittings with soldered joints in accordance with ASTM B828. Use
ASTM B813, water-flushable, lead-free flux and ASTM B32, lead-free-alloy solder.

D. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces.
Join pipe and fittings in accordance with the following:

1

2.

Comply with ASTM F402 for safe-handling practice of cleaners, primers, and
solvent cements.

PVC Piping: Join in accordance with ASTM D2855 and ASTM D2665
appendixes.

E. Joint Restraints and Sway Bracing:

1

Provide joint restraints and sway bracing for storm drainage piping joints to
comply with the following conditions:

a Provide axial restraint for pipe and fittings 5 inches and larger, upstream
and downstream of all changes in direction, branches, and changes in
diameter greater than two pipe sizes.

b.  Provide rigid sway bracing for pipe and fittings 4 inches and larger,
upstream and downstream of all changes in direction 45 degrees and
greater.

C. Provide rigid sway bracing for pipe and fittings 5 inches and larger,
upstream and downstream of all changes in direction and branch openings.

34 SPECIALTY PIPEFITTING INSTALLATION

A. Transition Couplings.

pPWONPE

Install transition couplings at joints of piping with small differencesin ODs.
In Waste Drainage Piping: nonpressure transition couplings.

In Aboveground Force Main Piping: Fitting-type transition couplings.

In Underground Force Main Piping:

a NPS 1-1/2 and Smaller: Fitting-type transition couplings.
b. NPS2and Larger: Pressure transition couplings.

B. Dielectric Fittings:

1

Install dielectric fittings in piping at connections of dissimilar metal piping and
tubing.

Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples or unions.
Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges.

Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.
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35 VALVE INSTALLATION

A. General valve installation requirements for general-duty valve installation are specified
in the following Sections:

1. Section 22 05 23.12 "Ball Valvesfor Plumbing Piping."
2. Section 22 05 23.14 "Check Valves for Plumbing Piping."

B. Shutoff Valves:

1. Instal shutoff valve on each sewage pump discharge.
2. Install full-port ball valve for piping NPS 2 and smaller.

C. Check Valves: Install swing check valve, between pump and shutoff valve, on each
sewage pump discharge.
3.6 INSTALLATION OF HANGERS AND SUPPORTS

A. Comply with requirements for pipe hanger and support devices and installation
specified in Section 22 05 29 "Hangers and Supports for Plumbing Piping and

Equipment”.

1 Install carbon-steel pipe hangers for horizontal piping in noncorrosive
environments.

2.  Instal stainless steel pipe hangers for horizontal piping in corrosive
environments.

3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive

environments.
Vertical Piping: MSS Type 8 or Type 42 clamps.
Install individual, straight, horizontal piping runs:

o

a 100 Ft. and Less: MSS Type 1, adjustable, steel clevis hangers.
b.  Longer Than 100 Ft.: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Ft. if Indicated: MSS Type 49, spring cushion rolls.

6.  Multiple, Straight, Horizontal Piping Runs 100 Ft. or Longer: MSS Type 44 pipe
rolls. Support pipe rolls on trapeze.
7.  Baseof Vertical Piping: MSS Type 52 spring hangers.

B. Install hangers for cast-iron and copper soil piping, with maximum horizontal spacing
and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

C. Install hangers for PV C piping, with maximum horizontal spacing and minimum rod
diameters, to comply with manufacturer's written instructions, locally enforced codes,
and authorities having jurisdiction requirements, whichever are most stringent.
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D. Support horizontal piping and tubing within 12 inches of each fitting, valve, and
coupling.

E. Support vertical runs of cast-iron and copper soil piping to comply with MSS SP-58,
locally enforced codes, and authorities having jurisdiction requirements, whichever are
most stringent.

F. Support vertical runs of PV C piping to comply with manufacturer's written instructions,
locally enforced codes, and authorities having jurisdiction requirements, whichever are
most stringent.

3.7 CONNECTIONS
A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition
fitting to join dissimilar piping materials.

C. Connect waste and vent piping to the following:

1.  Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than
required by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes
indicated, but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not
smaller than required by plumbing code.

4.  Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with
cover flush with floor.

5. Comply with requirements for cleanouts and drains specified in Section 22 13 19
"Sanitary Waste Piping Specialties."

6. Equipment: Connect waste piping as indicated.

a Provide shutoff valve if indicated and union for each connection.
b.  Useflangesinstead of unionsfor connections NPS 2-1/2 and larger.

D. Connect force-main piping to the following:
1. Sewage Pump: To sewage pump discharge.

E. Where installing piping adjacent to equipment, allow space for service and
maintenance of equipment.

F. Make connections in accordance with the following unless otherwise indicated:

1 Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final
connection to each piece of equipment.

2. Instal flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at
final connection to each piece of equipment.
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3.8 IDENTIFICATION
A. Identify exposed sanitary waste and vent piping.

B. Comply with requirements for identification specified in Section 22 05 53
"Identification for Plumbing Piping and Equipment.”

39 FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before
ingpection must be made. Perform tests specified below in presence of authorities
having jurisdiction.

1.  Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing-in after roughing-in and before setting fixtures.

2. Fina Inspection: Arrange for final inspection by authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

C. Reports. Prepare inspection reports and have them signed by authorities having
jurisdiction.

D. Test sanitary waste and vent piping in accordance with procedures of authorities having
jurisdiction or, in absence of published procedures, asfollows:

1. Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired.

a If testing is performed in segments, submit separate report for each test,
complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and
vent piping until it has been tested and approved.

a Expose work that was covered or concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside
leaders on completion of roughing-in.

a.  Close openings in piping system and fill with water to point of overflow,
but not less than 10 ft. head of water.

b. From 15 minutes before inspection starts to completion of inspection,
water level must not drop.

C. Inspect joints for leaks.
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4, Finished Plumbing Test Procedure: After plumbing fixtures have been set and
traps filled with water, test connections and prove they are gastight and
watertight.

a Plug vent-stack openings on roof and building drains where they leave
building. Introduce air into piping system equal to pressure of 1 inch wg.

b.  Use U-tube or manometer inserted in trap of water closet to measure this
pressure.

c. Air pressure must remain constant without introducing additional air
throughout period of inspection.

d.  Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof,
until satisfactory results are obtained.
6.  Prepare reports for tests and required corrective action.

E. Test force-main piping in accordance with procedures of authorities having jurisdiction
or, in absence of published procedures, as follows:

1.  Leave uncovered and unconcealed new, altered, extended, or replaced force-main
piping until it has been tested and approved.

a Expose work that was covered or concealed before it was tested.

2. Cap and subject piping to static-water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials.

a Isolate test source and allow to stand for four hours.
b. Leaks and loss in test pressure constitute defects that must be repaired.

3. Repair leaks and defects with new materials and retest piping, or portion thereof,
until satisfactory results are obtained.
4, Prepare reports for tests and required corrective action.
3.10 CLEANING AND PROTECTION

A. Clean interior of piping. Remove dirt and debris as work progresses.

B. Protect sanitary waste and vent piping during remainder of construction period to avoid
clogging with dirt and debris and to prevent damage from traffic and construction
work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.

D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of
water-based latex paint.

E. Repair damage to adjacent materials caused by waste and vent piping installation.
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311 PIPING SCHEDULE

A. Aboveground, soil and waste piping NPS 4 and smaller are to be any of the following:
1.  Hubless, cast-iron soil pipe and fittings, CISPI heavy-duty hubless-piping
couplings; and coupled joints.
2. Solid-wall PVC pipe, PV C socket fittings, and solvent-cemented joints.
3. Dissimilar Pipe-Material Couplings. nonpressure transition couplings.

B. Aboveground, vent piping NPS 4 and smaller isto be any of the following:
1 Hubless, cast-iron soil pipe and fittings, CISPI heavy-duty hubless-piping
couplings; and coupled joints.
2. Solid-wall PVC pipe, PV C socket fittings, and solvent-cemented joints.
3.  Dissimilar Pipe-Material Couplings. nonpressure transition couplings.

C. Underground, soil, waste, and vent piping NPS 4 and smaller are to be any of the
following:

1. Extraheavy class, hub and spigot cast-iron soil piping; gaskets; and gasketed
joints.
2. Solid-wall PVC pipe, PV C socket fittings, and solvent-cemented joints.
3.  Dissimilar Pipe-Material Couplings. nonpressure transition couplings.
PV C piping in first subparagraph below islimited to NPS 12 (DN 300).

D. Aboveground sanitary-sewage force mains NPS 1-1/2 and NPS 2 are to be any of the
following:

1. Hard copper tube, TypeL; copper pressure fittings, and soldered joints.

END OF SECTION 22 13 16
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SECTION 22 1319 - SANITARY WASTE PIPING SPECIALTIES

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A. Section Includes;

1
2.

Cleanouts.
Miscellaneous sanitary drainage piping specialties.

B. Related Requirements:

1. Section 07 62 00 "Sheet Metal Flashing and Trim" for metal roof flashing
assemblies.

2. Section 07 72 00 "Roof Accessories’ for preformed flashings.

3. Section 07 84 13 "Penetration Firestopping” for through-penetration firestop
assemblies.

4.  Section 22 14 23 "Storm Drainage Piping Specialties' for trench drains for storm
water, channel drainage systems for storm water, roof drains, and catch basins.

13 DEFINITIONS

A. ABS: Acrylonitrile butadiene styrene.

B. PV C: Polyvinyl chloride.

14 ACTION SUBMITTALS

A. Product Data: For each type of product.

15 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

16 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For sanitary waste piping speciaties to include in
emergency, operation, and maintenance manuals.
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PART 2 - PRODUCTS

21 ASSEMBLY DESCRIPTIONS

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified
testing agency.

B. Comply with NSF 14 for plastic sanitary waste piping specialty components.

2.2 CLEANOUTS
A. Cast-1ron Exposed Cleanouts :
1 Manufacturers. Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a  Jay R. Smith Mfg Co; adivision of Morris Group International.
b.  Josam Company.

C. MIFAB, Inc.

d. Tyler Pipe; asubsidiary of McWane Inc.

e.  WATTS

f.

Zurn Industries, LLC.

2. Standard: ASME A112.36.2M.

3.  Size: Same as connected drainage piping

4. Body Material: Hubless, cast-iron soil pipe test tee as required to match
connected piping.

5. Closure: Countersunk or raised-head, brass plug.

6.  Closure Plug Size: Same as or hot more than one size smaller than cleanout size.

B. Cast-1ron Exposed Floor Cleanouts :
1.  Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a  Jay R. Smith Mfg Co; adivision of Morris Group International.
b.  Josam Company.

C. MIFAB, Inc.

d.  Sioux Chief Manufacturing Company, Inc.

e WATTS.

f.

Zurn Industries, LLC.

2.  Standard: ASME A112.36.2M for adjustable housing cleanout.
3.  Size: Same as connected branch.
4.  Type: Adjustable housing.
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Body or Ferrule: Cast iron.

Closure: Brass plug with tapered threads Cast-iron plug Plastic plug.

Adjustable Housing Material: Cast iron or Plastic

Frame and Cover Materia and Finish: Nickel-bronze, copper alloy.

Frame and Cover Shape: Round.

Top-Loading Classification: Extra Heavy Heavy Light Medium Duty.

Riser: ASTM A74, Extra-Heavy or Service Class, cast-iron drainage pipe fitting
and riser to cleanout.

RB©Oo~No O

= o

C. Cast-Iron Wall Cleanouts:

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

a  Jay R. Smith Mfg Co; adivision of Morris Group International.
b.  Josam Company.

C. MIFAB, Inc.

d WATTS

e

Zurn Industries, LLC.

Standard: ASME A112.36.2M. Include wall access.

Size: Same as connected drainage piping.

Body: Hubless, cast-iron soil pipe test tee as required to match connected piping.
Closure Plug:

SUE A

Brass.

Countersunk or raised head.

Drilled and threaded for cover attachment screw.

Size: Same as or not more than one size smaller than cleanout size.

oap oo

6. Wall Access, Cover Plate: Round, flat, chrome-plated brass or stainless steel
cover plate with screw.

D. Plastic Floor Cleanouts :

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

CanplasLLC.

IPS Corporation.

NDS Inc.

Plastic Oddities.

Sioux Chief Manufacturing Company, Inc.
Zurn Industries, LLC.

~PoooTo

2. Size: Same as connected branch.
3. Body: PVC.
4.  Closure Plug: PVC.
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5. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage
piping.
2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Deep-Seal Traps:

1.  Description: Cast-iron or bronze casting, with inlet and outlet matching
connected piping and cleanout trap-seal primer valve connection.
2. Size: Same as connected waste piping.

a NPS 2: 4-inch- minimum water seal.
b. NPS2-1/2 and Larger: 5-inch- minimum water seal.

B. Floor-Drain, Trap-Seal Primer Fittings:

1.  Description: Cast iron, with threaded inlet and threaded or spigot outlet, and
trap-seal primer valve connection.
2.  Size: Sameasfloor drain outlet with NPS 1/2 side inlet.

C. Air-Gap Fittings:

1.  Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap
between installed inlet and outlet piping.

Body: Bronze or cast iron.

Inlet: Opening in top of body.

Outlet: Larger thaninlet.

Size: Same as connected waste piping and with inlet large enough for associated
indirect waste piping.

agkrowbd

D. Vent Caps:

1.  Description: Cast-iron body with threaded or hub inlet and vandal-proof design.
Include vented hood and setscrews to secure to vent pipe.
2. Size: Same as connected stack vent or vent stack.

E. Frost-Resistant Vent Terminals :

1.  Description: Manufactured or shop-fabricated assembly constructed of copper,
lead-coated copper, or galvanized stedl.

2. Design: To provide 1-inch enclosed air space between outside of pipe and inside
of flashing collar extension, with counterflashing.

F. Expansion Joints:

Standard: ASME A112.6.4.

Body: Cast iron with bronze sleeve, packing, and gland.
End Connections: Matching connected piping.

Size: Same as connected soil, waste, or vent piping.

Eall A
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PART 3 - EXECUTION

31 INSTALLATION

A. Instal cleanouts in aboveground piping and building drain piping according to the
following, unless otherwise indicated:

1.  Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping
unless larger cleanout isindicated.

2. Locate at each changein direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100
feet for larger piping.

4.  Locate at base of each vertical soil and waste stack.

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush
with finished floor.

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

D. Install deep-seal traps on floor drains and other waste outlets, if indicated.

E. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal
primer connection.

1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2.  Size: Sameasfloor drain inlet.

F. Install air-gap fittings on draining-type backflow preventers and on indirect-waste
piping discharge into sanitary drainage system.

G. Install sleeve and deeve seals with each riser and stack passing through floors with
waterproof membrane.

H. Install vent caps on each vent pipe passing through roof.

l. Install frost-resistant vent terminals on each vent pipe passing through roof. Maintain
1-inch clearance between vent pipe and roof substrate.

J. Install expansion joints on vertical stacks and conductors. Position expansion joints for
easy access and maintenance.

K. Install frost-proof vent caps on each vent pipe passing through roof. Maintain 1-inch
clearance between vent pipe and roof substrate.

L. Install wood-blocking reinforcement for wall-mounting-type specialties.

M. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless
trap isindicated.
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32

3.3

34

PIPING CONNECTIONS

Comply with requirements in Section 22 13 16 "Sanitary Waste and Vent Piping" for
piping instalation requirements. Drawings indicate general arrangement of piping,
fittings, and specialties.

Install piping adjacent to equipment, to allow service and maintenance.

LABELING AND IDENTIFYING

Distinguish among multiple units, inform operator of operational requirements, indicate

safety and emergency precautions, and warn of hazards and improper operations, in

addition to identifying unit.

1. Nameplates and signs are specified in Section22 05 53 "Identification for
Plumbing Piping and Equipment.”

PROTECTION

Protect drains during remainder of construction period to avoid clogging with dirt or
debris and to prevent damage from traffic or construction work.

Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 22 1319

SANITARY WASTE PIPING SPECIALTIES
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SECTION 22 1319.13 - SANITARY DRAINS
PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:
1.  Floordrains.
2. Floor sinks.
13 DEFINITIONS
A. ABS: Acrylonitrile-butadiene styrene.
B. FRP: Fiberglass-reinforced plastic.
C. HDPE: High-density polyethylene.
D PE: Polyethylene.
E. PP: Polypropylene.

F. PV C: Polyvinyl chloride.

14 ACTION SUBMITTALS

A. Product Data: For each type of product.
PART 2 - PRODUCTS

21 DRAIN ASSEMBLIES
A. Sanitary drains shall bear |1abel, stamp, or other markings of specified testing agency.

B. Comply with NSF 14 for plastic sanitary piping specialty components.

SANITARY DRAINS 221319.13-1
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A.

23

FLOOR DRAINS

Cast-lIron Floor Drains:

1

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

Jay R. Smith Mfg. Co.

Josam Company.

MIFAB, Inc.

Sioux Chief Manufacturing Company, Inc.
Wade; asubsidiary of McWane Inc.
WATTS.

Zurn Industries, LLC.

Qoo o

Standard: ASME A112.6.3.

Pattern: Floor Sanitary drain.

Body Material: Galvanized.

Seepage Flange: Required.

Anchor Flange: Required.

Clamping Device: Required.

Ouitlet: Bottom .

Coating on Interior and Exposed Exterior Surfaces: Acid-resistant enamel.
Sediment Bucket: Required.

Top or Strainer Material: Bronze Gray iron Nickel bronze Stainless steel .
Top of Body and Strainer Finish: Nickel bronze Polished bronze Rough bronze
Stainless steel Insert finish.

Top Shape: Round or Square .

Top Loading Classification: Heavy Duty, Light Duty, Medium Duty.
Funnel: Not required .

Trap Pattern: Deep-seal P-trap .

Trap Features: Trap-seal primer valve drain connection .

FLOOR SINKS

Cast-lIron Floor Sinks::

1

wnN

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

Jay R. Smith Mfg. Co.

Josam Company.

Wade; asubsidiary of McWane Inc.

Watts; a Watts Water Technologies company.
Zurn Industries, LLC.

CapoTe

Standard: ASME A112.6.7.
Pattern: Floor drain.

SANITARY DRAINS
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4 Body Material: Cast iron.

5. Anchor Flange: Not required .

6.  Clamping Device: Not required .

7 Ouitlet: Bottom, no-hub connection.

8 Coating on Interior Surfaces: Acid-resistant ename .
9.  Sediment Bucket: Required.

10. Internal Strainer: Dome.

11. Internal Strainer Material: Aluminum .

12. Top Grate Materia: Castiron .

13. Top of Body and Grate Finish: Nickel bronze Acid-resistant enamel .
14. Top Shape: Square.

15. Dimensions of Top Grate:Half-grate option

16. Top Loading Classification: No traffic .

17.  Funnel: Not required .

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install floor drains at low points of surface areas to be drained. Set grates of drains
flush with finished floor, unless otherwise indicated.

1.  Position floor drains for easy access and maintenance.

2. Set floor drains below elevation of surrounding finished floor to alow floor
drainage.

3. Setwith grates depressed according to the following drainage area radii:

a Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than
1/4-inch total depression.

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.

C. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater
than 1-inch total depression.

4.  Ingtall floor-drain flashing collar or flange, so no leakage occurs between drain
and adjoining flooring.

a Maintain integrity of waterproof membranes where penetrated.
5. Install individual traps for floor drains connected to sanitary building drain,
unless otherwise indicated.
3.2 CONNECTIONS
A. Comply with requirements in Section 22 13 16 "Sanitary Waste and Vent Piping" for

piping installation requirements. Drawings indicate general arrangement of piping,
fittings, and specialties.
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B. Comply with requirements in Section 22 13 19 "Sanitary Waste Piping Specialties’ for
backwater valves, air admittance devices and miscellaneous sanitary drainage piping
specidties.

C. Comply with requirements in Section 22 13 23 "Sanitary Waste Interceptors” for grease
interceptors, grease-removal devices, ail interceptors, sand interceptors, and solid
interceptors.

D. Install piping adjacent to equipment to allow service and maintenance.

E. Ground equipment according to Section26 05 26 "Grounding and Bonding for
Electrical Systems."

F. Connect wiring according to Section26 05 19 "Low-Voltage Electrical Power
Conductors and Cables."
3.3 LABELING AND IDENTIFYING
A. Distinguish among multiple units, inform operator of operational requirements, indicate
safety and emergency precautions, and warn of hazards and improper operations, in
addition to identifying unit. Nameplates and signs are specified in Section 22 05 53
"Identification for Plumbing Piping and Equipment.”
3.4 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or
debris and to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 22 13 19.13
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SECTION 22 14 23 - STORM DRAINAGE PIPING SPECIALTIES

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:
1.  Meta roof drains.
B. Related Requirements:
1. Section 07 62 00 "Sheet Metal Flashing and Trim" for penetrations of roofs.
2. Section 07 84 13 "Penetration Firestopping" for firestopping roof penetrations.
13 ACTION SUBMITTALS

A. Product Data: For each type of product.

14 QUALITY ASSURANCE

A. Drainage piping specialties shall bear label, stamp, or other markings of specified
testing agency.

PART 2 - PRODUCTS

2.1 METAL ROOF DRAINS
A. Cast-1ron, Large-Sump, General-Purpose Roof Drains:

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

Jay R. Smith Mfg Co; adivision of Morris Group International.
Josam Company.

MIFAB, Inc.

Sioux Chief Manufacturing Company, Inc.

Wade; a subsidiary of McWane Inc.

CapoTe
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f. WATTS.
0. Zurn Industries, LLC.

Standard: ASME A112.6.4.

Body Material: Cast iron.

Dimension of Body: Nominal 14-to 16-inch diameter.
Combination Flashing Ring and Gravel Stop: Required.
Ouitlet: Bottom.

Expansion Joint: Required.

Sump Receiver Plate: Required.

Dome Material: Aluminum or PE.

