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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING H2M

PART 1 GENERAL

1.01 SECTION INCLUDES

A

B.

Pipe sleeves.

Manufactured sleeve-seal systems.

1.02 RELATED REQUIREMENTS

A

m o 0 o

m

Section 078400 - Firestopping.

Section 099113 - Exterior Painting: Preparation and painting of exterior piping systems.
Section 099123 - Interior Painting: Preparation and painting of interior piping systems.
Section 220523 - General-Duty Valves for Plumbing Piping.

Section 220553 - Identification for Plumbing Piping and Equipment: Piping identification.

Section 220719 - Plumbing Piping Insulation.

1.03 REFERENCE STANDARDS

A

ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe
Insulation (Metal-Mesh Covered) (Industrial Type); 2016.

ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a
(Reapproved 2017).

1.04 SUBMITTALS

See Section 013000 - Administrative Requirements, for submittal procedures.

Shop Drawings: Indicate pipe materials used, jointing methods, supports, floor and wall
penetration seals. Indicate installation, layout, weights, mounting and support details, and
piping connections.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 016000 - Product Requirements, for additional provisions.

1.05 QUALITY ASSURANCE

A

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

Installer Qualifications: Company specializing in performing work of the type specified this
section.
1. Approved by manufacturer.

Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have
accumulated from the installation and testing of the system.

1.06 DELIVERY, STORAGE, AND HANDLING

A

Deliver and store sleeve and sleeve seals in shipping containers, with labeling in place.

H2M architects + engineers SLEEVES AND SLEEVE SEALS

FOR PLUMBING PIPING

Village of Mount Kisco - Additions/Alterations to Mutual Station 2205171



SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING H2M

B.

Provide temporary protective coating on cast iron and steel sleeves if shipped loose.

1.07 WARRANTY

A

See Section 017800 - Closeout Submittals, for additional warranty requirements.

PART 2 PRODUCTS

2.01 PIPE SLEEVES

A

Manufacturers:
1. Flexicraft Industries; Pipe Wall Sleeve: www.flexicraft.com/#sle.
2.  Substitutions: See Section 016000 - Product Requirements.

Vertical Piping:

1. Sleeve Length: 1 inch (25 mm) above finished floor.

2. Provide sealant for watertight joint.

3. Blocked Out Floor Openings: Provide 1-1/2 inch (40 mm) angle set in silicon adhesive
around opening.

4. Drilled Penetrations: Provide 1-1/2 inch (40 mm) angle ring or square set in silicone
adhesive around penetration.

Plastic or Sheet Metal: Pipe passing through interior walls, partitions, and floors, unless steel or
brass sleeves are specified below.

Pipe Passing Through Below Grade Exterior Walls:

1. Zinc coated or cast iron pipe.

2. Provide watertight space with link rubber or modular seal between sleeve and pipe on both
pipe ends.

Pipe Passing Through Concrete Beam Flanges, except where Brass Pipe Sleeves are
Specified:

1.  Galvanized steel pipe or black iron pipe with asphalt coating.

2. Connect sleeve with floor plate except in mechanical rooms.

Pipe Passing Through Mechanical, Laundry, and Animal Room Floors above Basement:
1. Galvanized steel pipe or black iron pipe with asphalt coating.
2. Connect sleeve with floor plate except in mechanical rooms.

Penetrations in concrete beam flanges are permitted but are prohibited through ribs or beams
without prior approval from the H2M.

Clearances:

1. Provide allowance for insulated piping.

2. Wall, Floor, Floor, Partitions, and Beam Flanges: 1 inch (25 mm) greater than external;
pipe diameter.

3. All Rated Openings: Caulked tight with fire stopping material complying with ASTM E814
in accordance with Section 078400 to prevent the spread of fire, smoke, and gases.

2.02 MANUFACTURED SLEEVE-SEAL SYSTEMS

A. Manufacturers:
1. Advance Products & Systems, LLC; Innerlynx: www.apsonline.com/#sle.
2. Flexicraft Industries; PipeSeal: www.flexicraft.com/#sle.
3.  Substitutions: See Section 016000 - Product Requirements.
H2M architects + engineers SLEEVES AND SLEEVE SEALS
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING H2M

Modular/Mechanical Seal:

1. Synthetic rubber interlocking links continuously fill annular space between pipe and
wall/casing opening.

2. Provide watertight seal between pipe and wall/casing opening.

3 Elastomer element size and material in accordance with manufacturer's
recommendations.

4. Glass reinforced plastic pressure end plates.

PART 3 EXECUTION

3.01 PREPARATION

A

B.

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

Remove scale and foreign material, from inside and outside, before assembly.