CoOoNOT WD

PART 3 - EXECUTION

31 INSTALLATION

A. Instal roof drains at low points of roof areas in accordance with roof membrane
manufacturer's written installation instructions.

1 Install flashing collar or flange of roof drain to prevent leakage between drain
and adjoining roofing. Maintain integrity of waterproof membranes where
penetrated.

2. Install expansion joints, if indicated, in roof drain outlets.

3. Position roof drains for easy access and maintenance.

B. Install through-penetration firestop assemblies for penetrations of fire- and smoke-rated
assemblies.

1. Comply with requirementsin Section 07 84 13 "Penetration Firestopping.”

3.2 CONNECTIONS
A. Comply with requirements for piping specified in Section 22 14 13 "Facility Storm
Drainage Piping." Drawings indicate general arrangement of piping, fittings, and
specialties.
33 INSTALLATION OF FLASHING

A. Fabricate flashing from single piece of metal unless large pans, sumps, or other
drainage shapes are required.

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in
floors and roofs with waterproof membrane.

C. Set flashing on floors and roofs in solid coating of bituminous cement.

D. Secure flashing into sleeve and specialty clamping ring or device.
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34 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or
debris and to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 22 14 23
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SECTION 22 14 29 - SUMP PUMPS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:

1.  Submersible sump pumps.

13 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles. Include rated
capacities, operating characteristics, electrical characteristics, and furnished specialties
and accessories.

14 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For pumps and controls, to include in operation and
mai ntenance manuals.
15 DELIVERY, STORAGE, AND HANDLING

A. Retain shipping flange protective covers and protective coatings during storage.
B. Protect bearings and couplings against damage.

C. Comply with manufacturer's written instructions for handling.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories. Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

SUMP PUMPS 221429-1
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B. UL Compliance: Comply with UL 778 for motor-operated water pumps.
2.2 SUBMERSIBLE SUMP PUMPS
A. Submersible, Fixed-Position, Single-Seal Sump Pumps :

1

© N

10.

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

a  Liberty Pumps.
b. Stancor, Inc.
c.  Zo€ller Company.

Description: Factory-assembled and -tested sump-pump unit.

Pump Type: Submersible, end-suction, single-stage, close-coupled,
overhung-impéller, centrifugal sump pump asdefined in HI 1.1-1.2 and HI 1.3.
Pump Casing: Cast iron, with strainer inlet, legs that elevate pump to permit flow
into impeller, and vertical discharge for piping connection.

Impeller: Statically and dynamically balanced, ASTM A 48/A 48M, Class
No.25A cast iron ASTM A 532/A 532M, abrasion-resistant cast iron
ASTM B 584, cast bronze, semiopen design for clear wastewater handling, and
keyed and secured to shaft.

Pump and Motor Shaft: Stainless steel or stedl, with factory-sealed,
grease-lubricated ball bearings.

Seal: Mechanical.

Motor: Hermeticaly sealed, capacitor-start type; with built-in  overload
protection; lifting eye or lug; and three-conductor, waterproof power cable of
length required and with grounding plug and cable-sealing assembly for
connection at pump.

Controls:

a Enclosure: NEMA 250, Type 4X; wall mounted.

b.  Switch Type: Mechanical-float type, in NEMA 250, Type 6 enclosures
with mounting rod and electric cables.

(o High-Water Alarm: Rod-mounted, NEMA 250, Type 6 enclosure with
mechanical-float, mercury-float, or pressure switch matching control and
electric bell; 120 V ac, with transformer and contacts for remote alarm
bell.

Control-Interface Features;

a Remote Alarm Contacts: For remote alarm interface.

b. Building Automation System Interface: Auxiliary contacts in pump
controls for interface to building automation system and capable of
providing the following:

1) On-off status of pump.
2) Alarm status.

SUMP PUMPS 221429-2
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2.3 MOTORS
A. Comply with NEMA designation, temperature rating, service factor, enclosure type,
and efficiency requirements for motors specified in Section 22 05 13 "Common Motor
Requirements for Plumbing Equipment.”

1.  Maotor Sizes. Minimum size asindicated. If not indicated, large enough so driven
load will not require motor to operate in service factor range above 1.0.

B. Motors for submersible pumps shall be hermetically sealed.
PART 3 - EXECUTION

31 EXAMINATION
A. Examine roughing-in for plumbing piping to verify actua locations of storm drainage
piping connections before sump pump installation.
3.2 INSTALLATION

A. Pump Installation Standards: Comply with HI 1.4 for installation of sump pumps.

3.3 CONNECTIONS

A. Comply with requirements for piping specified in Section 22 14 13 "Facility Storm
Drainage Piping." Drawings indicate general arrangement of piping, fittings, and
specidties.

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

34 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to
test, inspect, and adjust components, assemblies, and equipment installations, including
connections.

B. Perform the following tests and inspections:

1 Perform each visual and mechanical inspection.

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to
confirm proper motor rotation and unit operation.
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35

3.6

3.7

4. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

Pumps and controls will be considered defective if they do not pass tests and
Inspections.

Prepare test and inspection reports.

STARTUP SERVICE

Engage a factory-authorized service representative to perform startup service.

1 _Compl e_te installation and startup checks according to manufacturer's written
instructions.

ADJUSTING

Adjust pumps to function smoothly, and lubricate as recommended by manufacturer.

Adjust control set points.

DEMONSTRATION

Engage a factory-authorized service representative to train FAA'S maintenance
personnel to adjust, operate, and maintain controls and pumps.

END OF SECTION 22 14 29
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SECTION 223300- ELECTRIC, DOMESTIC-WATER HEATERS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:

1. Commercial, electric, storage, domestic-water heaters.

13 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Include rated capacities, operating characteristics, electrical characteristics, and
furnished specialties and accessories.
14 INFORMATIONAL SUBMITTALS
A. Product Certificates: For each type of commercial, electric, domestic-water heater.

B. Domestic-Water Heater Labeling: Certified and |abeled by testing agency acceptable to
authorities having jurisdiction.

C. Source quality-control reports.
D. Field quality-control reports.

E. Sample Warranty: For special warranty.

15 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For electric, domestic-water heaters to include
emergency, operation, and maintenance manuals.

16 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

ELECTRIC, DOMESTIC-WATER HEATERS 223300-1
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17 WARRANTY
A. Special Warranty: Manufacturer agrees to repair or replace components of electric,
domestic-water heaters that fail in materials or workmanship within specified warranty
period.
1. Failuresinclude, but are not limited to, the following:
a.  Structura failuresincluding storage tank and supports.
b.  Faulty operation of controls.
C. Deterioration of metals, metal finishes, and other materials beyond normal
use.
2. Warranty Periods: From date of Substantial Completion.
a Commercial, Electric, Storage, Domestic-Water Heaters:

1) Storage Tank: Three years.
2) Controls and Other Components: 1 year.

b.  Expansion Tanks: 1 year.

PART 2 - PRODUCTS

21 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 use.

B. ASHRAE/IES Compliance: Applicable requirementsin ASHRAE/IES 90.1.

C. ASME Compliance: Where ASME-code construction is indicated, fabricate and label
commercial, domestic-water heater storage tanks to comply with ASME Boiler and
Pressure Vessel Code: Section VIII, Division 1.

D. NSF Compliance: Fabricate and label equipment components that will be in contact
with potable water to comply with NSF 61 and NSF 372.

2.2 COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS

A. Commercial, Electric, Storage, Domestic-Water Heaters.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,

but are not limited to, the following:

a  A.O. Smith Corporation.
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b. Bradford White Corporation.

C. Lochinvar, LLC.

d.  Rheem Manufacturing Company.
e State Industries.

2. Source Limitations. Obtain domestic-water heaters from single source from
single manufacturer.

3. Standard: UL 1453.

4.  Storage-Tank Construction: ASME-code, steel vertical arrangement.

a.  Tappings. Factory fabricated of materials compatible with tank and piping
connections. Attach tappingsto tank before testing.

1) NPS2 and Smaller: Threaded ends in accordance with
ASME B1.20.1.

2) NPS2-1/2 and Larger: Flanged ends in accordance with
ASME B16.5 for steel and stainless steel flanges, and in accordance
with ASME B16.24 for copper and copper-alloy flanges.

b.  Pressure Rating: 150 psig.
c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for
potable-water tank linings, including extending lining material into

tappings.
5.  Factory-Installed, Storage-Tank Appurtenances:

Anode Rod: Replaceable magnesium.

Drain Valve: Corrosion-resistant metal with hose-end connection.

Insulation: Comply with ASHRAE/IES 90.1.

Jacket: Steel with enameled finish or high-impact composite material.

Heating Elements: Electric, screw-in or bolt-on immersion type arranged in

multiples of three.

Temperature Control: Adjustable thermostat.

g. Safety Controls: High-temperature-limit and low-water cutoff devices or
systems.

h. Relief Vaves ASME rated and stamped for combination

temperature-and-pressure relief valves. Include one or more relief valves

with total relieving capacity at least as great as heat input, and include

pressure setting less than working-pressure rating of domestic-water heater.

Select one relief valve with sensing element that extends into storage tank.

Cap o

—h

B. Capacity and Characterigtics:

Capacity: 80 gal..

Recovery: 36 gph at 100 deg F temperaturerise.
Temperature Setting: 140deg F.

Power Demand: 9 kilowatts.

Heating Elements:

agkrwbdpE

a Number of Elements; Two.
b. Kilowatts Each Element: 4.5.
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6. Electrical Characteristics:

a Volts: 480 V.
b. Phases: Single.
C. Hertz: 60 Hz.

2.3 DOMESTIC-WATER HEATER ACCESSORIES
A. Domestic-Water Expansion Tanks:

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

a  A.O. Smith Corporation.
b. AMTROL, Inc.
c.  StateIndustries.

2. Source Limitations: Obtain domestic-water expansion tanks from single source
from single manufacturer.

3. Description: Steel pressure-rated tank constructed with welded joints and
factory-installed, butyl-rubber diaphragm. Include air precharge to minimum
system-operating pressure at tank.

4.  Construction:

a.  Tappings. Factory-fabricated steel, welded to tank before testing and
labeling. Include ASME B1.20.1 pipe thread.

b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for
potable-water tank linings, including extending finish into and through
tank fittings and outlets.

c.  Air-Charging Valve: Factory installed.

5.  Capacity and Characteristics:
a.  Working-Pressure Rating: 150 psig.
b.  Capacity Acceptable: 6.4 gal. minimum.
c.  Air Precharge Pressure: 55 PSIG
B. |Drain Pans. Corrosion-resistant metal with raised edge. Include dimensions not less
than base of domestic-water heater, and include drain outlet not less than NPS 3/4 with
ASME B1.20.1 pipe threads.

C. Piping-Type Heat Traps. Field-fabricated piping arrangement in accordance with
ASHRAFE/IES 90.1.

D. Heat-Trap Fittings: ASHRAE/IES 90.1.

E. Pressure-Reducing Valves: ASSE 1003 for water. Set at 25-psig- maximum outlet
pressure unless otherwise indicated.
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F. Combination Temperature-and-Pressure Relief Valves. ASME rated and stamped.
Include relieving capacity at least as great as heat input, and include pressure setting
less than working-pressure rating of domestic-water heater. Select relief valves with
sensing element that extends into storage tank.

G. Pressure Relief Valves. ASME rated and stamped. Include pressure setting less than
working-pressure rating of domestic-water heater.

H. Vacuum Relief Valves: ANSI 221.22/CSA 4.4.

l. Shock Absorbers: ASSE 1010 or PDI-WH 201, Size A water hammer arrester.

24 SOURCE QUALITY CONTROL

A. Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code
construction, in accordance with ASME Boiler and Pressure Vessel Code.

B. Hydrostatically test commercial domestic-water heaters to minimum of one and
one-half times pressure rating before shipment.

C. Electric, domestic-water heaters will be considered defective if they do not pass tests
and inspections.

D. Prepare test and inspection reports.

PART 3 - EXECUTION

31 DOMESTIC-WATER HEATER INSTALLATION

A. Commercial, Electric, Domestic-Water Heater Mounting: Install commercial, electric,
domestic-water heaters on concrete base. Comply with requirements for concrete bases
specified in Section 03 30 00 "Cast-in-Place Concrete."

1. Exception: Omit concrete bases for commercial, electric, domestic-water heaters
if instalation on stand, bracket, suspended platform, or directly on floor is
indicated.

2. Maintain manufacturer's recommended clearances.

3. Arrange units so controls and devices that require servicing are accessible.

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around the full perimeter of
concrete base.

5.  For supported egquipment, install epoxy-coated anchor bolts that extend through
concrete base and anchor into structural concrete floor.

6. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

7. Instal anchor bolts to elevations required for proper attachment to supported
equipment.
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8. Anchor domestic-water heaters to substrate.

B. Install electric, domestic-water heaters level and plumb, in accordance with layout
drawings, original design, and referenced standards. Maintain manufacturer's
recommended clearances. Arrange units so controls and devices needing service are
accessible.

1. Instal shutoff valves on domestic-water-supply piping to domestic-water heaters
and on domestic-hot-water outlet piping. Comply with requirements for shutoff
valves specified in Section 22 05 23.12 "Ball Valves for Plumbing Piping."

C. Install combination temperature-and-pressure relief valves in top portion of storage
tanks. Use relief valves with sensing elements that extend into tanks. Extend
domestic-water heater relief-valve outlet, with drain piping same as domestic-water
piping in continuous downward pitch, and discharge by positive air gap onto closest
floor drain.

D. Install combination temperature-and-pressure relief valves in water piping for electric,
domestic-water heaters without storage. Extend domestic-water heater relief-valve
outlet, with drain piping same as domestic-water piping in continuous downward pitch,
and discharge by positive air gap onto closest floor drain.

E. Install water-heater drain piping as indirect waste to spill by positive air gap into open
drains or over floor drains. Install hose-end drain valves at low points in water piping
for electric, domestic-water heaters that do not have tank drains. Comply with
requirements for hose-end drain valves specified in Section 22 11 19 "Domestic Water

Piping Specialties.”

F. Install thermometers on outlet piping of electric, domestic-water heaters. Comply with
requirements for thermometers specified in Section 22 05 19 "Meters and Gages for
Plumbing Piping."

G. Install thermometers on inlet and outlet piping of domestic-water heaters. Comply with
requirements for thermometers specified in Section 22 05 19 "Meters and Gages for
Plumbing Piping."

H. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water
heater storage tanks without integral or fitting-type heat traps.

l. Fill electric, domestic-water heaters with water.
J Charge domestic-water expansion tanks with air to required system pressure.
K. Install dielectric fittings in al locations where piping of dissimilar metals is to be

joined. The wetted surface of the dielectric fitting contacted by potable water shall
contain less than 0.25 percent of lead by weight.
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32

3.3

34

35

PIPING CONNECTIONS

Comply with requirements for piping specified in Section 22 11 16 "Domestic Water
Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to electric, domestic-water heaters, allow space for

service and maintenance of water heaters. Arrange piping for easy removal of
domestic-water heaters.

IDENTIFICATION

Identify system components. Comply with requirements for identification specified in

Section 22 05 53 "ldentification for Plumbing Piping and Equipment.”

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test

and inspect components, assemblies, and equipment instalations, including

connections.

Perform tests and inspections.

Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to
confirm proper operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning

controls and equipment.

Electric, domestic-water heaters will be considered defective if they do not pass tests
and inspections.

Prepare test and inspection reports.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain commercial and
tankless, electric, domestic-water heaters. Training shall be a minimum of one hour(s).

END OF SECTION 22 33 00

ELECTRIC, DOMESTIC-WATER HEATERS
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SECTION 2242 13.13- COMMERCIAL WATER CLOSETS

PART 1- GENERAL

11 SUMMARY

A. Section Includes;

1. Wall-mounted water closets.
2. Flushometer valves.
3. Toilet seats.
4, Supports.
1.2 DEFINITIONS

A. Standard-Efficiency Flush Volume: 1.6 gal. per flush.
B. High-Efficiency Flush Volume: 1.28 gal. or less per flush.
C. WaterSense Fixture: Water closet and/or flushometer valveltank certified by the EPA
to meet the Water Sense performance criteria.
13 ACTION SUBMITTALS

A. Product Data:

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for water closets.
2. Include rated capacities, operating characteristics, electrical characteristics, and

furnished specialties and accessories.
B. Sustainable Design Submittals:
1.  Plumbing Fixtures: Provide the following:
a Manufacturer cut sheet indicating water consumption.
b.  WaterSense certification for flushometer valve.
14 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For flushometer valves and electronic sensors to
include in operation and maintenance manuals.
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15 MAINTENANCE MATERIAL SUBMITTALS

A. Extra Stock Materials: Furnish extra materials to FAA that match products installed
and that are packaged with protective covering for storage and identified with labels
describing contents.

1.  Flushometer-Vave Repair Kits: Equal to 10 percent of amount of each type
installed, but no fewer than one of each type.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Standards:

Comply with ASME A112.19.2/CSA B45.1 for water closets.

Comply with ASME A112.19.5/CSA B45.15 for flush valves and spuds for water
closets and tanks.

Comply with ASSE 1037/ASME A112.1037/CSA B125.37 for flush valves.
Comply with IAMPO/ANSI Z124.5 for water-closet (toilet) seats.

Comply with ASME A112.6.1M for water-closet supports.

Comply with ICC A117.1 for ADA-compliant water closets.

Comply with ASTM A1045 for flexible PVC gaskets used in connection of
vitreous chinawater closets to sanitary drainage systems.

Comply with ASME A112.4.3 for plastic fittings used in connection of vitreous
chinawater closetsto sanitary drainage systems.

Nougokcw DN
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2.2 WALL-MOUNTED WATER CLOSETS
A. Water Closets - Wall Mounted, Top Spud: .

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

a American Standard.
b. Kohler Co.
c.  Sloan Vave Company.

2. Source Limitations: Obtain water closets from single source from single
manufacturer.
3. Bowl:

Material: Vitreous china.
Type: Siphon jet.

Style: Flushometer valve.
Rim Contour: Elongated.

oo oo
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e.  Water Consumption: 1.28 gal. per flush.
f. Spud Size and Location: NPS 1-1/2; top.
g.  Color: White.

2.3 FLUSHOMETER VALVES
A. Flushometer Valves - Diaphragm, Solenoid Actuated: .

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

a Delany Products.
b.  1-Con Systems, Inc.
c.  Soan Vave Company.
d. Zurn Industries, LLC.

2.  Style: Exposed.

3. Exposed Flushometer-Valve Finish: Chrome-plated.

4.  Trip Mechanism: Battery-powered electronic sensor; listed and labeled as
defined in NFPA 70, by qualified testing agency, and marked for intended
location and application.

5. Consumption: 1.28 gal. per flush. WaterSense label ed.
6.  Minimum Inlet: NPS 1.
2.4 TOILET SEATS

A. Toilet Seats: .

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

American Standard.

Bemis Manufacturing Company.

Church Seats, Bemis Manufacturing Company.
Jones Stephens Corp.

Kohler Co.

TOTO USA, INC.

Zurn Industries, LLC.

Q@roooow
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Source Limitations; Obtain toilet seat from single source from single
manufacturer.

Material: Plastic.

Type: Commercia (Heavy duty).

Shape: Elongated rim, open front.

Hinge: .

Hinge Material: Noncorroding metal.

Seat Cover: Not required.

Color: White.

©ooNO O AW
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10. Surface Treatment: .

25 SUPPORTS
A. Water-Closet Carrier:

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

a  Jay R. Smith Mfg Co; adivision of Morris Group International.
b. MIFAB, Inc.

c WATTS.

d Zurn Industries, LLC.

2. Source Limitations: Obtain water-closet carrier from single source from single
manufacturer.

3. Description: Waste-fitting assembly, as required to match drainage piping

material and arrangement with faceplates, couplings gaskets, and feet; bolts and
hardware matching fixture.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine roughing-in for water-supply piping and sanitary drainage and vent piping
systems to verify actual locations of piping connections before water-closet installation.

B. Examine walls and floors for suitable conditions where water closets will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

32 INSTALLATION, GENERAL

A. Woater-Closet I nstallation:

1. Instal level and plumb.

2. Install floor-mounted water closets on bowl-to-drain  connecting fitting
attachments to piping or building substrate.

3. Install accessible, wall-mounted water closets at mounting height in accordance

with ICC A117.1.
B. Support Installation:

1. Usecarrier supports with waste-fitting assembly and seal.

2. Instal wall-mounted, back-outlet water-closet supports with waste-fitting
assembly and waste-fitting seals; and affix to building substrate.

3. Measure support height installation from finished floor, not structural floor.

COMMERCIAL WATER CLOSETS 224213.13-4
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C. Flushometer-Valve Installation:

1. Instal flushometer-valve, water-supply fitting on each supply to each water
closet.

2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.

3. Ingtall actuatorsin locations easily reachable for people with disabilities.

4. Ingtal new batteries in battery-powered, electronic-sensor mechanisms.

D. Install toilet seats on water closets.
E. Wall Flange and Escutcheon Installation:

1. Instal wall flanges or escutcheons at piping wall penetrations in exposed,
finished locations and within cabinets and millwork.

2. Install deep-pattern escutcheonsif required to conceal protruding fittings.

3. Comply with escutcheon requirements specified in Section 22 05 18
"Escutcheons for Plumbing Piping.”

F. Joint Sealing:
1. Sed joints between water closets and walls and floors using sanitary-type,
one-part, mildew-resistant silicone seal ant.
2. Match sealant color to water-closet color.
3. Comply with sealant requirements specified in Section 07 92 00 "Joint Sealants.”
3.3 PIPING CONNECTIONS

A. Connect water closets with water supplies and soil, waste, and vent piping. Use size
fittings required to match water closets.

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."

C. Comply with soil and waste piping requirements specified in Section 22 13 16
"Sanitary Waste and Vent Piping."

D. Where instaling piping adjacent to water closets, alow space for service and
maintenance.
34 ELECTRICAL CONNECTIONS

A. Connect wiring in accordance with Section 26 05 19 "Low-Voltage Electrical Power
Conductors and Cables."

B. Ground equipment in accordance with Section 26 05 26 "Grounding and Bonding for
Electrical Systems.”

C. Install electrical devices furnished by manufacturer, but not factory mounted in
accordance with NFPA 70 and NECA 1.
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35

3.6

Install nameplate for each electrical connection, indicating electrical equipment
designation and circuit number feeding connection.

1. Nameplate to be laminated acrylic or melamine plastic signs with a black
background and engraved white letters at least 1/2 inch high.

CONTROL CONNECTIONS

Install control and electrical power wiring to field-mounted control devices.

Connect control wiring in accordance with Section 26 05 23 "Control-Voltage

Electrical Power Cables."

ADJUSTING

Operate and adjust water closets and controls. Replace damaged and malfunctioning
water closets, fittings, and controls.

Adjust water pressure at flushometer valves to produce proper flow.

Install new batteries in battery-powered, electronic-sensor mechanisms.

CLEANING AND PROTECTION

Clean water closets and fittings with manufacturers recommended cleaning methods
and materials.

Install protective covering for installed water closets and fittings.

Do not allow use of water closets for temporary facilities unless approved in writing by
COR.

END OF SECTION 22 42 13.13
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SECTION 2242 13.16 - COMMERCIAL URINALS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:
1.  Wall-hung urinals.
2. Urinal flushometer valves.
3. Supports.
13 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for urinals.
2. Include rated capacities, operating characteristics, electrical characteristics, and

furnished specialties and accessories.
B. Sustainable Design Submittals:
1.  Plumbing Fixtures: Provide the following:
a Manufacturer cut sheet indicating water consumption.
b.  WaterSense certification for commercial urinals.
14 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For flushometer valvesand electronic sensors to
include in operation and maintenance manuals.
15 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that are packaged with protective covering for storage and
identified with labels describing contents.

1.  Flushometer-Vave Repair Kits: Equal to 10 percent of amount of each type
installed, but no fewer than one of each type.
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PART 2 - PRODUCTS

21

22

WALL-HUNG URINALS

Urinals - Wall Hung, Back Outlet, Washout: .

1

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

a  American Standard.

b. Kohler Co.

c. TOTOUSA, INC.

d.  ZurnlIndustries, LLC.

Fixture:

a  Standards: ASME A112.19.2/CSA B45.1 and
ASME A112.19.5/CSA B45.15.

b. Materid: Vitreous china.

c.  Type Washout with extended shields.

d.  Water Consumption: 0.125 gpf; WaterSense labeled.

e.  Spud Size and Location: NPS 3/4, top.

f. Outlet Size and Location: NPS 2, back.

g. Color: White.

Flushometer Valve: .
Waste Fitting:

a Standard: ASME A112.18.2/CSA B125.2 for coupling.
b. Size NPS2.

Support: Typel urina carrier with fixture support plates and coupling with seal
and fixture bolts and hardware matching fixture.

URINAL FLUSHOMETER VALVES

Solenoid-Actuator, Diaphragm Flushometer Valves: .

1

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

Delany Products.
Sloan Valve Company.
Stern Engineering Ltd.
Zurn Industries, LLC.

apow
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Standard: ASSE 1037/ASME 112.1037/CSA B125.37.

Minimum Pressure Rating: 125 psig.

Material: Brass body with corrosion-resistant components.

Exposed Flushometer-Valve Finish: Chrome plated.

Trip Mechanism: Battery-powered electronic sensor complying with UL 1951;
listed and labeled as defined in NFPA 70, by a qualified testing agency; and
marked for intended location and application.

Consumption: 0.125 gal. per flush.

Minimum Inlet: NPS 3/4.

ok whN
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2.3 SUPPORTS
A. Typel Urina Carrier:

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

Jay R. Smith Mfg Co; adivision of Morris Group International.
Josam Company.

WATTS.

Zurn Industries, LLC.

oo oo

2.  Standard: ASME A112.6.1M.
PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to
verify actual locations of piping connections before urinal installation.

B. Examine walls and floors for suitable conditions where urinals will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

32 INSTALLATION
A. Urina Installation:

1 Install urinalslevel and plumb according to rough-in drawings.

2. Ingtal wall-hung, back-outlet urinals onto waste fitting seals and attached to
supports.

3. Install accessible, wall-mounted urinds a mounting height for the
handicapped/elderly, according to ICC A117.1.

B. Support Installation:

COMMERCIAL URINALS 224213.16-3
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1 Install supports, affixed to building substrate, for wall-hung urinals.
C. Flushometer-Valve Installation:
1 Install flushometer-valve water-supply fitting on each supply to each urinal.
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
3. Install fresh batteries in battery-powered, electronic-sensor mechanisms.
D. Wall Flange and Escutcheon Installation:
1. Instal wall flanges or escutcheons at piping wall penetrations in exposed,
finished locations.
2. Instal deep-pattern escutcheons if required to conceal protruding fittings.
3. Comply with escutcheon requirements specified in Section22 05 18
"Escutcheons for Plumbing Piping.”
E. Joint Sealing:
1.  Sed joints between urinas and walls and floors using sanitary-type, one-part,
mildew-resistant silicone sealant.
2. Match sealant color to urinal color.
3. Comply with sealant requirements specified in Section 07 92 00 "Joint Sealants."
3.3 PIPING CONNECTIONS

A. Connect urinals with water supplies and soil, waste, and vent piping. Use size fittings
required to match urinals.

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."

C. Comply with soil and waste piping requirements specified in Section22 13 16
"Sanitary Waste and Vent Piping."

D. Where installing piping adjacent to urinals, alow space for service and maintenance.

34 ADJUSTING

A. Operate and adjust urinals and controls. Replace damaged and malfunctioning urinals,
fittings, and controls.

B. Adjust water pressure at flushometer valves to produce proper flow.

C. Install fresh batteriesin battery-powered, €l ectronic-sensor mechanismes.
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35 CLEANING AND PROTECTION
A. Clean urinals and fittings with manufacturers recommended cleaning methods and
materials.
B. Install protective covering for installed urinals and fittings.

C. Do not allow use of urinals for temporary facilities unless approved in writing by COR.

END OF SECTION 22 42 13.16
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SECTION 2242 16.13- COMMERCIAL LAVATORIES

PART 1- GENERAL

1.1 SUMMARY
A. Section Includes;

Vitreous-china, counter-mounted lavatories.
Lavatory systems.

Automatically operated lavatory faucets.
Supply fittings.

Waste fittings.

Lavatory supports.

Sk~ E

12 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for lavatories.
2. Include rated capacities, operating characteristics, electrical characteristics, and

furnished specialties and accessories.
B. Sustainable Design Submittals:

1. Product Data: For water consumption.

13 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For lavatories and faucets to include in operation and
mai ntenance manuals.

1 In addition to items specified in Section 01 78 23 "Operation and Maintenance
Data," include the following:

a  Servicing and adjustments of automatic faucets.

14 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and
sizeinstalled.

COMMERCIAL LAVATORIES 224216.13-1
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2.

Faucet Cartridges and O-Rings. Equal to 5 percent of amount of each type and
sizeinstalled.

PART 2 - PRODUCTS

21

A.

22

VITREOUS-CHINA, COUNTER-MOUNTED LAVATORIES

Lavatory - Self-Rimming, Vitreous China, Counter Mounted :

1

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

a  American Standard.

b.  Crane Plumbing, L.L.C.

C. Kohler Co.

d. Soan Vave Company.

e. TOTOUSA, INC.

f. Zurn Industries, LLC.

Fixture:

a  Standard: ASME A112.19.2/CSA B45.1.

b. Type Sdf-rimming for above-counter mounting.

C. Nominal Size:
1) Oval, 19 by 17 inches Insert dimensions.
2) Round, 19 inches.

d. Faucet-Hole Punching: Three holes, 4-inch centers.

e Faucet-Hole Location: Top.

—h

Color: White.

AUTOMATICALLY OPERATED LAVATORY FAUCETS

Lavatory faucets intended to convey or dispense water for human consumption are to
comply with the U.S. Safe Drinking Water Act (SDWA), regquirements of the Authority
Having Jurisdiction (AHJ), and with NSF 61/NSF 372, or be certified in compliance
with NSF 61/NSF 372 by an American Nationa Standards Institute (ANSI) accredited
third-party certification body, that the weighted average lead content at wetted surfaces
islessthan or equal to 0.25 percent.

Lavatory Faucets - Automatic Type: Battery Powered Electronic Sensor Operated,

Mixing, :

1

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

COMMERCIAL LAVATORIES
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American Standard.

Chicago Faucets; Geberit Company.
Kohler Co.

Moen Incorporated.

Sloan Valve Company.

TOTO USA, INC.

Zurn Industries, LLC.

@ropooow

N

Body Material: Commercial, solid-brass, or die-cast housing with brazed copper
and brass waterway.

Finish: Polished chrome plate.

Maximum Flow Rate: 0.5 gpm aerator.

Spout Outlet: Aerator.

Drain: Not part of faucet.

o ukow

23 SUPPLY FITTINGS

A. NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will
be in contact with potable water.

B. Standard: ASME A112.18.1/CSA B125.1.

C. Supply Stops. Chrome-plated-brass, one-quarter-turn, ball-type or compression valve
with inlet connection matching supply piping.

D. Operation: Wheel handle.
E. Risers:

1. NPSV2

24 WASTE FITTINGS

A. Standard: ASME A112.18.2/CSA B125.2.

B. Drain: Grid type with NPS 1-1/4 offset and straight tailpiece.
C. Trap:

1. Size NPS 1-1/4.
2. Material:

a.  Chrome-plated, two-piece, cast-brass trap and swivel elbow with
0.032-inch- thick brass tube to wall; and chrome-plated, brass or steel wall
flange.

COMMERCIAL LAVATORIES 224216.13-3
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PART 3 - EXECUTION

31 EXAMINATION

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to
verify actual locations of piping connections before lavatory installation.

B. Examine counters and walls for suitable conditions where lavatories will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION
A. Install lavatories level and plumb in accordance with roughing-in drawings.
B. Install supports, affixed to building substrate, for wall-mounted lavatories.

C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for
people with disabilities or the elderly, in accordance with ICC A117.1.

D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations. Use deep-pattern escutcheons if required to conceal protruding fittings.
Comply with escutcheon requirements specified in Section 22 05 18 "Escutcheons for
Plumbing Piping."

E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part,
mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with
seal ant requirements specified in Section 07 92 00 " Joint Sealants."

F. Install protective shielding pipe covers and enclosures on exposed supplies and waste
piping of accessible lavatories. Comply with requirements in Section22 07 19
"Plumbing Piping Insulation."

3.3 PIPING CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and
vent piping. Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."

C. Comply with soil and waste piping requirements specified in Section22 13 16
"Sanitary Waste and Vent Piping."

COMMERCIAL LAVATORIES 224216.13-4
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34 ELECTRICAL CONNECTIONS

A. Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power
Conductors and Cables."

B. Ground equipment according to Section 26 05 26 "Grounding and Bonding for
Electrical Systems."

C. Install electrical devices furnished by manufacturer, but not factory mounted in
accordance with 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 specified in
Section 26 05 53 "ldentification for Electrical Systems."
2. Nameplate shall be laminated acrylic or melamine plastic signs with a black
background and engraved white letters at least 1/2 inch high.
35 ADJUSTING

A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning
lavatories, fittings, and controls.

B. Install new batteries in battery-powered, electronic-sensor mechanisms.

3.6 CLEANING AND PROTECTION
A. After completing installation of lavatories, inspect and repair damaged finishes.

B. Clean lavatories, faucets, and other fittings with manufacturers recommended cleaning
methods and materials.

C. Provide protective covering for installed lavatories and fittings.
D. Do not alow use of lavatories for temporary facilities unless approved in writing by

COR.

END OF SECTION 22 42 16.13
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SECTION 2242 16.16 - COMMERCIAL SINKS

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes;

Service sinks.

Kitchen/utility sinks.

Manually operated sink faucets.
Supply fittings.

Waste fittings.

Grout.

SN E

13 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for sinks.
2. Include rated capacities, operating characteristicsand furnished specialties and
accessories.

B. Sustainable Design Submittals:

1 Product Data: For water consumption.

14 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1 Faucet Washers and O-Rings. Equal to 10 percent of amount of each type and
sizeinstalled.

2. Faucet Cartridges and O-Rings. Equal to 5 percent of amount of each type and
Sizeinstalled.

COMMERCIAL SINKS 224216.16-1
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PART 2 - PRODUCTS

2.1 SERVICE SINKS
A. Service Sinks - Terrazzo, Floor Mounted: .

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

Acorn Engineering Company; a Division of Morris Group International .
Fiat Products.

Florestone Products Co., Inc.

Stern-Williams Co., Inc.

apop

Source Limitations: Obtain sinks from single source from single manufacturer.
Fixture:

wnN

a Material: Marble chips cast in portland cement to produce a compressive
strength of not less than 3000 psi, seven days after casting.

Shape: Five sided.

Nomina Size: 24 by 24 inches.

Height: 12 inches with dropped front.

Rim Guard: On front top surfaces.

Drain: Grid with NPS 3 outlet.

~papoT

4.  Mounting: On floor and flush to wall.

2.2 KITCHEN/UTILITY SINKS
A. Kitchen/Utility Sinks - Stainless Steel, Counter Mounted: SK-1.

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

a Elkay Manufacturing Co.
b.  Just Manufacturing.

2. Fixture:

Standard: ASME A112.19.3/CSA B45.4.

Type: Stainless steel, self-rimming, sound-deadened unit with ledge back.
Number of Compartments: One.

Overall Dimensions: 21 inches by 31 inches.

Material: 18 gauge, Type 304 stainless steel.

Compartment:

1) Drain Location: Centered in compartment.

~P QP T
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2) Depth: Wheelchair accessible.
g. Each Compartment:

1) Drain Location: Centered in compartment.
2) Depth: Wheelchair accessible.

3. Faucet(s): .

a Number Required: One.
b.  Mounting: On ledge.

4, Receptor(s):
a Number Required: One
5. Supply Fittings:
a Standard: ASME A112.18.1/CSA B125.1.
b.  Supplies: Chrome-plated brass compression stop with inlet connection

matching water-supply piping type and size.

1) Risers: NPS1/2 (DN 15), ASME A112.18.6/CSA B125.6, braided
or corrugated stainless sted flexible hose.

6. Waste Fittings:

a Standard: ASME A112.18.2/CSA B125.2.

b. Trap(s):
1) Size: NPS 1-1/2.
2) Material:

Retain one of first two subparagraphs below. First subparagraph isfor NPS 1-1/2 or NPS 2
(DN 40 or DN 50) traps.

a)  Chrome-plated, two-piece, cast-brass trap and swivel elbow
with 17-gauge brass tube to wall; and chrome-plated brass or
steel wall flange.

If retaining " Continuous Waste" Subparagraph below, indicate arrangement on Drawings.
7. Mounting: On counter with sealant.
B. Kitchen/Utility Sinks - Stainless Steel, Counter Mounted: SK-2.
1.  Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,

but are not limited to, the following:

a Elkay Manufacturing Co.
b.  Just Manufacturing.

COMMERCIAL SINKS 224216.16- 3
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2. Source Limitations: Obtain sinks from single source from single manufacturer.
3. Fixture:

Standard: ASME A112.19.3/CSA B45.4.

Type: Stainless steel, self-rimming, sound-deadened unit with ledge back.
Number of Compartments. One.

Overall Dimensions: 21 inches by 22 inches.

Material: 18 gauge, Type 304 stainless steel.

Compartment:

~Pap oo

1) Drain Location: Centered in compartment.
2) Depth: Wheelchair accessible.

4.  Faucet(s): .

a Number Required: One.
b.  Mounting: On ledge.

5. Supply Fittings:

a.  Standard: ASME A112.18.1/CSA B125.1.
b.  Supplies: Chrome-plated brass compression stop with inlet connection
matching water-supply piping type and size.

1) Risers. NPS 1/2, ASME A112.18.6/CSA B125.6, braided or
corrugated stainless stedl flexible hose.

6. WasteFittings:

a  Standard: ASME A112.18.2/CSA B125.2.

b. Trap(s):
1) Size: NPS 1-1/2.
2) Material:

a  Chrome-plated, two-piece, cast-brass trap and swivel elbow
with 17-gauge brass tube to wall; and chrome-plated brass or
steel wall flange.

7. Mounting: On counter with sealant.

23 MANUALLY OPERATED SINK FAUCETS

A. Sink faucets intended to convey or dispense water for human consumption are to
comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the
Authority Having Jurisdiction (AHJ), and with NSF 61 and NSF 372, or be certified in
compliance with NSF 61 and NSF 372 by an ANSI-accredited third-party certification
body, in that the weighted average lead content at wetted surfaces is less than or equal
to 0.25 percent.
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B. Commercia Sink Faucets - Manual Type: Single-control mixing, .

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

American Standard.
Elkay Manufacturing Co.
Just Manufacturing.
Kohler Co.

Zurn Industries, LLC.

Caep o

2. Source Limitations: Obtain sink faucets from single source from single
manufacturer.

3.  Standard: ASME A112.18.1/CSA B125.1.

4.  Generd: Include hot- and cold-water indicators; coordinate faucet inlets with

supplies and fixture hole punchings; coordinate outlet with spout and sink

receptor.

Body Type: Centerset.

Body Material: Commercial, solid brass, or die-cast housing with brazed copper

and brass waterway.

Finish: Chrome plated.

Maximum Flow Rate: 1.5 gpm.

. Mounting Type: Deck, concealed.

0. VaveHandle(s): Lever.

1. Spout Type: Swivel gooseneck.

o o

=2 © 0~

C. Commercial Service Sink Faucets - Manual Type: .

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

Acorn Engineering Company; aDivision of Morris Group International .
Chicago Faucets; Geberit Company.

Fiat Products.

Kohler Co.

T& S Brass and Bronze Works, Inc.

Zurn Industries, LLC.

Elkay

Q@ropooow

2. Source Limitations: Obtain sink faucets from single source from single
manufacturer.

3. Description: Wall/back mounted, brass body, with integral service stops, checks,
spout with bucket/pail hook, 3/4-inch hose thread end, integral vacuum breaker,
inlets 8 inches o.c., and two-handle mixing.

4. Faucet:

a Standards:

COMMERCIAL SINKS 224216.16-5
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24

25

2.6

1)  ASME A112.18.1/CSA B125.1.
2)  NSF 61and NSF 372.

3) ICC A117.L

4)  ASSE 1001 (VB).

Finish: Polished chrome plated.
Handles: 4-inch wrist blade.
Cartridges: Ceramic.

Brace: Adjustable top brace.

®ap o

SUPPLY FITTINGS

NSF Standard: Comply with NSF 61 and NSF 372 for supply-fitting materials that will
be in contact with potable water.

Standard: ASME A112.18.1/CSA B125.1.

Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching
water-supply piping size. Include chrome-plated brass or stainless steel wall flange.

Supply Stops. Chrome-plated brass, one-quarter-turn, ball-type or compression valve
with inlet connection matching supply piping.

Risers:

1. NPSV2

WASTE FITTINGS

Standard: ASME A112.18.2/CSA B125.2.

Drain: Grid type with NPS 1-1/2 offset and straight tailpiece.
Trap:

1. Size: NPS 1-1/2.
2. Material:

a Chrome-plated, two-piece, cast-brass trap and swivel elbow with 17-gauge
brass tube to wall; and chrome-plated brass or steel wall flange.
GROUT

Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Characteristics: Nonshrink; recommended for interior and exterior applications.

COMMERCIAL SINKS
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C. Design Mix: 5000 psi, 28-day compressive strength.

D. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for water-supply piping and sanitary drainage and vent piping
systems to verify actual locations of piping connections before sink installation.

B. Examine walls, floors, and counters for suitable conditions where sinks will be
installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION
A. Install sinkslevel and plumb in accordance with rough-in drawings.
B. Install supports, affixed to building substrate, for wall-hung sinks.
C. Set floor-mounted sinks in leveling bed of cement grout.
D. Install water-supply piping with stop on each supply to each sink faucet.

1 Exception: Use ball valves if supply stops are not specified with sink. Comply
with valve requirements specified in Section 22 05 23.12 "Ball Valves for

Plumbing Piping".
2. Ingtal stopsin locations where they can be easily reached for operation.
E. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished

locations. Use deep-pattern escutcheons if required to conceal protruding fittings.
Comply with escutcheon requirements specified in Section 22 05 18 "Escutcheons for
Plumbing Piping."

F. Install protective shielding pipe covers and enclosures on exposed supplies and waste
piping of accessible sinks. Comply with requirements in Section 22 07 19 "Plumbing
Piping Insulation."
3.3 PIPING CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and
vent piping. Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."

COMMERCIAL SINKS 224216.16-7
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34 ADJUSTING
A. Operate and adjust sinks and controls. Replace damaged and malfunctioning sinks,
fittings, and controls.
35 CLEANING AND PROTECTION
A. After completing installation of sinks, inspect and repair damaged finishes.

B. Clean sinks, faucets, and other fittings with manufacturers recommended cleaning
methods and materials.

C. Provide protective covering for installed sinks and fittings.

D. Do not allow use of sinks for temporary facilities unless approved in writing by COR.

END OF SECTION 22 42 16.16
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SECTION 22 47 16 - PRESSURE WATER COOLERS

PART 1- GENERAL

11

A.

12

A.

13

A.

RELATED DOCUMENTS

Drawings and genera provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 Pressure water coolers.

2. Supports.

ACTION SUBMITTALS

Product Data: For each type of pressure water cooler and bottle filling station.

1. Include construction details, material descriptions, dimensions of individua
components and profiles, and finishes.

2. Include rated capacities, operating characteristics, electrical characteristics, and
furnished specialties and accessories.

PART 2 - PRODUCTS

21

A.