3.02 INSTALLATION

A. Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.
B. Install piping to conserve building space, to not interfere with use of space and other work.
C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe,
joints, or connected equipment.
D. Inserts:
1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches (100 m).
4.  Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
E. Structural Considerations:
1. Do not penetrate building structural members unless indicated.
F. Provide sleeves when penetrating footings, floors, walls, and partitions. Seal pipe including
sleeve penetrations to achieve fire resistance equivalent to fire separation required.
1. Aboveground Piping:
a. Pack solid using mineral fiber complying with ASTM C592.
b. Fill space with an elastomer caulk to a depth of 0.50 inch (15 mm) where penetrations
occur between conditioned and unconditioned spaces.
2. All Rated Openings: Caulk tight with fire stopping material complying with ASTM E814 in
accordance with Section 078400 to prevent the spread of fire, smoke, and gases.
3.  Caulk exterior wall sleeves watertight with lead and oakum or mechanically expandable
chloroprene inserts with mastic-sealed components.
G. Manufactured Sleeve-Seal Systems:
1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.
2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.
3. Locate piping in center of sleeve or penetration.
4. Install field assembled sleeve-seal system components in annular space between sleeve
and piping.
H2M architects + engineers SLEEVES AND SLEEVE SEALS
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SECTION 220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING H2M

5.  Tighten bolting for a water-tight seal.
6. Install in accordance with manufacturer's recommendations.

H. When installing more than one piping system material, ensure system components are
compatible and joined to ensure the integrity of the system. Provide necessary joining fittings.
Ensure flanges, union, and couplings for servicing are consistently provided.

3.03 CLEANING
A. Upon completion of work, clean all parts of the installation.

B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may have
accumulated from the installation and testing of the system.

C. See Section 017419 - Construction Waste Management and Disposal, for additional
requirements.

END OF SECTION

H2M architects + engineers SLEEVES AND SLEEVE SEALS
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 GENERAL

1.01 SECTION INCLUDES

A

m

m O o @

Applications.
Angle valves.
Ball valves.
Check valves.
Gate valves.
Globe valves.

Plug valves.

1.02 RELATED REQUIREMENTS

m o o w »

m

Section 078400 - Firestopping.

Section 083100 - Access Doors and Panels.

H2M

Section 220553 - Identification for Plumbing Piping and Equipment.

Section 220716 - Plumbing Equipment Insulation.
Section 220719 - Plumbing Piping Insulation.

Section 221005 - Plumbing Piping.

1.03 ABBREVIATIONS AND ACRONYMS

m o o w »

m

r o

J.

CWP: Cold working pressure.

EPDM: Ethylene propylene copolymer rubber.

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

NRS: Non-rising stem.

OS&Y: Outside screw and yoke.
PTFE: Polytetrafluoroethylene.
RS: Rising stem.

SWP: Steam working pressure.
TFE: Tetrafluoroethylene.

WOG: Water, oil, and gas.

1.04 REFERENCE STANDARDS

A. API STD 594 - Check Valves: Flanged, Lug Wafer, and Butt-Welding; 2017.

H2M architects + engineers
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING H2M
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ASME B1.20.1 - Pipe Threads, General Purpose (Inch); 2013 (Reaffirmed 2018).
ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2015.

ASME B16.5 - Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch
Standard; 2017.

ASME B16.10 - Face-to-Face and End-to-End Dimensions of Valves; 2017.

ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2018.

ASME B16.34 - Valves - Flanged, Threaded and Welding End; 2017.

ASME B31.9 - Building Services Piping; 2017.

ASME BPVC-IX - Qualification Standard for Welding, Brazing, and Fuzing Procedures;
Welders; Brazers; and Welding, Brazing, and Fusing Operators - Welding Brazing and Fusing
Qualifications; 2019.

ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2003 (Reapproved 2016).

ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings; 2004 (Reapproved 2019).

ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining
Castings for Use at Elevated Temperatures; 1999 (Reapproved 2018).

ASTM A536 - Standard Specification for Ductile Iron Castings; 1984 (Reapproved 2019)e1.
ASTM B61 - Standard Specification for Steam or Valve Bronze Castings; 2015.

ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017.
AWWA C606 - Grooved and Shouldered Joints; 2015.

MSS SP-45 - Bypass and Drain Connections; 2003 (Reaffirmed 2008).

MSS SP-67 - Butterfly Valves; 2017.

MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; 2011.

MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; 2018.

MSS SP-72 - Ball Valves with Flanged or Butt-Welding Ends for General Service; 2010a.
MSS SP-78 - Cast Iron Plug Valves, Flanged and Threaded Ends; 2011.

MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves; 2013.

MSS SP-85 - Cast Iron Globe & Angle Valves, Flanged and Threaded Ends; 2011.

MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010.

MSS SP-125 - Gray Iron and Ductile Iron In-Line, Spring-Loaded, Center-Guided Check Valves;
2018.

H2M architects + engineers GENERAL-DUTY VALVES FOR
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING H2M

AA. NSF 61 - Drinking Water System Components - Health Effects; 2019.
AB. NSF 372 - Drinking Water System Components - Lead Content; 2016.
1.05 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data on valves including manufacturers catalog information. Submit
performance ratings, rough-in details, weights, support requirements, and piping connections.