PERFORMANCE REQUIREMENTS
Standards:

1. Pressure water coolers and bottle filling stations intended to convey or dispense
water for human consumption are to comply with the U.S. Safe Drinking Water
Act (SDWA), requirements of the Authority Having Jurisdiction (AHJ), and with
NSF 61 or NSF 372, or be certified in compliance with NSF 61 or NSF 372 by an
ANSI-accredited third-party certification body, that the weighted average lead
content at wetted surfaces isless than or equal to 0.25 percent.

2.  Comply with ASHRAE 34 for water coolers. Provide HFC 134a
(tetrafluoroethane) refrigerant unless otherwise indicated.

3. Comply with UL 399.

4.  Comply with ASME A112.19.3/CSA B45.4.

5. Electrical Components, Devices, and Accessories. Listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

PRESSURE WATER COOLERS 224716-1
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6.

7.

Comply with NSF 42 and NSF 53 for water filters for water coolers and bottle
filling stations.
Comply with ICC A117.1 for accessible water coolers and bottle filling stations.

22 PRESSURE WATER COOLERS

A. Pressure Water Coolers - Surface Wall-Mounted, Stainless Sted!: .

1

N

o0k ow

=2 © 0~
Rpeo®:

12.
13.

14.

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

Elkay.

Halsey Taylor.

Murdock Manufacturing; A Division of Morris Group International .
Oasis International.

oo oo

Source Limitations: Obtain surface wall-mounted, stainless steel, pressure water
coolers from single source from single manufacturer.

Type: Vandal resistant and freeze resistant.

Bubbler: One, with adjustable stream regulator, located on each cabinet deck.
Control: Push bar.

Bottle Filler: Sensor activation, with 20-second automatic shutoff timer: Fill rate
0.5to 1.5 gpm.

Drain: Grid with NPS 1-1/4 tailpiece.

Supply: NPS 3/8 with shutoff valve.

Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap.

Filter: One or more water filters with capacity sized for unit peak flow rate.
Cooling System: Electric, with hermetically sealed compressor, cooling coil,
air-cooled condensing  unit, corrosion-resistant  tubing, refrigerant,
corrosion-resistant-metal storage tank, and adjustable thermostat.

Support: Water-cooler carrier.

Water-Cooler Mounting Height: High/low - standard/accessible in accordance
with ICC A117.1.

Capacities and Characteristics:

Cooled Water: 8 gph.

Ambient-Air Temperature: 90 deg F.
Inlet-Water Temperature: 80 deg F.
Cooled-Water Temperature: 50 deg F.
Electrical Characteristics:

CapoTe

1) Motor Horsepower: 1/5.
2) Volts: 120V ac.

3) Phase: Single.

4) Hertz: 60 Hz.

5) Full-Load Amperes.6 A.

PRESSURE WATER COOLERS 224716-2
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23 SUPPORTS
A. Water-Cooler Carrier:

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

a.  Jay R. Smith Mfg Co; adivision of Morris Group International.
b.  Josam Company.

C. MIFAB, Inc.

d. WadeDrains.

e

Zurn Industries, LLC.

2. Standard: ASME A112.6.1M.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine roughing-in for water-supply and sanitary drainage and vent piping systemsto
verify actual locations of piping connections before fixture installation.

B. Examine walls and floors for suitable conditions where fixtures will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install fixtures level and plumb according to roughing-in drawings. For fixtures
indicated for children, install at height required by authorities having jurisdiction.

B. Set freestanding, pressure water coolers on floor.

C. Instal off-the-floor carrier supports, affixed to building substrate, for wall-mounted
fixtures.

D. Install mounting frames, affixed to building construction, and attach recessed, pressure
water coolers, and bottle filling stations to mounting frames.

E. Install water-supply piping with shutoff valve on supply to each fixture to be connected
to domestic-water distribution piping. Use ball valve. Install valves in locations where
they can be easily reached for operation. Valves are specified in Section 22 05 23.12
"Ball Vavesfor Plumbing Piping"

F. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary
drainage system.

PRESSURE WATER COOLERS 224716-3
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3.5

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations. Use deep-pattern escutcheons where required to conceal protruding fittings.
Comply with escutcheon requirements specified in Section 22 05 18 "Escutcheons for
Plumbing Piping."

Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant,
silicone sealant. Match sealant color to fixture color. Comply with sealant requirements
specified in Section 07 92 00 "Joint Sealants."

PIPING CONNECTIONS

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and
vent piping. Use size fittings required to match fixtures.

Comply with water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."

Install ball shutoff valve on water supply to each fixture. Comply with valve
requirements specified in Section 22 05 23.12 "Ball Vavesfor Plumbing Piping"

Comply with soil and waste piping requirements specified in Section 22 13 16
"Sanitary Waste and Vent Piping."
ELECTRICAL CONNECTIONS

Ground equipment according to Section 26 05 26 "Grounding and Bonding for
Electrical Systems."

Install electrical devices furnished by manufacturer, but not factory mounted, according
to NFPA 70 and NECA 1.

Install nameplate for each electrical connection, indicating electrical equipment
designation and circuit number feeding connection.

1.  Nameplates to be laminated acrylic or melamine plastic signs, as specified in
Section 26 05 53 "Identification for Electrical Systems.”

2. Nameplates to be laminated acrylic or melamine plastic signs with a black
background and engraved white letters at least 1/2 inch high.

ADJUSTING

Adjust fixture flow regulators for proper flow and stream height.

Adjust pressure water-cooler temperature settings.

PRESSURE WATER COOLERS
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3.6 CLEANING

A. After ingtalling fixture, inspect unit. Remove paint splatters and other spots, dirt, and
debris. Repair damaged finish to match original finish.

B. Clean fixtures, on completion of installation, according to manufacturer's written
instructions.

C. Provide protective covering for installed fixtures.
D. Do not alow use of fixtures for temporary facilities unless approved in writing by the

COR.

END OF SECTION 22 47 16
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SECTION 2305 13- COMMON MOTOR REQUIREMENTSFOR HVAC EQUIPMENT

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A. Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on
dternating-current power systems up to 600V and installed at equipment
manufacturer's factory or shipped separately by equipment manufacturer for field
installation.

13 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible
with the following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

Eal A

PART 2 - PRODUCTS

21 GENERAL MOTOR REQUIREMENTS

A. Comply with NEMA MG 1 unless otherwise indicated.

2.2 MOTOR CHARACTERISTICS
A. Capacity and Torque Characteristics. Sufficient to start, accelerate, and operate
connected loads at designated speeds, at installed altitude and environment, with
indicated operating sequence, and without exceeding nameplate ratings or considering
service factor.

23 POLYPHASE MOTORS

A. Description: NEMA MG 1, Design B, medium induction motor.

COMMON MOTOR REQUIREMENTS FOR HVAC 230513-1
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B. Efficiency: Premium efficient, as defined in NEMA MG 1.
C. Service Factor: 1.15.

D. Insulation: Class F.

24 ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS

A. Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and
features coordinated with and approved by controller manufacturer.

1.  Windings. Copper magnet wire with moisture-resistant insulation varnish,
designed and tested to resist transient spikes, high frequencies, and short time
rise pulses produced by pulse-width-modulated inverters.

2. Premium-Efficient Motors: Class B temperature rise; Class F insulation.

3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.

4,  Therma Protection: Comply with NEMA MG 1 requirements for thermally
protected motors.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 2305 13
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SECTION 2305 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND
EQUIPMENT

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
Thermal-hanger shield inserts.
Pipe stands.

Equipment stands.
Equipment supports.

Eal A

B. Related Requirements:
1. Section23 05 48.13 "Vibration Controls for HVAC" for vibration isolation
devices.
2. Section 23 31 13 "Metal Ducts' for duct hangers and supports.
13 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings. Show fabrication and installation details and include calculations for
the following; include Product Data for components:

1.  Equipment supports.

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed
by the qualified professional engineer responsible for their preparation.

1 Detail fabrication and assembly of trapeze hangers.
2. Include design calculations for designing trapeze hangers.

14 QUALITY ASSURANCE

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to
AWSD1.1/D1.1M, "Structural Welding Code - Stedl."

HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529-1
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B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME
Boiler and Pressure Vessal Code, Section | X.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Structural Performance: Hangers and supports for HVYAC piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions
indicated according to ASCE/SEI 7.

1 Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

2.2 PIPE STANDS
A. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from
structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent
stationary roof curb.
2.3 EQUIPMENT SUPPORTS
A. Description: Welded, shop- or field-fabricated equipment support made from structural
carbon-steel shapes.
24 OUTDOOR EQUIPMENT STANDS
A. Manufacturers. Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited
to, the following:

1.  MIRO Industries.

2. RectorSeal HVAC; aCSW Industrials Company.

3. Rooftop Support Systems, a division of Eberl Iron Works, Inc.

4.  Description: Individual foot supports with elevated adjustable channel cross bars
and clamps/fasteners/bolts for ground or roof supported outdoor equipment
components, without roof membrane penetration, in a pre-fabricated system that
can be modularly-assembled on site.

5.  Foot Materia: Rubber or polypropylene.

6. RalsMateria: Hot dip galvanized carbon stedl.

7.  Wind/Sliding Load Resistance: Up to 100 mph minimum.

HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529-2
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25 MATERIALS

A. Aluminum: ASTM B221.

B. Carbon Steel: ASTM A1011/A1011M.

C. Structural Steel: ASTM A36/A36M, carbon-stedl plates, shapes, and bars; galvanized.

D. Stainless Steel: ASTM A240/A240M.

E. Threaded Rods. Continuously threaded. Zinc-plated or galvanized steel for indoor
applications and stainless steel for outdoor applications. Mating nuts and washers of
similar materials as rods.

F. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement,

nonshrink and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

31

A.

B.

32

A.

B.

APPLICATION

Comply with requirements in Section07 84 13 "Penetration Firestopping" for
firestopping materials and instalation for penetrations through fire-rated walls,
ceilings, and assemblies.

Strength of Support Assemblies; Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified
loading limits. Minimum static design load used for strength determination shall be
weight of supported components plus 200 Ib.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Instalation: Comply with MSS SP-58. Install hangers, supports,
clamps, and attachments as required to properly support piping from the building
structure.

Pipe Stand Installation:

1.  Pipe Stand Types except Curb-Mounted Type: Assemble components and mount
on smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand
and mount on permanent, stationary roof curb. See Section 07 72 00 "Roof
Accessories' for curbs.

HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529-3
EQUIPMENT



FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods,
nuts, washers, and other accessories.

D. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

E. Install hangers and supports to alow controlled therma and seismic movement of
piping systems, to permit freedom of movement between pipe anchors, and to facilitate
action of expansion joints, expansion loops, expansion bends, and similar units.

F. Install lateral bracing with pipe hangers and supportsto prevent swaying.

G. Install building attachments within concrete slabs or attach to structural stedl. Install
additional attachments at concentrated loads, including valves, flanges, and strainers,
and at changes in direction of piping. Install concrete inserts before concrete is placed;
fasten insertsto forms and install reinforcing bars through openings at top of inserts.

H. Load Distribution: Install hangers and supports so that piping live and dead loads and
stresses from movement will not be transmitted to connected equipment.

l. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not
exceed maximum pipe deflections allowed by ASME B31.9 for building services

piping.
J. Insulated Piping:
1.  Attach clamps and spacers to piping.

a Piping Operating above Ambient Air Temperature: Clamp may project
through insulation.

b.  Piping Operating below Ambient Air Temperature: Use thermal-hanger
shield insert with clamp sized to match OD of insert.

C. Do not exceed pipe stress limits allowed by ASME B31.9 for building
Services piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor
barrier is indicated. Fill interior voids with insulation that matches adjoining
insulation.

a  Option: Thermal-hanger shield inserts may be used. Include steel
weight-distribution plate for pipe NPS 4 and larger if pipe is installed on
rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.
Shields shall span an arc of 180 degrees.

a.  Option: Therma-hanger shield inserts may be used. Include steel
weight-distribution plate for pipe NPS 4 and larger if pipe is installed on
rollers.

4.  Shield Dimensionsfor Pipe: Not less than the following:

HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529-4
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a NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.

5.  Pipes NPS 8 and Larger: Include reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.

6. Thermal-Hanger Shields: Install with insulation same thickness as piping
insulation.

3.3 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to
support equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

34 METAL FABRICATIONS
A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that
cannot be shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc
welding; appearance and quality of welds;, and methods used in correcting welding
work; and with the following:

1.  Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, Finish welds at exposed connections so no roughness shows after finishing and
so contours of welded surfaces match adjacent contours.

3.5 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to
achieve indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.6 PAINTING

A. Touchup: Comply with requirements in Section09 91 13 "Exterior Painting" for
cleaning and touchup painting of field welds, bolted connections, and abraded areas of
shop paint on miscellaneous metal.

HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529-5
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B. Galvanized Surfaces. Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A780/A780M.
3.7 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not
specified in piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment
that will not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments
arein direct contact with copper tubing.

E. Use carbon-stedl and attachments for general service applications.

F. Use and stainless steel attachments for hostile environment applications.

G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
H. Use padded hangers for piping that is subject to scratching.

Use thermal-hanger shield inserts for insulated piping and tubing.

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as
specified in piping system Sections, install the following types:

1.  Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated
or insulated, stationary pipes NPS 1/2 to NPS 30.

2. Sted Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2
to NPS 24 if little or no insulation is required.

3. PipeHangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to alow
off-center closure for hanger installation before pipe erection.

4.  Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,

stationary pipes NPS 1/2 to NPS 8.

5. Adjustable Band Hangers (MSS Type9): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

6. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

K. Vertical-Piping Clamps. Unless otherwise indicated and except as specified in piping
system Sections, install the following types.

1. Extension Pipe or Riser Clamps (MSS Type8): For support of pipe risers
NPS 3/4 to NPS 24.

HANGERS AND SUPPORTS FOR HVAC PIPING AND 230529-6
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2. Carbon- or Alloy-Sted Riser Clamps (MSS Type 42): For support of pipe risers
NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Stedl Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy
loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

4. Madleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various
types of building attachments.

M.  Building Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.  Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to
suspend pipe hangers from concrete ceiling.

2.  Top-Beam C-Clamps (MSS Type19): For use under roof installations with
bar-joist construction, to attach to top flange of structural shape.

3. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required
tangent to flange edge.

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.  Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids
with insulation that matches adjoining insulation.

2. Protection Shields (MSS Type40): Of length recommended in writing by
manufacturer to prevent crushing insulation.

3. Therma-Hanger Shield Inserts: For supporting insulated pipe.

O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not
exceed 1-1/4 inches.

P. Useinstead of building attachments where required in concrete construction.

END OF SECTION 2305 29
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1- GENERAL

1.1 SUMMARY
A. Section Includes;

Equipment labels.
Warning signs and labels.
Warning tape.

Pipe labels.

Duct labels.

Stencils.

Warning tags.

NogkrwbdpE

12 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

PART 2 - PRODUCTS

21 EQUIPMENT LABELS
A. Plastic Labels for Equipment:

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

a Brady Corporation.
b.  Brimar Industries, Inc.
c.  Seton Identification Products; a Brady Corporation company.

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/8 inch thick, with predrilled holes for attachment hardware.

3. Letter and Background Color: Asindicated for specific application under Part 3.

4.  Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

5. Minimum Label Size: Length and width vary for required label content, but not
lessthan 2-1/2 by 3/4 inch.

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 230553-1
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6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than
24 inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering
two-thirds to three-fourths the size of principal |ettering.

7. Fasteners: Stainless stedl rivets or self-tapping screws.
8. Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.
B. Label Content: Include equipment's Drawing designation or unigue equipment number,

Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

2.2 WARNING SIGNSAND LABELS

A. Manufacturers. Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:
1 Brady Corporation.
2. Brimar Industries, Inc.

3. Seton Identification Products; a Brady Corporation company.

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/8 inch thick, with predrilled holes for attachment hardware.

C. Letter and Background Color: Asindicated for specific application under Part 3.
D. Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

E. Minimum Label Size: Length and width vary for required label content, but not less
than 2-1/2 by 3/4 inch.

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to
three-fourths the size of principal lettering.

G. Fasteners: Stainless stedl rivets or self-taping screws.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

l. Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with
content in accordance with requirements of OSHA and NFPA70E and other applicable

codes and standards.

J Label Content: Include caution and warning information plus emergency notification
instructions.
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2.3 WARNING TAPE

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

1.  Brady Corporation.

2. Brimar Industries, Inc.

3. Seton Identification Products; a Brady Corporation company.
B. Materid: Vinyl.
C. Minimum Thickness: 0.005 inch.

D. Letter, Pattern, and Background Color: As indicated for specific application under Part
3.

E. Waterproof Adhesive Backing: Suitable for indoor or outdoor use.
F. Maximum Temperature: 160 deg F.

G. Minimum Width: 2 inches.

24 PIPE LABELS

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

1.  Brady Corporation.
2. Brimar Industries, Inc.
3. Seton Identification Products; a Brady Corporation company.

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with
lettering indicating service and showing flow direction in accordance with ASME
A13.1.

C. Letter and Background Color: Asindicated for specific application under Part 3.

D. Pretensioned Pipe Labels. Precoiled, semirigid plastic formed to partially cover
circumference of pipe and to attach to pipe without fasteners or adhesive.

E. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive
backing.

F. Pipe Label Contents: Include identification of piping service using same designations
or abbreviations as used on Drawings. Also include:

1 Pipe size.
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2. Flow-Direction Arrows. Include flow-direction arrows on distribution piping.
Arrows may be either integral with label or applied separately.
3. Lettering Size: Size lettersin accordance with ASME A13.1 for piping.

25 DUCT LABELS

A. Manufacturers. Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:
1 Brady Corporation.
2. Brimar Industries, Inc.

3. Seton Identification Products; a Brady Corporation company.

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.

C. Letter and Background Color: Asindicated for specific application under Part 3.
D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size: Length and width vary for required label content, but not less
than 2-1/2 by 3/4 inch.

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to
three-fourths the size of principal lettering.

G. Fasteners: Stainless sted rivets or self-tapping screws.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

l. Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings. Also include the following:

1 Duct size.
2. Flow-Direction Arrows. Include flow-direction arrows on distribution ducts.
Arrows may be either integral with label or may be applied separately.
3. Lettering Size: Size lettersin accordance with ASME A13.1 for piping.
2.6 STENCILS
A. Stencils for Piping:
1.  Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,

but are not limited to, the following:

a Brimar Industries, Inc.
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b.  Craftmark Pipe Markers.
C. Kolbi Pipe Marker Co.

2. Lettering Size: Size lettersin accordance with ASME A13.1 for piping.

3. Stencil Materia: Aluminum, brass, or fiberboard.

4,  Stencil Paint: Exterior, gloss, acrylic enamel in colors complying with
recommendations in ASME A13.1 unless otherwise indicated. Paint may be in
pressurized spray-can form.

5. Identification Paint: Exterior, acrylic enamel. Paint may be in pressurized
spray-can form.

6.  Letter and Background Color: Asindicated for specific application under Part 3.

B. Stencilsfor Ducts:

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

a Brimar Industries, Inc.
b.  Craftmark Pipe Markers.
C. Kolbi Pipe Marker Co.

2. Lettering Size: Minimum letter height of 1-1/4 inches for viewing distances of up
to 15 ft. and proportionately larger lettering for greater viewing distances.

3. Stencil Materid: Fiberboard or metal.

4.  Stencil Paint: Exterior, gloss, acrylic enamel. Paint may be in pressurized
spray-can form.

5.  ldentification Paint: Exterior, acrylic enamel. Paint may be in pressurized
Spray-can form.

6. Letter and Background Color: Color as indicated for specific application under
Part 3.

C. Stencils for Access Panels and Door Labels, Equipment Labels, and Similar
Operational Instructions:

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

a Brimar Industries, Inc.
b.  Craftmark Pipe Markers.
C. Kolbi Pipe Marker Co.

2. Lettering Size: Minimum letter height of 1/2 inch for viewing distances of up to
72 inches and proportionately larger lettering for greater viewing distances.

3. Stencil Material: Fiberboard or metal.

4. Identification Paint: Exterior, acrylic enamel. Paint may be in pressurized
spray-can form.

5.  Letter and Background Color: Asindicated for specific application under Part 3.
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2.7 WARNING TAGS
A. Manufacturers. Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:
1.  Brady Corporation.
2. Brimar Industries, Inc.
3. Seton Identification Products; a Brady Corporation company.

B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized
card stock.

1.  Size: Approximately 4 by 7 inches.
2. Fasteners: Reinforced grommet and wire or string.
3. Nomenclature: Large-size primary caption, such as "DANGER," "CAUTION,"

or "DO NOT OPERATE."
4.  Letter and Background Color: Asindicated for specific application under Part 3.

PART 3 - EXECUTION

3.1 PREPARATION
A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsul ants,
aswell as dirt, oil, grease, release agents, and other substances that could impair bond
of identification devices.

3.2 INSTALLATION, GENERAL REQUIREMENTS

A. Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.
C. Install identifying devices before installing acoustical ceilings and similar conceal ment.
D. Locate identifying devices so that they are readily visible from the point of normal
approach.
3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS
A. Permanently fasten labels on each item of mechanical equipment.
B. Sign and Label Colors:

1. Whiteletters on an ANSI 2535.1 safety-blue background.
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C. L ocate equipment labels where accessible and visible.

D. Arc-Flash Warning Signs. Provide arc-flash warning signs on electrical disconnects
and other equipment where arc-flash hazard exists, as indicated on Drawings, and in
accordance with requirements of OSHA and NFPA 70E, and other applicable codes
and standards.

34 INSTALLATION OF WARNING TAPE

A. Warning Tape Color and Pattern: Y ellow background with black diagonal stripes.

B. Install warning tape on pipes and ducts, with cross-designated walkways providing less
than 6 ft. of clearance.

C. Locate tape so as to be readily visible from the point of normal approach.

35 INSTALLATION OF PIPE LABELS
A. Install pipe labels showing service and flow direction with permanent adhesive on
pipes.

B. Stenciled Pipe Label Option: Stenciled labels showing service and flow direction may
be provided instead of manufactured pipe labels, at Installer's option. Install stenciled
pipe labels, complying with ASME A13.1, with painted, color-coded bands or
rectangles on each piping system.

1. ldentification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

C. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible
ceilings in finished spaces, machine rooms; accessible maintenance spaces such as
shafts, tunnels, and plenums; and exterior exposed locations as follows:

1. Within 3 ft. of each valve and control device.

2. At access doors, manholes, and similar access points that permit view of
concealed piping.

3. Within 3 ft. of equipment items and other points of origination and termination.

4.  Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft.
in areas of congested piping, ductwork, and equipment.

D. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids
at temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated,
use a short section of insulation or use stenciled labels.

E. Flow-Direction Arrows. Use arrows to indicate direction of flow in pipes, including
pipes where flow is allowed in both directions.

F. Pipe-Label Color Schedule:
1.  Refrigerant Piping: White letters on an ANSI Z535.1 safety-blue background.

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 230553-7



FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

2. Flammable Fluids: Black letters on an ANS| Z535.1 safety-yellow background.
3. Combustible Fluids: White letters on an ANSI Z535.1 safety-brown background.
4. Potable and Other Water: White letters on an ANSI Z535.1 safety-green
background.
5.
3.6 INSTALLATION OF DUCT LABELS

A. Install self-adhesive duct labels showing service and flow direction with permanent
adhesive on air ducts.

1. Providelabelsin the following color codes:
a For air supply ducts. White letters on blue background.
b. For air return ducts: White letters on blue background.
C. For exhaust-, outside-, relief-, return-, and mixed-air ducts: White |etters on
blue background.

B. Stenciled Duct-Label Option: Stenciled labels showing service and flow direction may
be provided instead of plastic-laminated duct labels, at Installer's option.

1. Forall air ducts: Black letters on white background.
C. Locate label near each point where ducts enter into and exit from concealed spaces and
at maximum intervals of 20 ft. where exposed or are concealed by removable ceiling

system.

D. Stenciled Access Panels and Door Labels, Equipment Labels, and Similar Operational
Instructions:

1.  Black letters on White background.

3.7 INSTALLATION OF WARNING TAGS
A. Warning Tag Color: Black letters on an ANSI 2535.1 safety-yellow background.

B. Attach warning tags, with proper message, to equipment and other items .

END OF SECTION 23 05 53
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:
1 Balancing Air Systems:
a.  Constant-volume air systems.
b. Variable-air-volume systems.
2. Testing, Adjusting, and Balancing Equipment:
a Motors.
b.  Condensing units.
C.  Heat-transfer coils.
3.  Testing, adjusting, and balancing existing systems and equipment.
4.  Control system verification.

13 DEFINITIONS

A. AABC: Associated Air Balance Council.

B. BAS: Building automation systems.

C. NEBB: National Environmental Balancing Bureau.
D. TAB: Testing, adjusting, and balancing.

E. TABB: Testing, Adjusting, and Balancing Bureau.

F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.

G. TDH: Tota dynamic head.
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14

15

16

PREINSTALLATION MEETINGS

TAB Conference: If requested by the Owner, conduct a TAB conference at Project site
after approval of the TAB strategies and procedures plan to develop a mutual
understanding of the details. Provide a minimum of 14 days advance notice of
scheduled meeting time and location.

1. Minimum Agenda ltems:

The Contract Documents examination report.

The TAB plan.

Needs for coordination and cooperation of trades and subcontractors.
Proposed procedures for documentation and communication flow.

apow

ACTION SUBMITTALS

HVAC Flush Report: Documentation indicating that building HVAC system flush
complies with Green Globes Section 3.2.4.4"1AQ During Construction."

INFORMATIONAL SUBMITTALS

Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit
documentation that the TAB specialist and this Project's TAB team members meet the
qualifications specified in "Quality Assurance" Article.

Contract Documents Examination Report: Within 30 days of Contractor's Notice to
Proceed, submit the Contract Documents review report as specified in Part 3.

Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed,
submit TAB strategies and step-by-step procedures as specified in "Preparation”
Article.

System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, submit
system readiness checklists as specified in "Preparation” Article.

Examination Report: Submit a summary report of the examination review required in
"Examination” Article.

Certified TAB reports.

Sample report forms.

Instrument calibration reports, to include the following:
Instrument type and make.

Serial number.

Application.
Dates of use.

ApODdDPE
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5. Dates of calibration.

17 QUALITY ASSURANCE
A. TAB Specidists Qualifications. Certified by AABC.
1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC as a
TAB technician.

B. TAB Specidists Qudifications: Certified by NEBB or
TABB.

1. TAB Fidd Supervisor: Employee of the TAB specialist and certified by NEBB
or TABB.

2. TAB Technician: Employee of the TAB specialist and certified by NEBB or
TABB asaTAB technician.

C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements
in ASHRAE 111, Section 4, "Instrumentation.”

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1,
Section 6.7.2.3 - "System Balancing."
18 FIELD CONDITIONS
A. Full Owner Occupancy: Owner will occupy the site and existing building during entire
TAB period. Cooperate with Owner during TAB operations to minimize conflicts with
Owner's operations.
B. Partial Owner Occupancy: Owner may occupy completed areas of building before

Substantial Completion. Cooperate with Owner during TAB operations to minimize
conflicts with Owner's operations.

PART 2 - PRODUCTS (Not Applicable)
PART 3- EXECUTION
31 TAB SPECIALISTS
3.2 EXAMINATION
A. Examine the Contract Documents to become familiar with Project requirements and to

discover conditions in systems designs that may preclude proper TAB of systems and
equipment.
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B. Examine installed systems for balancing devices, such as test ports, gage cocks,
thermometer wells, flow-control devices, balancing valves and fittings, and manual
volume dampers. Verify that locations of these balancing devices are applicable for
intended purpose and are accessible.

C. Examine the approved submittals for HY AC systems and equipment.

D. Examine design data including HVAC system descriptions, statements of design
assumptions for environmental conditions and systems output, and statements of
philosophies and assumptions about HV AC system and equipment controls.

E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief
ar to verify that they are properly separated from adjacent areas. Verify that
penetrations in plenum walls are sealed and fire-stopped if required.

F. Examine equipment performance data including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including
system effects that can create undesired or unpredicted conditions that cause
reduced capacitiesin all or part of a system.

2. Cdculate system-effect factors to reduce performance ratings of HVAC
equipment when installed under conditions different from the conditions used to
rate equipment performance. To calculate system effects for air systems, use
tables and charts found in AMCA 201, "Fans and Systems," or in SMACNA's
"HVAC Systems - Duct Design." Compare results with the design data and
installed conditions.

G. Examine system and equipment installations and verify that field quality-control
testing, cleaning, and adjusting specified in individual Sections have been performed.

H. Examine test reports specified in individual system and equipment Sections.

l. Examine HVAC equipment and verify that bearings are greased, belts are aligned and
tight, filters are clean, and equipment with functioning controlsis ready for operation.

J. Examine terminal units, such as variable-air-volume boxes, and verify that they are
accessible and their controls are connected and functioning.

K. Examine strainers. Verify that startup screens have been replaced by permanent screens
with indicated perforations.

L. Examine control valves for proper installation for their intended function of throttling,
diverting, or mixing fluid flows.

M.  Examine heat-transfer coils for correct piping connections and for clean and straight
fins.

N. Examine system pumps to ensure absence of entrained air in the suction piping.

O. Examine operating safety interlocks and controls on HVAC equipment.
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P. Report deficiencies discovered before and during performance of TAB procedures.
Observe and record system reactions to changes in conditions. Record default set points
if different from indicated values.

3.3 PREPARATION
A. Prepare a TAB plan that includes the following:

1.  Equipment and systems to be tested.

2. Strategies and step-by-step procedures for balancing the systems.
3. Instrumentation to be used.

4.  Sampleformswith specific identification for all equipment.

B. Perform system-readiness checks of HVAC systems and equipment to verify system
readiness for TAB work. Include, at a minimum, the following:

1. Airside:

a  Verify that leakage and pressure tests on air distribution systems have been
satisfactorily completed.

Duct systems are complete with terminals installed.

Volume, smoke, and fire dampers are open and functional.

Clean filters areinstalled.

Fans are operating, free of vibration, and rotating in correct direction.
Variable-frequency controllers startup is complete and safeties are
verified.

Automatic temperature-control systems are operational.

Ceilings areinstalled.

Windows and doors are installed.

Suitable access to balancing devices and equipment is provided.

~papoT
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34 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probesto the
minimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and
thickness as used to construct ducts.

2. After testing and balancing, install test ports and duct access doors that comply
with requirementsin Section 23 33 00 "Air Duct Accessories.”

3. Install and join new insulation that matches removed materials. Restore
insulation, coverings, vapor barrier, and finish according to Section23 07 13
"Duct Insulation,” Section23 07 16 "HVAC Equipment Insulation,” and
Section 23 07 19 "HVAC Piping Insulation."

B. Mark equipment and balancing devices, including damper-control positions, valve
position indicators, fan-speed-control levers, and similar controls and devices, with
paint or other suitable, permanent identification material to show final settings.
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C. Take and report testing and bal ancing measurements in inch-pound (IP) units.

35 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and

recommended testing procedures. Cross-check the summation of required outlet
volumes with required fan volumes.

B. Prepare schematic diagrams of systems "as-built" duct layouts.
C. For variable-air-volume systems, develop a plan to simulate diversity.

D. Determine the best locations in main and branch ducts for accurate duct-airflow
measurements.

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and
exhaust-air dampers through the supply-fan discharge and mixing dampers.

F. L ocate start-stop and disconnect switches, electrical interlocks, and motor starters.
G. Verify that motor starters are equipped with properly sized thermal protection.

H. Check dampers for proper position to achieve desired airflow path.

l. Check for airflow blockages.

J Check condensate drains for proper connections and functioning.

K. Check for proper sealing of air-handling-unit components.

L. Verify that air duct system is sealed as specified in Section 23 31 13 "Metal Ducts."

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed
listed by fan manufacturer.

1. Measure total airflow.

a  Set outside-air, return-air, and relief-air dampers for proper position that
simulates minimum outdoor-air conditions.

b. Where duct conditions allow, measure airflow by main Pitot-tube traverse.
If necessary, perform multiple Pitot-tube traverses, close to the fan and
prior to any outlets, to obtain total airflow.

c. Where duct conditions are not suitable for Pitot-tube traverse
measurements, a coil traverse may be acceptable.

2. Measure fan static pressures as follows:
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a Measure static pressure directly at the fan outlet or through the flexible
connection.

b. Measure static pressure directly at the fan inlet or through the flexible
connection.

C. Measure static pressure across each component that makes up the
air-handling system.

d.  Report artificial loading of filters at the time static pressures are measured.

3. Review Record Documents to determine variations in design static pressures
versus actual static pressures. Calculate actual system-effect factors. Recommend
adjustments to accommodate actual conditions.

4.  Obtain approva from COR for adjustment of fan speed higher or lower than
indicated speed. Comply with requirements in HYAC Sections for air-handling
units for adjustment of fans, belts, and pulley sizes to achieve indicated
air-handling-unit performance.

5. Do not make fan-speed adjustments that result in motor overload. Consult
equipment manufacturers about fan-speed safety factors. Modulate dampers and
measure fan-motor amperage to ensure that no overload occurs. Measure
amperage in full-cooling, full-heating, economizer, and any other operating mode
to determine the maximum required brake horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to
indicated airflows.

1 Measure airflow of submain and branch ducts.
2. Adjust submain and branch duct volume dampers for specified airflow.
3. Re-measure each submain and branch duct after al have been adjusted.

C. Adjust air inlets and outlets for each space to indicated airflows.

Set airflow patterns of adjustable outlets for proper distribution without drafts.
Measure inlets and outlets airflow.

Adjust each inlet and outlet for specified airflow.

Re-measure each inlet and outlet after they have been adjusted.

~pODOPE

D. Verify final system conditions.

1.  Re-measure and confirm that minimum outdoor, return, and relief airflows are
within design. Readjust to design if necessary.

Re-measure and confirm that total airflow iswithin design.

Re-measure all final fan operating data, rpms, volts, amps, and static profile.
Mark al final settings.

Test system in economizer mode. Verify proper operation and adjust if
necessary.

Measure and record all operating data.

Record final fan-performance data.

arowbd
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3.7 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
A. Adjust the variable-air-volume systems as follows:

1. Verify that the system static pressure sensor is located two-thirds of the distance
down the duct from the fan discharge.

2. Verify that the system is under static pressure control.

3. Sdlect the terminal unit that is most critical to the supply-fan airflow. Measure
inlet static pressure, and adjust system static pressure control set point so the
entering static pressure for the critical terminal unit is not less than the sum of the
terminal-unit manufacturer's recommended minimum inlet static pressure plus
the static pressure needed to overcome terminal-unit discharge system losses.

4.  Cadlibrate and balance each terminal unit for maximum and minimum design
airflow asfollows:

a  Adjust controls so that termina is calling for maximum airflow. Some
controllers require starting with minimum airflow. Verify calibration
procedure for specific project.

b. Measure airflow and adjust calibration factor as required for design
maximum airflow. Record calibration factor.

C. When maximum airflow is correct, balance the air outlets downstream
from terminal units.

d.  Adjust controls so that terminal is calling for minimum airflow.

e. Measure airflow and adjust calibration factor as required for design
minimum airflow. Record calibration factor. If no minimum calibration is
available, note any deviation from design airflow.

f. When in full cooling or full heating, ensure that there is no mixing of
hot-deck and cold-deck airstreams unless so designed.

g. On constant volume terminals, in critical areas where room pressure is to
be maintained, verify that the airflow remains constant over the full range
of full cooling to full heating. Note any deviation from design airflow or
room pressure.

5.  After terminals have been calibrated and balanced, test and adjust system for
total airflow. Adjust fans to deliver total design airflows within the maximum
alowable fan speed listed by fan manufacturer.

a.  Set outside-air, return-air, and relief-air dampers for proper position that
simulates minimum outdoor-air conditions.

b.  Set terminas for maximum airflow. If system design includes diversity,
adjust terminals for maximum and minimum airflow so that connected
total matches fan selection and simulates actual 1oad in the building.

C.  Where duct conditions allow, measure airflow by Pitot-tube traverse. If
necessary, perform multiple Pitot-tube traverses to obtain total airflow.

d.  Where duct conditions are not suitable for Pitot-tube traverse
measurements, a coil traverse may be acceptable.

e If a reliable Pitot-tube traverse or coil traverse is not possible, measure
airflow at terminals and calculate the total airflow.
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6. Measure fan static pressures as follows.

a Measure static pressure directly at the fan outlet or through the flexible
connection.

b. Measure static pressure directly at the fan inlet or through the flexible
connection.

C. Measure static pressure across each component that makes up the
air-handling system.

d. Report any artificial loading of filters at the time static pressures are
measured.

7. Setfina return and outside airflow to the fan while operating at maximum return
airflow and minimum outdoor airflow.

a Balance the return-air ducts and inlets the same as described for
constant-volume air systems.

b. Veify that terminal units are meeting design airflow under system
maximum flow.

8. Re-measure the inlet static pressure at the most critical terminal unit and adjust
the system static pressure set point to the most energy-efficient set point to
maintain the optimum system static pressure. Record set point and give to
controls contractor.

9.  Verify fina system conditions as follows:

a Re-measure and confirm that minimum outdoor, return, and relief airflows
are within design. Readjust to match design if necessary.

Re-measure and confirm that total airflow iswithin design.

Re-measure final fan operating data, rpms, volts, amps, and static profile.
Mark final settings.

Test system in economizer mode. Verify proper operation and adjust if
necessary. Measure and record all operating data.

Verify tracking between supply and return fans.

PoooT
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38 PROCEDURES FOR MOTORS

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following
data:

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Phase and hertz.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.

Starter size and thermal -protection-element rating.
Service factor and frame size.

Nk~ wWDNE
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B. Motors Driven by Variable-Frequency Controllers. Test manual bypass of controller to
prove proper operation.

3.9 PROCEDURES FOR CONDENSING UNITS
A. Verify proper rotation of fans.
B. Measure entering- and leaving-air temperatures.

C. Record fan and motor operating data.

3.10 PROCEDURES FOR HEAT-TRANSFER COILS
A. Measure, adjust, and record the following data for each water coil:

1.  Entering- and leaving-water temperature.

2. Water flow rate.

3. Water pressure drop for major (more than 20 gpm) equipment coils, excluding
unitary equipment such as reheat cails, unit heaters, and fan-coil units.

4.  Dry-bulb temperature of entering and leaving air.

5. Wet-bulb temperature of entering and leaving air for cooling coils.

6. Airflow.

B. Measure, adjust, and record the following datafor each electric heating coil:

Namepl ate data.

Airflow.

Entering- and leaving-air temperature at full load.

V oltage and amperage input of each phase at full load.
Calculated kilowatt at full load.

Fuse or circuit-breaker rating for overload protection.

oukrowdprE

C. Measure, adjust, and record the following data for each steam coil:
1.  Dry-bulb temperature of entering and leaving air.
2. Airflow.
3. Inlet steam pressure.

D. Measure, adjust, and record the following data for each refrigerant coil:
1 Dry-bulb temperature of entering and leaving air.
2. Wet-bulb temperature of entering and leaving air.
3. Airflow.

311 CONTROLSVERIFICATION

A. In conjunction with system balancing, perform the following:
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1.  Veify temperature control system is operating within the design limitations.
2. Confirm that the sequences of operation are in compliance with Contract

Documents.

Verify that controllers are calibrated and function as intended.

Verify that controller set points are as indicated.

Verify the operation of lockout or interlock systems.

Verify the operation of valve and damper actuators.

Verify that controlled devices are properly installed and connected to correct

controller.

Verify that controlled devices travel freely and are in position indicated by

controller: open, closed, or modulating.

9.  Vaerify location and installation of sensors to ensure that they sense only intended
temperature, humidity, or pressure.

Nookw
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B. Reporting: Include a summary of verifications performed, remaining deficiencies, and
variations from indicated conditions.

3.12 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING
SYSTEMS

A. Perform a preconstruction inspection of existing equipment that is to remain and be
reused.

Measure and record the operating speed, airflow, and static pressure of each fan.
Measure motor voltage and amperage. Compare the values to motor nameplate
information.

Check the refrigerant charge.

Check the condition of filters.

Check the condition of cails.

Check the operation of the drain pan and condensate-drain trap.

Check bearings and other lubricated parts for proper [ubrication.

Report on the operating condition of the equipment and the results of the
measurements taken. Report deficiencies.

NP
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B. Before performing testing and balancing of existing systems, inspect existing
equipment that is to remain and be reused to verify that existing equipment has been
cleaned and refurbished. Verify the following:

New filters are installed.

Cails are clean and fins combed.

Drain pans are clean.

Fans are clean.

Bearings and other parts are properly lubricated.

Deficiencies noted in the preconstruction report are corrected.

Sk~ whE

C. Perform testing and balancing of existing systems to the extent that existing systems
are affected by the renovation work.
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1.  Compare the indicated airflow of the renovated work to the measured fan
airflows, and determine the new fan speed and the face velocity of filters and
coils.

2. Verify that the indicated airflows of the renovated work result in filter and coil
face velacities and fan speeds that are within the acceptable limits defined by
equipment manufacturer.

3. If calculationsincrease or decrease the airflow rates and water flow rates by more
than 5 percent, make equipment adjustments to achieve the calculated rates. If
increase or decrease is 5 percent or less, equipment adjustments are not required.

4.  Baanceeach air outlet.

3.13 TOLERANCES
A. Set HVAC system's airflow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus 10 percent or
minus 5 percent.
2. Air Outlets and Inlets: Plus 10 percent or minus 5 percent.

B. Maintaining pressure relationships as designed shall have priority over the tolerances
specified above.

3.14 PROGRESS REPORTING

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination™ Article, prepare a report on the adequacy of design for
systems balancing devices. Recommend changes and additions to systems balancing
devices to facilitate proper performance measuring and balancing. Recommend
changes and additions to HVAC systems and general construction to allow access for
performance measuring and balancing devices.

B. Status Reports. Prepare biweekly progress reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and
problems found in systems being tested and balanced. Prepare a separate report for
each system and each building floor for systems serving multiple floors.

3.15 FINAL REPORT

A. General: Prepare a certified written report; tabulate and divide the report into separate
sections for tested systems and balanced systems.

1 Include a certification sheet at the front of the report's binder, signed and sealed
by the certified testing and balancing engineer.

2. Includealist of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.

B. Final Report Contents: In addition to certified field-report data, include the following:
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1 Fan curves.
2. Manufacturers test data.
3. Field test reports prepared by system and equipment installers.
4.  Other information relative to equipment performance; do not include Shop

Drawings and Product Data.
C. General Report Data: In addition to form titles and entries, include the following data:

Title page.

Name and address of the TAB specialist.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.

Summary of contents including the following:

BooNooOA~ONE
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a Indicated versus final performance.

b.  Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract
Documents.

12.  Nomenclature sheets for each item of equipment.

13. Datafor termina units, including manufacturer's name, type, size, and fittings.

14. Notesto explain why certain final datain the body of reports vary from indicated
values.

15. Test conditions for fans and pump performance formsincluding the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling cail, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch
diameter.

Inlet vane settings for variable-air-volume systems.

g.  Settingsfor supply-air, static-pressure controller.

h Other system operating conditions that affect performance.

Poo o
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D. System Diagrams: Include schematic layouts of air and hydronic distribution systems.
Present each system with single-line diagram and include the following:

Quantities of outdoor, supply, return, and exhaust airflows.
Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

Position of balancing devices.

IESE NN N -
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E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the

following:

1 Unit Data:
Unit identification.
Location.
Make and type.

Model number and unit size.

Manufacturer's serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave and amount of adjustments in
inches.

Number, make, and size of belts.

K. Number, type, and size of filters.

“Se@rpapoTw

—

2. Motor Data:

Motor make, and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, sizein inches, and bore.

Center-to-center dimensions of sheave and amount of adjustments in
inches.

PO T

3. Test Data(Indicated and Actual Values):

Total airflow ratein cfm.

Total system static pressure in inches wg.

Fan rpm.

Discharge static pressure in inches wg.

Filter static-pressure differential in incheswg.
Preheat-coil static-pressure differentia in incheswg.
Cooling-coil static-pressure differential in inches wg.
Heating-coil static-pressure differential in inches wg.
Outdoor airflow in cfm.

Return airflow in cfm.

Outdoor-air damper position.

l. Return-air damper position.

m.  Vortex damper position.

XTI STQ o0 o

F. Apparatus-Coil Test Reports:
1. Coail Data

a.  System identification.
b.  Location.
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Cail type.

Number of rows.

Fin spacing in fins per inch o.c.
Make and model number.

Face areain sq. ft..
Tubesizein NPS.

Tube and fin materials.
Circuiting arrangement.

o Se o0

2. Test Data (Indicated and Actual Vaues):

Airflow ratein cfm.

Average face velocity in fpm.

Air pressure drop in inches wg.

Outdoor-air, wet- and dry-bulb temperaturesin deg F.
Return-air, wet- and dry-bulb temperaturesin deg F.
Entering-air, wet- and dry-bulb temperaturesin deg F.
Leaving-air, wet- and dry-bulb temperaturesin deg F.
Water flow rate in gpm.

Water pressure differential in feet of head or psig.
Entering-water temperature in deg F.

L eaving-water temperaturein deg F.

Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressurein psig.

Refrigerant suction temperaturein deg F.

Inlet steam pressurein psig.

O 3ITAT T ST@ O R0 T

G. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory
startup equipment reports, include the following:

1. Unit Data:

System identification.

Location.

Make and type.

Model number and unit size.

Manufacturer's serial number.

Fuel typein input data.

Output capacity in Btu/h.

Ignition type.

Burner-control types.

Motor horsepower and rpm.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.
Sheave make, sizein inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in
inches.

S3ITATITSQ@TOo0 T

2. Test Data (Indicated and Actual Vaues):

a Total airflow ratein cfm.
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H.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.

Air temperature differential in deg F.
Entering-air static pressure in inches wg.
Leaving-air static pressure in inches wg.
Air static-pressure differential in inches wg.
Low-fire fuel input in Btu/h.
High-fire fuel input in Btu/h.

Manifold pressure in psig.
High-temperature-limit setting in deg F.
Operating set point in Btu/h.

Motor voltage at each connection.
Motor amperage for each phase.
Heating value of fuel in Btu/h.

O 3ITARTTSTQ O R0T

Electric-Coil Test Reports: For electric furnaces, duct coils, and electric coils installed

in central-station air-handling units, include the following:
1. Unit Data

System identification.

Location.

Coail identification.

Capacity in Btu/h.

Number of stages.

Connected valts, phase, and hertz.
Rated amperage.

Airflow ratein cfm.

Faceareain sqg. ft..

Minimum face velocity in fpm.

T STQ@ oo o

2. Test Data (Indicated and Actual Vaues):

Heat output in Btu/h.

Airflow rate in cfm.

Air velocity in fpm.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.
Voltage at each connection.
Amperage for each phase.

Qoo o

Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:

System identification.
Location.

Make and type.

Model number and size.
Manufacturer's serial number.
Arrangement and class.

~papoTe
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g.
h.

Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in
inches.

2. Motor Data:

~P QP T

g.

Motor make, and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave, and amount of adjustments in
inches.

Number, make, and size of belts.

3. Test Data(Indicated and Actual Values):

Poo o

Total airflow rate in cfm.

Total system static pressure in inches wg.
Fan rpm.

Discharge static pressure in inches wg.
Suction static pressure in inches wg.

J Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a
grid representing the duct cross-section and record the following:

1.  Report Data:

XTI oSQ o0 o

System and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F.
Duct static pressure in inches wg.
Duct sizein inches.

Duct areain sg. ft..

Indicated airflow ratein cfm.
Indicated velocity in fpm.

Actual airflow rate in cfm.

Actual average velocity in fpm.
Barometric pressurein psig.

K. Air-Terminal-Device Reports:

1. Unit Data
a  System and air-handling unit identification.
b.  Location and zone.
C.  Apparatus used for test.
d. Areaserved.
e Make.
f. Number from system diagram.
g. Typeand model number.
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h. Sze
i Effective areain sq. ft..

2. Test Data (Indicated and Actual Vaues):

Airflow ratein cfm.
Air velocity in fpm.

Preliminary velocity as needed in fpm.
Final airflow rate in cfm.

Final velocity in fpm.

Space temperaturein deg F.

Q@ropooow

Preliminary airflow rate as heeded in cfm.

L. System-Coil Reports: For reheat coils and water coils of terminal units, include the

following:

1. Unit Data:

Location and zone.
Room or riser served.
Coil make and size.
Flowmeter type.

Poo o

2. Test Data (Indicated and Actual Vaues):

Airflow ratein cfm.
Entering-water temperature in deg F.
L eaving-water temperature in deg F.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.

~PapoTo

M.  Instrument Calibration Reports:

1 Report Data:

a  Instrument type and make.
b.  Seria number.

c.  Application.

d. Datesof use

e

Dates of calibration.

3.16 VERIFICATION OF TAB REPORT

System and air-handling-unit identification.

Water pressure drop in feet of head or psig.

A. COR shadl randomly select measurements, documented in the fina report, to be
rechecked. Rechecking shall be limited to either 10 percent of the total measurements
recorded or the extent of measurements that can be accomplished in a normal 8-hour

business day.
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B. If rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances alowed, the measurements shall be noted as
"FAILED."
C. If the number of "FAILED" measurements is greater than 10 percent of the total

measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.

D. If TAB work fails, proceed as follows:

1. TAB specidists shall recheck all measurements and make adjustments. Revise
the final report and balancing device settings to include all changes; resubmit the
final report and request a second final inspection.

2. If the second final inspection also fails, Owner may contract the services of
another TAB specialist to complete TAB work according to the Contract
Documents and deduct the cost of the services from the original TAB specialist's
final payment.

3. If the second verification also fails, COR may contact AABC Headquarters
regarding the AABC National Performance Guaranty.

E. Prepare test and inspection reports.

3.17 ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced
conditions are being maintained throughout and to correct unusual conditions.

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak

summer and winter conditions, perform additional TAB during near-peak summer and
winter conditions.

END OF SECTION 23 05 93
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SECTION 2307 13- DUCT INSULATION

PART 1- GENERAL

11 SUMMARY
A. Section includes insulating the following duct services:

Indoor, concealed supply and outdoor air.

Indoor, exposed supply and outdoor air.

Indoor, concealed return located in unconditioned space.

Indoor, exposed return located in unconditioned space.

Indoor, concealed, Type |, commercial, kitchen hood exhaust.

Indoor, exposed, Type |, commercial, kitchen hood exhaust.

Indoor, concealed oven and warewash exhaust.

Indoor, exposed oven and warewash exhaust.

Indoor, concealed exhaust between isolation damper and penetration of building
exterior.

Indoor, exposed exhaust between isolation damper and penetration of building
exterior.

11. Outdoor, concealed supply and return.

12.  OQutdoor, exposed supply and return.

©CoOoNOT~wWDNEF
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B. Related Requirements:

1. Section 2307 19 "HVAC Piping Insulation.”
2. Section 23 31 13 "Metal Ducts' for duct liners.

12 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity,
water-vapor permeance thickness, and jackets (both factory- and field-applied if any).

B. Sustainable Design Submittals:

1. Product Data: For recycled content, indicating postconsumer and preconsumer
recycled content and cost.

2. Product Data: For adhesives, indicating VOC content.

3. Laboratory Test Reports: For adhesives, indicating compliance with requirements
for low-emitting materials.

4.  Product Data: For coatings, indicating VOC content.

5. Laboratory Test Reports. For coatings, indicating compliance with requirements

for low-emitting materials.

Product Data: For sealants, indicating VOC content.

Laboratory Test Reports: For sealants, indicating compliance with requirements

for low-emitting materials.

No
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Shop Drawings. Include plans, elevations, sections, details, and attachments to other
work.

1.  Detail application of protective shields, saddles, and inserts at hangers for each
type of insulation and hanger.

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges
for each type of insulation.

3.  Detail application of field-applied jackets.

4, Detail application at linkages of control devices.

INFORMATIONAL SUBMITTALS

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of
insulation materials, sealers, attachments, cements, and jackets, with requirements

indicated. Include dates of tests and test methods employed.

Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an
apprenticeship program or craft training program.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers are to be marked with the manufacturer's
name, appropriate ASTM standard designation, type and grade, and maximum use
temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with duct Installer for duct insulation application.
Before preparing ductwork Shop Drawings, establish and maintain clearance
requirements for installation of insulation and field-applied jackets and finishes and for
space required for maintenance.

Coordinate installation and testing of heat tracing.

DUCT INSULATION
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1.7 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that
have satisfactory test results.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products in accordance with ASTM E84, by a testing agency
acceptable to authorities having jurisdiction. Factory label insulation, jacket materials,
adhesive, mastic, tapes, and cement material containers with appropriate markings of
applicable testing agency.

1. All Insulation Instaled Indoors; Outdoors-Installed Insulation in Contact with
Airstream: Flame-spread index of 25 or less, and smoke-developed index of 50
or less.

B. INSULATION MATERIALS
1. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct
and Plenum Insulation Schedule," and " Aboveground, Outdoor Duct and Plenum
Insulation Schedule" articles for where insulating materials are to be applied.
Products do not contain asbestos, lead, mercury, or mercury compounds.
Products that come in contact with stainless steel have a leachable chloride
content of less than 50 ppm when tested in accordance with ASTM C871.
4, Insulation materials for use on austenitic stainless steel are qualified as
acceptable in accordance with ASTM C795.
5. Foam insulation materials do not use CFC or HCFC blowing agents in the
manufacturing process.

wnN

C. Glass-Fiber Blanket: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature up to 450 deg F (232 deg C) in accordance with ASTM
C411. Comply with ASTM C553, Type Il, and ASTM C1290, Type Il with
factory-applied FSK jacket. Factory-applied jacket requirements are specified in
"Factory-Applied Jackets" Article.

Retain "Manufacturers' Subparagraph and list of manufacturers below to require products from
manufacturers listed or a comparable product from other manufacturers.

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

a Manson Insulation Inc.

DUCT INSULATION 230713- 3
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D. Matt Black Glass-Fiber Blanket: Glass fibers bonded with a thermosetting resin;
suitable for maximum use temperature up to 450 deg F in accordance with ASTM
C411. Comply with ASTM C553, Type Il, and ASTM C1290, Type Il with
factory-applied PSK jacket. Factory-applied jacket requirements are specified in
"Factory-Applied Jackets" Article.

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

a Johns Manville.

E. Mineral Wool Blanket: Basalt volcanic rock-derived fibers bonded with a
thermosetting resin, unfaced; suitable for maximum use temperature up to 1200 deg F
in accordance with ASTM C447. Comply with ASTM C553.

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

a.  JohnsManville; a Berkshire Hathaway company.
b.  OwensCorning.
C. ROCKWOOL Technical Insulation.

F. Glass-Fiber Board Insulation: Glass fibers bonded with a thermosetting resin; suitable
for maximum use temperature between 35 deg F and 250 deg F for jacketed and
between 35 deg F and 450 deg F for unfaced in accordance with ASTM C411. Comply
with ASTM C612, Type IA or Type IB. For duct and plenum applications, provide
insulation with factory-applied ASJ with factory-applied FSK jacket. Factory-applied
jacket requirements are specified in "Factory-Applied Jackets' Article.

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

Certainteed; SAINT-GOBAIN.

Johns Manville; a Berkshire Hathaway company.
Knauf Insulation.

Manson Insulation Inc.

Owens Corning.

Cap o

G. Mineral Wool Board: Basalt volcanic rock-derived fibers bonded with a thermaosetting
resin; suitable for maximum use temperature up to 1100 deg F in accordance with
ASTM CA411. Comply with ASTM C612, Type I11, unfaced.

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

a  JohnsManville; a Berkshire Hathaway company.
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b.  Owens Corning.
C. ROCKWOOL Technical Insulation.

22 ADHESIVES

A. Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type |1,
Classl.

1.  Adhesives shall have a VOC content of 250 g/L or less.

2. Adhesive shall comply with the testing and product requirements of the
Cadlifornia Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers.”

3. Adhesive shall comply with the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." Formaldehyde emissions shall not exceed 9 mcg/cu.
m or 7 ppb, whichever isless.

4.  Adhesive shall comply with the testing and product requirements of the
Cdlifornia Department of Public Hedlth's "Standard Method for the Testing and
Evauation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

5. Adhesive shall comply with the testing and product requirements of the
Cdlifornia Department of Public Hedlth's "Standard Method for the Testing and
Evauation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." The building concentration of formaldehyde shall not
exceed half of the indoor recommended exposure limit, or 33 mcg/cu. m, and that
of acetaldehyde shall not exceed 9 mcg/cu. m.

C. Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade
A.

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.

2. Fiberglass adhesive shall have a VOC content of 80 g/L or less when calculated
in accordance with 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
Evauation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."
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4.  Adhesive shall comply with the testing and product requirements of the
Cdlifornia Department of Public Hedlth's "Standard Method for the Testing and
Evauation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." Formaldehyde emissions shall not exceed 9 mcg/cu.
m or 7 ppb, whichever isless.

5. Adhesive shall comply with the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers.”

6. Adhesive shall comply with the testing and product requirements of the
California Department of Public Hedlth's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." The building concentration of formaldehyde shall not
exceed half of the indoor recommended exposure limit, or 33 mcg/cu. m, and that
of acetaldehyde shall not exceed 9 mcg/cu. m.

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade
A for bonding insulation jacket lap seams and joints.

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.

2. Adhesive shal have aVVOC content of 250 g/L or less when calculated according
to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers.”

4.  Adhesive shall comply with the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." Formaldehyde emissions shall not exceed 9 mcg/cu.
m or 7 ppb, whichever isless.

5. Adhesive shall comply with the testing and product requirements of the
Cdlifornia Department of Public Hedlth's "Standard Method for the Testing and
Evauation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

6. Adhesive shal comply with the testing and product requirements of the
Cdifornia Department of Public Hedlth's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." The building concentration of formaldehyde shall not
exceed half of the indoor recommended exposure limit, or 33 mcg/cu. m, and that
of acetaldehyde shall not exceed 9 mcg/cu. m.
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2.3 MASTICS AND COATINGS
A. Materials are compatible with insulation materials, jackets, and substrates.

1.  VOC Content: 300 g/L or less.

2. Low-Emitting Materials: Mastic coatings shall comply with the testing and
product requirements of the California Department of Public Health's " Standard
Method for the Testing and Evaluation of Volatile Organic Chemical Emissions
from Indoor Sources Using Environmental Chambers."

3. Low-Emitting Materials. Mastic coatings shall comply with the requirements of
the California Department of Public Health's "Standard Method for the Testing
and Evauation of Volatile Organic Chemical Emissions from Indoor Sources
Using Environmental Chambers." Formaldehyde emissions shall not exceed 9
mcg/cu. m or 7 ppb, whichever isless.

4.  Low-Emitting Materials: Mastic coatings shall comply with the testing and
product requirements of the California Department of Public Health's " Standard
Method for the Testing and Evaluation of Volatile Organic Chemical Emissions
from Indoor Sources Using Environmental Chambers."

5. VOC Emissions: Mastic coatings shall contain no more than half of the chronic
REL of VOCs when tested according to the California Department of Public
Health's "Standard Method for the Testing and Evaluation of Volatile Organic
Chemica Emissions from Indoor Sources Using Environmental Chambers." The
building concentration of formaldehyde shall not exceed half of the indoor
recommended exposure limit or 33 mcg/cu. m and that of acetaldehyde shall not
exceed 9 mcg/cu. m.

B. Vapor-Retarder Mastic, Water Based, Interior Use: Suitable for indoor use on below
ambient services.

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Knauf Insulation.

2. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for
insulation type and service conditions.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4.  Comply with MIL-PRF-19565C, Type Il, for permeance requirements, with
supplier listing on DOD QPD - Qualified Products Database.

5.  Color: White.

24 LAGGING ADHESIVES

A. Description: Comply with MIL-A-3316C, Class I, Grade A and are compatible with
insulation materials, jackets, and substrates.
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1 Manufacturers. Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
c.  Vimasco Corporation.

Adhesives shall have a VOC content of 250 g/L or less.

Adhesive shall comply with the testing and product requirements of the

Cdlifornia Department of Public Hedlth's "Standard Method for the Testing and

Evauation of Volatile Organic Chemical Emissions from Indoor Sources Using

Environmental Chambers."

4.  Adhesive shall comply with the testing and product requirements of the
Cadlifornia Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." Formaldehyde emissions shall not exceed 9 mcg/cu.
m or 7 ppb, whichever isless.

5. Adhesive shall comply with the testing and product requirements of the
California Department of Public Hedlth's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

6. Adhesive shall comply with the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
Evauation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." The building concentration of formaldehyde shall not
exceed half of the indoor recommended exposure limit, or 33 mcg/cu. m, and that
of acetaldehyde shall not exceed 9 mcg/cu. m.

7.  Freresistant, water-based lagging adhesive and coating for use indoors to adhere

fire-resistant lagging cloths over duct insulation.

wnN

8.  Service Temperature Range: 0 to plus 180 deg F.
9.  Color: White.
25 SEALANTS

A. FSK and Metal Jacket Flashing Sealants:

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.

Materials are compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: Aluminum.

S SR
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6.  Sealant shall have a VOC content of 420 g/L or less.
7. Sedant shall comply with the testing and product requirements of the California

Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers.”

8.  Sedlant shal comply with the testing and product requirements of the California
Department of Public Health's " Standard Method for the Testing and Evaluation
of Volatile Organic Chemica Emissions from Indoor Sources Using
Environmental Chambers." Formaldehyde emissions shall not exceed 9 mcg/cu.
m or 7 ppb, whichever isless.

9.  Sedant shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers.”

10. Sedant shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." The building concentration of formaldehyde shall not
exceed half of the indoor recommended exposure limit, or 33 mcg/cu. m, and that
of acetaldehyde shall not exceed 9 mcg/cu. m.

B. ASJFlashing Sealants, and Vinyl and PV C Jacket Flashing Sealants:

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

a Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller Construction Products.

Materials are compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: White.

Sealant shall have aVVOC content of 420 g/L or less.

Sealant shall comply with the testing and product requirements of the California

Department of Public Health's "Standard Method for the Testing and Evaluation

of Volatile Organic Chemical Emissions from Indoor Sources Using

Environmental Chambers."

8.  Sedlant shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers.” Formaldehyde emissions shall not exceed 9 mcg/cu.
m or 7 ppb, whichever isless.

9.  Sedant shall comply with the testing and product requirements of the California

Department of Public Health's "Standard Method for the Testing and Evaluation

of Volatile Organic Chemica Emissions from Indoor Sources Using

Environmental Chambers."

Noogkrwd
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10. Sedant shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers." The building concentration of formaldehyde shall not
exceed half of the indoor recommended exposure limit, or 33 mcg/cu. m, and that
of acetaldehyde shall not exceed 9 mcg/cu. m.

2.6 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications.
When factory-applied jackets are indicated, comply with the following:

1. ASJ White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Typel.

2. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper
backing; complying with ASTM C1136, Typelll.

27 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C1136.

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

a  3M Industrial Adhesives and Tapes Division.
b.  Ideal Tape Co., Inc., an American Biltrite Company.
C. Knauf Insulation.

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

Nookrwd

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C1136.

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

a  3M Industrial Adhesives and Tapes Division.
b.  Avery Dennison Corporation, Specialty Tapes Division.
c.  Knauf Insulation.

2. Width: 3 inches.
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3. Thickness. 6.5 mils.

4.  Adhesion: 90 ounces force/inch in width.

5. Elongation: 2 percent.

6 Tensile Strength: 40 Ibf/inch in width.

7 FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

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

a  3M Industrial Adhesives and Tapes Division.
b.  Avery Dennison Corporation, Specialty Tapes Division.
c.  Knauf Insulation.

Width: 2 inches.

Thickness. 3.7 mils.

Adhesion: 100 ounces force/inch in width.
Elongation: 5 percent.

Tensile Strength: 34 Ibf/inch in width.

Sk~ wLN

28 SECUREMENTS
A. Bands:

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

a.  JohnsManville; a Berkshire Hathaway company.
b.  RPR Products, Inc.

2. Stainless Steel: ASTM A240/A240M, Type 304; 0.015 inch thick, 1/2 inch wide
with wing seal.

3. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020
inch thick, 1/2 inch wide with wing seal.

B. Insulation Pins and Hangers:

1.  Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed
for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit depth
of insulation indicated.

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

1) AGM Industries, Inc.
2) Gemco.
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3) Midwest Fasteners, Inc.
4) Nelson Stud Welding.

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin,
fully annealed for capacitor-discharge welding, 0.106-inch- diameter shank,
length to suit depth of insulation indicated with integral 1-1/2-inch galvanized
carbon-steel washer.

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

1) AGM Industries, Inc.
2) Gemco.

3) Midwest Fasteners, Inc.
4) Nelson Stud Welding.

3. Meta, Adhesively Attached, Perforated-Base Insulation Hangers. Baseplate
welded to projecting spindle that is capable of holding insulation, of thickness
indicated, securely in position indicated when self-locking washer is in place.
Comply with the following requirements:

a Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

1) AGM Industries, Inc.
2) Gemco.
3) Midwest Fasteners, Inc.

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2
inches sguare.

c. Adhesive Recommended by hanger manufacturer. Product with
demonstrated capability to bond insulation hanger securely to substrates
indicated without damaging insulation, hangers, and substrates.

4. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick, aluminum stainless steel sheet, with beveled edge sized as required to hold
insulation securely in place but not less than 1-1/2 inches in diameter.

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

1) AGM Industries, Inc.
2) Gemco.

3) Midwest Fasteners, Inc.
4) Nelson Stud Welding.

b. Protect ends with capped self-locking washers incorporating a spring steel
insert to ensure permanent retention of cap in exposed locations.
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C. Staples. Outward-clinching insulation staples, nomina 3/4-inch- wide, stainless steel or
Monel.

D. Wire: 0.062-inch soft-annealed, stainless stedl.

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

a C & FWire.
b.  Johns Manville; a Berkshire Hathaway company.
C. RPR Products, Inc.

2.9 CORNER ANGLES

A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC in accordance with
ASTM D1784, Class 16354-C. White or color-coded to match adjacent surface.

B. Aluminum Corner Angles. 0.040 inch thick, minimum 1 by 1 inch, aluminum in
accordance with ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14.

C. Stainless Steel Corner Angles: 0.024 inch thick, minimum 1 by 1 inch, stainless steel in
accordance with ASTM A240/A240M, Type 304.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.

1. Verify that systemsto be insulated have been tested and are free of defects.
2. Veify that surfaces to be insulated are clean and dry.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials
that will adversely affect insulation application.

33 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of ducts and fittings.
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B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required
for each item of duct system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, compress, or otherwise damage insulation or
jacket.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Keep insulation materials dry during application and finishing. Replace insulation
materials that get wet during storage or in the installation process before being properly
covered and sealed in accordance with Contract Documents.

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

H. Install insulation with least number of joints practical.

l. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Instal insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation
on anchor legs from point of attachment to supported item to point of attachment
to structure. Taper and seal ends at attachment to structure with vapor-barrier
mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal
insulation to insulation inserts with adhesive or sealing compound recommended
by insulation material manufacturer.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1.  Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas
of compression in the insulation.

2. Cover circumferential joints with 3-inch- wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples along
both edges of strip, spaced 4 inches o.c.

3.  Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to
receive self-sealing lap. Staple laps with outward clinching staples along edge at
2incheso.c.

a For below ambient services, apply vapor-barrier mastic over staples.

4.  Cover joints and seams with tape, according to insulation materia manufacturer's
written instructions, to maintain vapor seal.
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5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to duct flanges and fittings.

L. Cut insulation in a manner to avoid compressing insulation.

M.  Finish installation with systems at operating conditions. Repair joint separations and
cracking due to therma movement.

N. Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and sedl
patches similar to butt joints.

34 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below
top of roof flashing.

4.  Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Sed penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall
flashing at least 2 inches.

4.  Sedl jacket to wall flashing with flashing sealant.

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire
Rated): Install insulation continuously through walls and partitions.

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate
insulation at fire damper sleeves for fire-rated wall and partition penetrations.
Externally insulate damper sleeves to match adjacent insulation and overlap duct
insulation at least 2 inches.

1. Comply with requirementsin Section 07 84 13 "Penetration Firestopping."

E. Insulation Installation at Floor Penetrations:
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1 Duct: For penetrations through fire-rated assemblies, terminate insulation at fire
damper sleeves and externally insulate damper sleeve beyond floor to match
adjacent duct insulation. Overlap damper sleeve and duct insulation at least 2
inches.

2. Sed penetrations through fire-rated assemblies. Comply with requirements in
Section 07 84 13 "Penetration Firestopping."

35 INSTALLATION OF FLEXIBLE ELASTOMERIC AND POLYOLEFIN
INSULATION

A. Comply with manufacturer's written installation instructions and ASTM C1710.

B. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to
eliminate openingsin insulation that allow passage of air to surface being insulated.

C. Square and Rectangular Ducts and Plenums:

1. Provide 1/4 inch more per side for atight, compression fit.
2. Cut sheet insulation with the following dimensions:

a.  Width of duct plus 1/4 inch, one piece.

b.  Height of duct plus 1/4 inch, plus thickness of insulation, two pieces.

c.  Width of duct plus 1/4 inch, plus two times the thickness of insulation, one
piece.

3. Insulate the bottom of the duct with the sheet from (a) above, then the sides with
the two sheets from (b) above, and finally the top of the duct with the sheet from
(c) above.

4.  Insulation without self-adhering backing:

a  Apply 100 percent coverage of manufacturer adhesive on the metal
surface, then the insulation, except for the last 1/4 inch where sheets will
butt together.

b.  Roll sheet down into position.

C. Press two sheets together under compression and apply adhesive at the butt
joint to seal the two sheets together.

5.  Insulation with self-adhering backing:

a Peel back release paper in 6- to 8-inch increments and line up sheet.

b.  Pressfirmly to activate adhesive.

c.  Align material and continue to line up correctly, pressing firmly while
slowly removing release paper.

d.  Allow 1/4-inch overlap for compression at buitt joints.

e.  Apply adhesive at the butt joint to seal the two sheets together.

6. Insulate duct brackets following manufacturer's written installation instructions.

D. Circular Ducts:
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1 Determine the circumference of the duct, using a strip of insulation the same

thickness as to be used.

Cut the sheet to the required size.

Apply 100 percent coverage of manufacturer adhesive on the metal surface then

the insulation.

4.  Apply manufacturer adhesive to the cut surfaces along 100 percent of the
longitudinal seam. Press together the seam at the ends and then the middle. Close
the entire seam starting from the middle.

W

3.6 INSTALLATION OF GLASS-FIBER AND MINERAL-WOOL INSULATION

A. Blanket Insulation Instalation on Ducts and Plenums; Secure with adhesive and
insulation pins.

B. Comply with manufacturer's written installation instructions.

1.  Apply adhesives according to manufacturer's recommended coverage rates per
unit area, for 50 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Ingtal either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides
of vertical ducts asfollows:

a  On duct sides with dimensions 18 inches and smaller, place pins aong
longitudinal centerline of duct. Space 3 inches maximum from insulation
end joints, and 16 inches o.c.

b.  On duct sides with dimensions larger than 18 inches, place pins 16 inches
o.c. each way, and 3 inches maximum from insulation joints. Instal
additional pinsto hold insulation tightly against surface at cross bracing.

(o Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

Impale insulation over pins and attach speed washers.

Cut excess portion of pins extending beyond speed washers or bend

paralel with insulation surface. Cover exposed pins and washers with tape

matching insulation facing.

)

4.  For ducts and plenums with surface temperatures below ambient, install a
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams
and end joints with insulation by removing 2 inches from one edge and one end
of insulation segment. Secure laps to adjacent insulation section with 1/2-inch
outward-clinching staples, 1 inch o.c. Install vapor barrier consisting of factory-
or field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints,
seams, and protrusions.

a Repair punctures, tears, and penetrations with tape or mastic to maintain
vapor-barrier seal.
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b. Install vapor stops for ductwork and plenums operating below 50 deg F at
18-foot intervals. Vapor stops consist of vapor-barrier mastic applied in a
Z-shaped pattern over insulation face, along butt end of insulation, and
over the surface. Cover insulation face and surface to be insulated a width
egual to two times the insulation thickness, but not less than 3 inches.

5.  Overlap unfaced blankets a minimum of 2 inches on longitudina seams and end
joints. At end joints, secure with steel bands spaced a maximum of 18 inches o.c.

6. Install insulation on rectangular duct elbows and transitions with a full insulation
section for each surface. Install insulation on round and flat-oval duct elbows
with individually mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation
surface with 6-inch- wide strips of same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.

C. Board Insulation Instalation on Ducts and Plenums: Secure with adhesive and
insulation pins.

1.  Apply adhesives according to manufacturer's recommended coverage rates per
unit area, for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

3. Ingtal either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides
of vertical ducts asfollows:

a  On duct sides with dimensions 18 inches and smaller, place pins along
longitudinal centerline of duct. Space 3 inches maximum from insulation
end joints, and 16 inches o.c.

b.  On duct sides with dimensions larger than 18 inches, space pins 16 inches
o.c. each way, and 3 inches maximum from insulation joints. Instal
additional pinsto hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e Cut excess portion of pins extending beyond speed washers or bend
paralel with insulation surface. Cover exposed pins and washers with tape
matching insulation facing.

4.  For ducts and plenums with surface temperatures below ambient, install a
continuous unbroken vapor barrier. Create a facing lap for longitudinal seams
and end joints with insulation by removing 2 inches from one edge and one end
of insulation segment. Secure laps to adjacent insulation section with 1/2-inch
outward-clinching staples, 1 inch o.c. Install vapor barrier consisting of factory-
or field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints,
seams, and protrusions.

a Repair punctures, tears, and penetrations with tape or mastic to maintain
vapor-barrier seal.
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b. Install vapor stops for ductwork and plenums operating below 50 deg F at
18-foot intervals. Vapor stops consist of vapor-barrier mastic applied in a
Z-shaped pattern over insulation face, along butt end of insulation, and
over the surface. Cover insulation face and surface to be insulated a width
egual to two times the insulation thickness, but not less than 3 inches.

5.  Ingtal insulation on rectangular duct elbows and transitions with a full insulation
section for each surface. Groove and score insulation to fit as closely as possible
to outside and inside radius of elbows. Install insulation on round and flat-oval
duct elbows with individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation
surface with 6-inch- wide strips of same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.

3.7 FINISHES
A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Materia: Paint jacket with
paint system identified below and as specified in Section 09 91 13 "Exterior Painting”
and Section 09 91 23 "Interior Painting."
1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew
proof.

a Finish Coat Materia: Interior, flat, latex-emulsion size.

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

C. Do not field paint aluminum or stainless stedl jackets.

3.8 FIELD QUALITY CONTROL

A. Testing Agency: Owner will select and Contractor must engage a qualified testing
agency to perform tests and inspections.

B. Perform tests and inspections.
C. Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied
jacket and insulation in layers in reverse order of their installation. Extent of
inspection is limited to one location(s) for each duct system defined in the "Duct
Insulation Schedule, General" Article.

D. All insulation applications will be considered defective Work if sample inspection
reveals noncompliance with regquirements.
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39 DUCT INSULATION SCHEDULE, GENERAL
A. Plenums and Ducts Requiring Insulation:

1.  Indoor, concealed supply and outdoor air.

2. Indoor, exposed supply and outdoor air.

3. Indoor, concealed return located in unconditioned space.

4.  Indoor, exposed return located in unconditioned space.

5. Indoor, concealed exhaust between isolation damper and penetration of building
exterior.

6. Indoor, exposed exhaust between isolation damper and penetration of building
exterior.

7. Outdoor, concealed supply and return.
8.  Outdoor, exposed supply and return.

B. [tems Not Insul ated:

Fibrous-glass ducts.

Metal ducts with duct liner of sufficient thickness to comply with energy code
and ASHRAE/IESNA 90.1.

Factory-insulated flexible ducts.

Factory-insulated plenums and casings.

Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

NP

Nookw

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
A. Concealed, round and flat-oval, supply-air duct insulation is one of the following:

1.  Glass-Fiber Blanket: 1-1/2 inches thick and 1.5 Ib/cu. ft. nominal density.
2. Mineral Wool Blanket: 1-1/2 inches thick and 4 Ib/cu. ft. nominal density.

B. Concedled, round and flat-oval, return-air duct insulation is one of the following:

1.  Glass-Fiber Blanket: 1-1/2 inches thick and 1.5 Ib/cu. ft. nominal density.
2. Minera Wool Blanket: 1-1/2 inches thick and 4 Ib/cu. ft. nominal density.

C. Concealed, round and flat-oval, outdoor-air duct insulation is one of the following:

1.  Glass-Fiber Blanket: 1-1/2 inches thick and 1.5 Ib/cu. ft. nominal density.
2. Minera Wool Blanket: 1-1/2 inches thick and 4 Ib/cu. ft. nominal density.

D. Concealed, round and flat-oval, exhaust-air duct insulation is one of the following:

1.  Glass-Fiber Blanket: 1-1/2 inches thick and 1.5 Ib/cu. ft. nominal density.
2. Minera Wool Blanket: 1-1/2 inches thick and 4 Ib/cu. ft. nominal density.

E. Concealed, rectangular, supply-air duct insulation is one of the following:
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Glass-Fiber Blanket: 1-1/2 inches thick and 1.5 Ib/cu. ft. nominal density.
Glass-Fiber Board: 1-1/2 inches thick and 3 Ib/cu. ft. nominal density.
Mineral Wool Blanket: 1-1/2 inches thick and 4 Ib/cu. ft. nominal density.
Mineral Wool Board: 1-1/2 inches thick and 4 |b/cu. ft. nominal density.
Polyolefin: 1 inch thick.

gkrwbdpE

F. Concedled, rectangular, exhaust-air duct insulation between isolation damper and
penetration of building exterior is one of the following:

1.  Glass-Fiber Blanket: 1-1/2 inches thick and 1.5 Ib/cu. ft. nominal density.

2. Glass-Fiber Board: 1-1/2 inches thick and 3 Ib/cu. ft. nominal density.

3. Mineral Wool Blanket: 1-1/2 inches thick and 4 Ib/cu. ft. nominal density.

4.  Minera Wool Board: 1-1/2 inches thick and 4 Ib/cu. ft. nominal density.
G. Exposed, round and flat-oval, supply-air duct insulation is the following:

1.  Glass-Fiber Pipe and Tank: 1-1/2 inches thick.
2. Minera Wool Pipe and Tank: 1-1/2 inches thick.

H. Exposed, round and flat-oval, exhaust-air duct insulation is the following:
1.  Glass-Fiber Pipe and Tank: 1-1/2 inches thick.

l. Exposed, rectangular, return-air duct insulation is one of the following:
1.  Glass-Fiber Board: 1-1/2 inches thick and 3 Ib/cu. ft. nominal density.
2. Minera Wool Board: 1-1/2 inches thick and 4 Ib/cu. ft. nominal density.
3. Polyolefin: 1 inch thick.

J Exposed, rectangular, exhaust-air duct insulation is one of the following:
1.  Glass-Fiber Board: 1-1/2 inches thick and 3 Ib/cu. ft. nominal density.
2. Minera Wool Board: 1-1/2 inches thick and 4 Ib/cu. ft. nominal density.

311 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materias listed is Contractor's option.
C. Ducts and Plenums, Concealed:

1.  Black PSK-Faced Formaldehyde-Free Fiberglass Duct Wrap .
D. Ducts and Plenums, Exposed:

1.  Black PSK-Faced Formaldehyde-Free Fiberglass Duct Wrap.

END OF SECTION 2307 13
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SECTION 2308 00 - COMMISSIONING OF HVAC

PART 1- GENERAL

11

12

13

RELATED DOCUMENTS

Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes Cx process requirements for the following HVAC systems,
assemblies, and equipment:

N~ WONE

Roof Top Units

Terminal Boxes

Exhaust Fans

Fan Coil Units

Unit Heaters

New DDCS Controls

Test, Adjust, Balance (TAB) Verification
Emergency Ventilation System

Related Requirements:

1. Section 0191 13 "Genera Commissioning Requirements" for general Cx process
requirements and CxA responsibilities.

2. For construction checklists, comply with requirements in various Division 23
Sections specifying HVAC systems, system components, equipment, and
products.

DEFINITIONS

BAS: Building automation system.

Cx: Commissioning, as defined in Section0l 91 13 "Genera Commissioning
Requirements."

CxA: Commissioning Authority, as defined in Section01 91 13 "Genera
Commissioning Requirements.”

DDC: Direct digital controls.

HVAC: Hesating, ventilating, and air conditioning.
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14

"Systems,” "Assemblies," "Subsystems,” "Equipment,” and "Components': Where
these terms are used together or separately, they shal mean "as-built" systems,
assemblies, subsystems, equipment, and components.

TAB: Testing, adjusting, and balancing.

INFORMATIONAL SUBMITTALS

Construction Checklists: Draft construction checklists will be created by CxA for
Contractor review.

Congtruction Checklists; Material, installation, and performance test checklists for
systems, assemblies, subsystems, equipment, and components to be part of the Cx
process and according to requirements in Section 01 91 13 "General Commissioning
Requirements."

1.  Fue piping, including the following:

Natural gas and fuel-oil piping, fittings, and specialties.
Fuel-oil pumps and motors.

Sleeves and sleeve seals.

Meters and gages.

General-duty and specialty valves.

Hangers and supports.

Heat tracing.

Vibration isolation.

TST@mooeo o

2.  Steam and condensate piping, including the following:
a.  Steam and condensate piping, fittings, and specialties.
3. Refrigerant piping, including the following:

Refrigerant piping, fittings, and specialties.
Refrigerant charge.

Sleeves and sleeve sedls.

Meters and gages.

General-duty and specialty valves.
Vibration isolation.

~ooo0 TR

4.  Air distribution systems, including the following:

Supply, return, and exhaust systems.
Metal ducts, liners, and fittings.
Hangers and supports.

Vibration isolation.

Flexible ducts and fittings.

Caep o
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f. Air-duct accessories, including volume dampers, fire and smoke dampers,
turning vanes, and flexible connectors.
g. Duct-mounted access doors and panels.

Air-handling equipment, including the following:

Fans and motors.

Indoor air-handling units with and without coils, dampers, and filters.
Motors.

Hangers and supports.

Vibration isolation.

CaepoTe

C. Test equipment and instrumentation list, identifying the following:

1
2.
3

Equipment/instrument identification number.

Manufacturer, make, model, and serial number.

Cdlibration history, including certificates from agencies that calibrate the
equipment and instrumentation.

Equipment manufacturers proprietary instrumentation and tools. For each
instrument or tool, identify the following:

a  Equipment schedule designation of equipment for which the instrument or
tool isrequired.

b. Manufacturer, make, model, and serial number.

c.  Cdlibration history, including certificates from agencies that calibrate the
instrument or tool, where appropriate.

15 QUALITY ASSURANCE

A. BAS Testing Technician Qualifications. Technicians to perform BAS construction
checklist verification tests, construction checklist verification test demonstrations, Cx
tests, and Cx test demonstrations shall have the following minimum qualifications:

1

2.

3.

Journey level or equivaent skill level with knowledge of BAS, HVAC, electrica
concepts, and building operations.

Minimum three years experience installing, servicing, and operating systems
manufactured by approved manufacturer.

International Society of Automation (ISA)-Certified Control Systems Technician
(CCST) Level I.

B. HVAC Testing Technician Qualifications. Technicians to perform HVAC construction
checklist verification tests, construction checklist verification test demonstrations, Cx
tests, and Cx test demonstrations shall have the following minimum qualifications:
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1. Journey level or equivaent skill level. Vocational school four-year-program
graduate or an Associate's degree in mechanical systems, air conditioning, or
similar field. Degree may be offset by three years experience in servicing
mechanical systems in the HVAC industry. Generaly, required knowledge
includes HVAC systems, electrical concepts, building operations, and application
and use of tools and instrumentation to measure performance of HVAC
equipment, assemblies, and systems.

C. Testing Equipment and Instrumentation Quality and Calibration:

1. Capable of testing and measuring performance within the specified acceptance
criteria.

2. Be calibrated at manufacturer's recommended intervals with current calibration
tags permanently affixed to the instrument being used.

3. Bemaintained in good repair and operating condition throughout duration of use
on Project.

4, Be recalibrated/repaired if dropped or damaged in any way since last calibrated.

D. Proprietary Test Instrumentation and Tools:

1.  Equipment Manufacturer's Proprietary Instrumentation and Tools: For installed
equipment included in the Cx process, test instrumentation and tools
manufactured or prescribed by equipment manufacturer to service, caibrate,
adjust, repair, or otherwise work on its equipment or required as a condition of
equipment warranty, shall comply with the following:

a Include a separate list of proprietary test instrumentation and tools in
operation and maintenance manuals.

b. HVAC proprietary test instrumentation and tools become property of FAA
at the time of Substantial Completion.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31 CONSTRUCTION CHECKLISTS

A. Prepare detailed construction checklists for following HVAC systems, assemblies,
subsystems, equipment, and components:

1. Energy supply systems, including the following:
a Fuel gas supply.
2. Heat generation systems, including the following:

a Furnaces.
b.  Auxiliary equipment.
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3.  Centra-station air-handling systems.
4.  Air, and hydronic distribution systems, including the following:
a  Supply, return, outdoor-air, and exhaust-air distribution systems.
5. Heating and cooling terminal and unitary equipment, including the following:
a Unit heaters.
b.  Fan-coil units.
Cc.  <Insertunits>.VAV boxes
6.  Controls and instrumentation.
7.  TAB veification.

3.2

3.3

34

CONSTRUCTION CHECKLIST REVIEW

Review and provide written comments on draft construction checklists. CxA will create
required draft construction checklists and provide them to Contractor.

Return draft construction checklist review comments within 10 days of receipt.

When review comments have been resolved, the CxA will provide final construction
checklists, marked "Approved for Use, (date).”

Use only construction checklists, marked "Approved for Use, (date)."

Cx TESTING PREPARATION

Certify that HVAC systems, subsystems, and equipment have been installed,
calibrated, and started and that they are operating according to the Contract Documents
and approved submittals.

Certify that HVAC instrumentation and control systems have been completed and
calibrated, that they are operating according to the Contract Documents and approved
submittals, and that pretest set points have been recorded.

Certify that TAB procedures have been completed and that TAB reports have been
submitted, discrepancies corrected, and corrective work approved.

Set systems, subsystems, and equipment into operating mode to be tested according to
approved test procedures (for example, normal shutdown, normal auto position, normal
manual position, unoccupied cycle, emergency power, and alarm conditions).

Cx TEST CONDITIONS

Perform tests using design conditions, whenever possible.
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1.  Simulated conditions may, with approval of COR, be imposed using an artificial
load when it is impractical to test under design conditions. Before simulating
conditions, calibrate testing instruments. Provide equipment to simulate loads.
Set simulated conditions as directed by CxA and document simulated conditions
and methods of simulation. After tests, return configurations and settings to
normal operating conditions.

2. Cx test procedures may direct that set points be atered when simulating
conditionsisimpractical.

3. Cx test procedures may direct that sensor values be altered with a signal
generator when design or simulating conditions and altering set points are
impractical.

B. If tests cannot be completed because of a deficiency outside the scope of the HVAC
system, document the deficiency and report it to COR. After deficiencies are resolved,
reschedul e tests.

C. If seasonal testing is specified, complete appropriate initial performance tests and
documentation and schedul e seasonal tests.

35 Cx TESTSCOMMON TO HVAC SYSTEMS

A. Measure capacities and effectiveness of systems, assemblies, subsystems, equipment,
and components, including operational and control functions, to verify compliance with
acceptance criteria.

B. Test systems, assemblies, subsystems, equipment, and components operating modes,
interlocks, control responses, responses to abnormal or emergency conditions, and
response according to acceptance criteria.

C. Coordinate schedule with, and perform Cx activities at the direction of, CxA.

D. Comply with construction checklist requirements, including material verification,
installation checks, startup, and performance tests requirements specified in

Division 23 Sections specifying HVAC systems and equipment.

E. Provide technicians, instrumentation, tools, and equipment to perform and document

the following:

1. Construction checklist verification tests.

2. Construction checklist verification test demonstrations.
3. Cx tedts.

4, Cx test demonstrations.
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3.6 TAB VERIFICATION

A. Completion of "Preparation” Article requirements for preparation of a TAB plan that
includes strategies and step-by-step procedures, and system-readiness checks and
reports, as specified in Section 23 05 93 "Testing, Adjusting, and Balancing for
HVAC."

B. Scope: HVAC air systems and hydronic piping systems.

C. Purpose: Differentia flow relationships intended to maintain air pressurization
differentials between the various areas of Project.

D. Conditions of the Test:

1. Cx Test Demonstration Sampling Rate: As specified in "Inspections’ Article in
Section 23 05 93 "Testing, Adjusting, and Balancing for HYAC."

2. Systemsoperating in full heating mode.

3. Systemsoperating in full cooling mode.

E. Acceptance Criteria:

1. Under al conditions, rechecked measurements comply with "Inspections® Article
in Section 23 05 93 "Testing, Adjusting, and Balancing for HYAC."

2. Additionally, no rechecked measurement shall differ from measurements
documented in the final report by more than two times the tolerances allowed.

3. Under al conditions, where the Contract Documents indicate a differential in
airflow between supply and exhaust and/or return in a space, the differential
relationship shall be maintained.

3.7 TERMINAL UNIT EQUIPMENT Cx TESTS
A. VAV Terminal Air Unitswith Coils:
1. Prerequisites: Instalation verification of the following:

Occupancy Input Device: Occupancy sensor.

Occupancy Output Device: DDC system binary output.

Room Temperature Input Device: Electronic temperature sensor.

Room Temperature Output Device: Electronic damper actuators and
control-valve operators.

e Display the following at the operator's workstation:

apop

1) Room/area served.

2) Room occupied/unoccupied.

3) Room temperature indication.

4) Room temperature set point.

5) Room temperature set point, occupied.
6) Room temperature set point, unoccupied.
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7) Air-damper position as percentage open.
8) Control-valve position as percentage open.

Scope: VAV terminal air unitsin supply-air systems, and associated controls.
Purpose:

W

a Room temperature control.
4, Conditions of the Test:

a  Cx Test Demonstration Sampling Rate: 10 percent of each model/size unit.

b.  Temperature Control - Occupied: Start with the room unoccupied. Occupy
the room and observe the change to occupied status. Observe temperature
control until room temperature is stable at occupied set point, plus or minus
1.0deg F.

c.  Temperature Control - Unoccupied: Start with the room occupied. Vacate
the room and observe the change to unoccupied status. Observe
temperature control until room temperature is stable at unoccupied set
point, plus or minus 1.0 deg F.

5.  Acceptance Criteria
a.  Temperature Control - Occupied:

1) Control system status changes from "occupied” to "unoccupied"
after the specified time.

2) Room temperature is stable at occupied set point, plus or minus 1.0
deg F within 10 minutes of occupancy. Room temperature does not
overshoot or undershoot set point by more than 2.0 deg F during
transition.

b.  Temperature Control - Unoccupied:

1) Control system status changes from "unoccupied" to "occupied"
after five minutes of continuous occupancy.

2) Room temperature is stable at unoccupied set point, plus or minus
1.0 deg F within 30 minutes of occupancy.

3.8 AIR-HANDLING SYSTEM Cx TESTS
A. Supply Fan(s) Variable-Volume Control:
1.  Conditions of the Test:
Minimum supply-air flow.
Midrange Supply-Air Flow: 50 to 60 percent of maximum.

Maximum supply-air flow.
Excess supply-air discharge static pressure.

oo oo

2. Acceptance Criteria
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a At al supply-air flow rates, and during changes in supply-air flow,
discharge air static pressure is at set point plus or minus 2 percent.

3. END OF SECTION 23 08 00
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SECTION 2309 23 - DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A. Provide a BACnet based Direct Digital Control System (DDCS) to control and monitor
the Heating, Ventilating, and Air Conditioning (HVAC) equipment furnished and
installed under this project.

B. Provide all necessary hardware, software and control devices to execute the sequence
of operation and comply with the HYAC Control Diagrams and DDCS Point Function
Schedule shown on the contract drawings. The OWS (Operator's Workstation),
Building Controllers (BC), Advanced Application Controllers (AAC), Application
Specific Controllers (ASC) and all input/output devices shall communicate using the
protocols and network standards as defined by ANSI/ASHRAE Standard 135-2020,
BACnet. All contrallers, including unitary controllers, shall be BACnet-compliant and
listed by the BACnet Testing Laboratory (BTL).

C. The DDCS shall be a Schneider Electric EcoStruxure BACnet Building Operation.

D. The BAS system supplier shall review and study all HVAC drawings and the entire
specification to familiarize themselves with the equipment and system operation and to
verify the quantities and types of dampers, operators, alarms, etc. to be provided.

E. All interlocking wiring, wiring and installation of control devices associated with the
equipment listed below shall be provided under this Contract. When the BAS system is
fully installed and operational, the BAS system supplier and representatives of the FAA
will review and check out the system - see System Acceptance and Testing section of
this document. At that time, the BAS system supplier shall demonstrate the operation
of the system and prove that it complies with the intent of the drawings and
specifications.

F. Except as otherwise specified, provide operators for equipment such as dampers if the
equipment manufacturer does not provide these. Coordinate requirements with the
various Contractors.

G. Provide services and manpower necessary for commissioning of the system in
coordination with the HVAC Contractor, Balancing Contractor and FAACs
representative.
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H. All work performed under this section of the specifications will comply with all
governing codes, laws and governing bodies. If the drawings and/or specifications are
in conflict with governing codes, the Contractor, with guidance from the engineer, shall
submit a proposal with appropriate modifications to the project to meet code
restrictions. If this specification and associated drawings exceed governing code
requirements, the specification will govern. The Contractor shall obtain and pay for all
necessary construction permits and licenses.

13 REFERENCE STANDARDS

A. American Society of Heating, Refrigerating and Air-Conditioning Engineers
(ASHRAE)

1. 135-2020: BACnet - Data Communication Protocol for Building Automation and
Control Networks, including all published addenda.

B. Electronic Industries Association/Telecommunications Industry Association (EIA/TIA)

1. EIA/TIA-232: Interface Between Data Terminad Equipment and Data
Circuit-Terminating Equipment Employing Serial Binary Data Exchange.

2.  EIA/TIA-485: Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multi-point Systems.

3. EIA/TIA-568: Commercia Building Telecommunications Wiring Standard.

4. EIA/TIA-606: Administration Standard for the Telecommunications
Infrastructure of Commercia Buildings.

C. Institute of Electrical and Electronics Engineers (IEEE)

1 IEEE-802.3; Standards for Local Area Networks - Carrier Sense Multiple Access
with Collision Detection (CSMA/CD) Access Method and Physical Layer
Specifications.

D. International Organization for Standardization (1SO)
1. 1S0-8802: Telecommunications and Information Exchange Between Systems.
E. National Fire Protection Association (NFPA)

70: National Electric Code

72: National Fire Alarm Code

90A: Standard for the Installation of Air Conditioning and Ventilating Systems
262: Standard Method of Test for Fire and Smoke Characteristics of Wires and
Cables.

pODPE

F. Underwriters Laboratories (UL)

1. 94 Tests for Flammability of Plastic Materials for Parts in Devices and
Appliances
2. 268: Smoke Detectors for Fire Protective Signaling Systems
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3. 268A: Smoke Detectors for Duct Applications

4 486A: Wire Connectors and Soldering Lugs for Use With Copper Conductors
5. 916: Energy Management Equipment Listing

6 1449: Surge Protective Devices

G. Federal Communications Commission (FCC)
1. 47CFR Part 15, Subpart B - Unintentional Radiators
H. National Electrical Manufacturer's Association (NEMA)

1 ICS6: Enclosures for Industrial Control Systems.

14 DEFINITIONS

A. Algorithm: A logical procedure for solving a recurrent mathematical problem. A
prescribed set of well-defined rules or processes for solving a problem in a finite
number of steps.

B. Anaog: A continuoudy varying signal value, such as current, flow, pressure, or
temperature.

C. BACnet Specific Definitions:

1. BACnet: Building Automation Control Network Protocol, ASHRAE 135. A
communications protocol allowing devices to communicate data over and
services over anetwork.

2.  BACnet Interoperability Building Blocks (BIBBs): BIBB defines a small portion
of BACnet functionality that is needed to perform a particular task. BIBBs are
combined to build the BACnet functional requirements for adevice.

3. BACnet/IP; Defines and alows using a reserved UDP socket to transmit BACnet
messages over |P networks. A BACnet/IP network is a collection of one or more
I P subnetworks that share the same BACnet network number.

4, BACnet Testing Laboratories (BTL): Organization responsible for testing
products for compliance with ASHRAE 135, operated under direction of BACnet
International .

5. PICS (Protocol Implementation Conformance Statement): Written document that
identifies the particular options specified by BACnet that are implemented in a
device.

D. Binary: Two-state signal where a high signal level represents ON" or "OPEN"
condition and alow signal level represents "OFF" or "CLOSED" condition. "Digital" is
sometimes used interchangeably with "Binary" to indicate a two-state signal.

E. Controller: Generic term for any standalone, microprocessor-based, digital controller
residing on a network, used for local or globa control. Three types of controllers are
indicated:  Building Controller, Advanced Application Controller, and
Application-Specific Controller.
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F. Control System Integrator: An entity that assists in expansion of existing enterprise
system and support of additional operator interfaces to 1/0O being added to existing
enterprise system.

G. COV: Changes of value.

H. DDC System Provider: Authorized representative of, and trained by, DDC system
manufacturer and responsible for execution of DDC system Work indicated.

l. Distributed Control: Processing of system data is decentralized and control decisions
are made at subsystem level. System operational programs and information are
provided to remote subsystems and status is reported back. On loss of communication,
subsystems shall be capable of operating in a standalone mode using the last best
available data.

J DOCSIS: Data-Over Cable Service Interface Specifications.
K. E/P: Voltage to pneumatic.

L. Gateway: Bidirectional protocol translator that connects control systems that use
different communication protocols.

M.  HLC: Heavy load conditions.

N. 1/0: System through which information is received and transmitted. 1/0O refers to analog
input (Al), binary input (BI), analog output (AO) and binary output (BO). Analog
signals are continuous and represent control influences such as flow, level, moisture,
pressure, and temperature. Binary signals convert electronic signals to digital pulses
(values) and generally represent two-position operating and alarm status. "Digital," (DI
and (DO), is sometimes used interchangeably with "Binary,” (Bl) and (BO),
respectively.

O. |/P: Current to pneumatic.
P. LAN: Local area network.

Q. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than
50 V or for remote-control, signaling power-limited circuits.

R. Mobile Device: A data-enabled phone or tablet computer capable of connecting to a
cellular data network and running a native control application or accessing a web
interface.

S. Modbus TCP/IP: An open protocol for exchange of process data.

T. MS/TP. Master-slave/token-passing, |EE 8802-3. Datalink protocol LAN option that
uses twisted-pair wire for low-speed communication.
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Network Building Controller: Digital controller, which supports a family of
programmable application controllers and application-specific controllers, that
communicates on peer-to-peer network for transmission of global data.

Network Repeater: Device that receives data packet from one network and rebroadcasts
it to another network. No routing information is added to protocol.

POT: Portable operator's terminal .

RAM: Random access memory.

RF: Radio frequency.

Router: Device connecting two or more networks at network layer.
TCP/IP: Transport control protocol/Internet protocol.

UPS: Uninterruptible power supply.

USB: Universal Serial Bus.

User Datagram Protocol (UDP): This protocol assumes that the IP is used as the
underlying protocol.

VAV: Variable air volume,

WLED: White light emitting diode.

ACTION SUBMITTALS
Product Data: For each type of product include the following:

1. Construction details, materia descriptions, dimensions of individual components
and profiles, and finishes.

2. Operating characteristics, electrical characteristics, and furnished accessories
indicating process operating range, accuracy over range, control signal over
range, default control signal with loss of power, calibration data specific to each
unique application, electrical power requirements, and limitations of ambient
operating environment, including temperature and humidity.

3. Product description with complete technical data, performance curves, and
product specification sheets.

4. Installation, operation and maintenance instructions including factors effecting
performance.

5. Bill of materiads of indicating quantity, manufacturer, and extended model
number for each unique product.

a.  Workstation/Laptop.
b. Printer.

C. DDC controllers.

d. Enclosures.
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e Electrical power devices.
f. UPS units.
0.  Accessories.
h. I nstruments.
i.

Control dampers and actuators.

6.  When manufacturer's product datasheets apply to a product series rather than a
specific product model, clearly indicate and highlight only applicable
information.

7. Each submitted piece of product literature shall clearly cross reference
specification and drawings that submittal is to cover.

B. Software Submittal ;

1.  Crossreferenced listing of software to be loaded on each operator workstation,
server, and DDC controller.

2. Description and technical data of all software provided, and cross-referenced to
products in which software will be installed.

3. Operating system software, operator interface and programming software, color
graphic software, DDC controller software, maintenance management software,
and third-party software.

4. Include a flow diagram and an outline of each subroutine that indicates each
program variable name and units of measure.

5. Listing and description of each engineering equation used with reference source.

6. Listing and description of each constant used in engineering equations and a

reference source to prove origin of each constant.

Description of operator interface to alphanumeric and graphic programming.

Description of each network communication protocol.

Description of system database, including all dataincluded in database, database

capacity and limitations to expand database.

10. Description of each application program and device drivers to be generated,
including specific information on data acquisition and control strategies showing
their relationship to system timing, speed, processing burden and system
throughout.

11. Controlled Systems. Instrumentation list with element name, type of device,
manufacturer, model number, and product data. Include written description of
sequence of operation including schematic diagram.

© © N

C. Shop Drawings:
1.  Genera Requirements:

a  Include cover drawing with Project name, location, FAA, COR, Contractor
and issue date with each Shop Drawings submission.

b. Include a drawing index sheet listing each drawing number and title that
matches information in each title block.

c.  Drawings Size: All shop drawings shall be prepared in AutoCAD software.
In addition to the drawings. Drawings shall be B size or larger.

2. Include plans, elevations, sections, and mounting details where applicable.
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3. Include details of product assemblies. Indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size
of each field connection.

Detaill means of vibration isolation and show attachments to rotating equipment.
Plan Drawings indicating the following:

o

a.  Screened backgrounds of walls, structura grid lines, HVAC equipment,
ductwork and piping.

b. Room names and numbers with coordinated placement to avoid
interference with control products indicated.

C. Each desktop workstation, server, gateway, router, DDC controller, control
panel instrument connecting to DDC controller, and damper connecting to
DDC controller, if included in Project.

d. Exact placement of products in rooms, ducts, and piping to reflect
proposed installed condition.

e Network communication cable and raceway routing.

Proposed routing of wiring, cabling, conduit, and tubing, coordinated with

building services for review before installation.

—h

6.  Schematic drawings for each controlled HVAC system indicating the following:

a I/0 points labeled with point names shown. Indicate instrument range,
normal operating set points, and alarm set points. Indicate fail position of
each damper and valve, if included in Project.

b. /O listed in table format showing point name, type of device,
manufacturer, model number, and cross-reference to product data sheet
number.

c. A graphic showing location of control I/O in proper relationship to HVAC
system.

d.  Wiring diagram with each 1/0O point having a unique identification and
indicating labels for all wiring terminals.

e Unique identification of each 1/0O that shall be consistently used between
different drawings showing same point.

f. Elementary wiring diagrams of controls for HVAC equipment motor
circuits including interlocks, switches, relays and interface to DDC
controllers.

g. Narrative sequence of operation.

h.  Graphic sequence of operation, showing all inputs and output logical
blocks.

7. Control panel drawings indicating the following:

a Panel dimensions, materials, size, and location of field cable, raceways,
and tubing connections.

b. Interior subpanel layout, drawn to scae and showing all internal
components, cabling and wiring raceways, nameplates and allocated spare
space.

C. Front, rear, and side elevations and nameplate legend.

d.  Uniquedrawing for each panel.

8.  DDC system network riser diagram indicating the following:
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10.

a Each device connected to network with unique identification for each.

b.  Interconnection of each different network in DDC system.

C. For each network, indicate communication protocol, speed and physical
means of interconnecting network devices, such as copper cable type.
Indicate raceway type and size for each.

d.  Each network port for connection of an operator workstation or other type
of operator interface with unique identification for each.

Monitoring and control signal diagrams indicating the following:

Control signal cable and wiring between controllers and 1/0.
Point-to-point schematic wiring diagrams for each product.
Control signal tubing to sensors, switches and transmitters.
Process signal tubing to sensors, switches and transmitters.

ap oo

Color graphics indicating the following:

a  Itemized list of color graphic displays to be provided.
b. For each display screen to be provided, atrue color copy showing layout of
pictures, graphics and data displayed.

D. System Description:

1

SRS o

Full description of DDC system architecture, network configuration, operator
interfaces and peripherals, servers, controller types and applications, gateways,
routers and other network devices, and power supplies.

Complete listing and description of each report, log and trend for format and
timing and events which initiate generation.

System and product operation under each potential failure condition including,
but not limited to, the following:

Loss of power.

Loss of network communication signal.

Loss of controller signalsto inputs and outpoints.
Operator workstation failure.

Server failure.

Gateway failure.

Network failure

Controller failure.

Instrument failure.

Control damper and valve actuator failure.

T STQ o0 o

Complete bibliography of documentation and mediato be delivered to FAA.
Description of testing plans and procedures.
Description of FAA training.

E. Samples:

1

For each of the following exposed product, installed in finished space for
approval of selection of aesthetic characteristics:
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Pressure instruments specified in Section23 09 23.23 "Pressure
Instruments.”

b.  Temperature instruments specified in Section 23 09 23.27 "Temperature
Instruments."
16 INFORMATIONAL SUBMITTALS

A. Qualification Data:

1.  Manufacturer's qualification data.
2.  Testing agency's qualifications data.

B. Product Certificates:

1.  Data Communications Protocol Certificates: Certifying that each proposed DDC
system component complies with ASHRAE 135.

C. Preconstruction Test Reports. For each separate test performed.

D. Source quality-control reports.

E. Field quality-control reports.

17 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For DDC system to include in emergency, operation
and maintenance manuals.

1. In addition to items specified in Section 01 78 23 "Operation and Maintenance
Data," include the following:

a

b.

oo

Project Record Drawings of as-built versions of submittal Shop Drawings
provided in electronic PDF format.

Testing and commissioning reports and checklists of completed fina
versions of reports, checklists, and trend logs.

As-built versions of submittal Product Data.

Names, addresses, e-mail addresses and 24-hour telephone numbers of
Installer and service representatives for DDC system and products.
Operator's manual with procedures for operating control systems including
logging on and off, handling alarms, producing point reports, trending data,
overriding computer control and changing set points and variables.
Programming manuals with description of programming language and
syntax, of statements for agorithms and calculations used, of point
database creation and modification, of program creation and modification,
and of editor use.

Engineering, installation, and maintenance manuals that explain how to:

1) Design and install new points, panels, and other hardware.

DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 230923- 9



FAA Warrenton Administrative Building Modernization 11 March 2022
DCCA ADM Warrenton, Virginia Issue For Bid Submittal

2) Perform preventive maintenance and calibration.
3) Debug hardware problems.
4) Repair or replace hardware.

h.  Documentation of al programs created using custom programming
language including set points, tuning parameters, and object database.

i Backup copy of graphic files, programs, and database on electronic media
such asDVDs.

j. List of recommended spare parts with part numbers and suppliers.

k. Complete origina-issue documentation, installation, and maintenance
information for furnished third-party hardware .

l. Complete original-issue copies of furnished software, including operating
systems, custom programming language, and graphics software.

m.  Licenses, guarantees, and warranty documents.

n.  Recommended preventive maintenance procedures for system components,
including schedule of tasks such as inspection, cleaning, and calibration;
time between tasks; and task descriptions.

0. FAA training materials.

18 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials and parts that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

B. Furnish quantity indicated of matching product(s) in Project inventory for each unique
size and type of following:

Application-Specific Controller: One.

Room Temperature Sensor: One.

General-Purpose Relay: One.

Multifunction Time-Delay Relay: One.

Current-Sensing Relay: One.

Combination On-Off Status Sensor and On-Off Relay: One.
Transformer: One.

DC Power Supply: One.

NG~ WONE

19 QUALITY ASSURANCE
A. DDC System Ma