C. Warranty: Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

D. Operation and Maintenance Data: Include manufacturer's descriptive literature, operating
instructions, maintenance and repair data, and parts listings.

E. Maintenance Materials: Furnish Owner with one wrench for every five plug valves, in each size
of square plug valve head.
1. See Section 016000 - Product Requirements, for additional provisions.

1.06 QUALITY ASSURANCE

A. Manufacturer:
1. Obtain valves for each valve type from single manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:

Minimize exposure of operable surfaces by setting plug and ball valves to open position.
Protect valve parts exposed to piped medium against rust and corrosion.

Protect valve piping connections such as grooves, weld ends, threads, and flange faces.
Adjust globe, gate, and angle valves to the closed position to avoid clattering.

Secure check valves in either the closed position or open position.

Adjust butterfly valves to closed or partially closed position.

ook wh =

B. Use the following precautions during storage:
1. Maintain valve end protection and protect flanges and specialties from dirt.
a. Provide temporary inlet and outlet caps.
b. Maintain caps in place until installation.

1.08 EXERCISE THE FOLLOWING PRECAUTIONS FOR HANDLING:

A. Avoid the use of operating handles or stems as rigging or lifting points.
PART 2 PRODUCTS
2.01 APPLICATIONS

A. Provide the following valves for the applications if not indicated on drawings:
1. Shutoff: Ball, butterfly, gate or plug.
2. Dead-End: Single-flange butterfly (lug) type.
3. Throttling: Provide globe, ball, or butterfly.

B. Domestic, Hot and Cold Water Valves:

H2M architects + engineers GENERAL-DUTY VALVES FOR
PLUMBING PIPING
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING H2M

2 NPS (50 DN) and Smaller:

a. Bronze and Brass: Provide with solder-joint ends.
b. Bronze Angle: Class 125, bronze disc.

c. Ball: One piece, full port, brass with brass trim.

d. Bronze Swing Check: Class 125, bronze disc.

e. Bronze Gate: Class 125, NRS.
f.  Bronze Globe: Class 125, bronze disc.

2.02 GENERAL REQUIREMENTS

A

H.

Valve Pressure and Temperature Ratings: No less than rating indicated; as required for system
pressures and temperatures.

Valve Sizes: Match upstream piping unless otherwise indicated.

Valve Actuator Types:

1. Gear Actuator: Quarter-turn valves 8 NPS (200 DN) and larger.

2. Hand Lever: Quarter-turn valves 6 NPS (150 DN) and smaller except plug valves.
3.  Wrench: Plug valves with square heads.

Valves in Insulated Piping: With 2 NPS (50 DN) stem extensions and the following features:

1. Gate Valves: Rising stem.

2. Ball Valves: Extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

3. Butterfly Valves: Extended neck.

Valve-End Connections:

1. Threaded End Valves: ASME B1.20.1.

2. Pipe Flanges and Flanged Fittings 1/2 NPS (15 DN) through 24 NPS (600 DN): ASME
B16.5.

3. Solder Joint Connections: ASME B16.18.

4. Grooved End Connections: AWWA C606.

General ASME Compliance:

1. Ferrous Valve Dimensions and Design Criteria: ASME B16.10 and ASME B16.34.
2. Solder-joint Connections: ASME B16.18.

3. Building Services Piping Valves: ASME B31.9.

Potable Water Use:

1.  Certified: Approved for use in compliance with NSF 61 and NSF 372.

2. Lead-Free Certified: Wetted surface material includes less than 0.25 percent lead
content.

Source Limitations: Obtain each valve type from a single manufacturer.

2.03 BRONZE, ANGLE VALVES

A

Class 125: CWP Rating: 200 psig (1380 kPa).

Comply with MSS SP-80, Type 1.

Body: Bronze; ASTM B62, with integral seat and screw in bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: Bronze.

Packing: Asbestos free.

ook wN =
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING H2M

7.

Handwheel: Bronze or aluminum.

2.04 BRASS, BALL VALVES

A

Two Piece, Full Port with Brass Trim and Threaded Connections:

ook wh=~

Comply with MSS SP-110.

SWP Rating: 150 psig (1035 kPa).

CWP Rating: 600 psig (4140 kPa), WOG.
Body: Forged brass.

Seats: PTFE.

Ball: Chrome-plated brass.

2.05 BRONZE, BALL VALVES

A

General:

1.
2.

Fabricate from dezincification resistant material.

Copper alloys containing more than 15 percent zinc are not permitted.

One Piece, Reduced Port with Bronze Trim:

1.

2
3.
4.
5
6

Comply with MSS SP-110.

SWP Rating: 400 psig (2760 kPa).
CWP Rating: 600 psig (4140 kPa).
Body: Bronze.

Ends: Press.

Seats: PTFE.

2.06 STAINLESS STEEL, BALL VALVES

A

Two Piece, Full Port with Stainless Steel Trim:

N AWN =

Comply with MSS SP-110.

SWP Rating: 150 psig (1035 kPa).
CWP Rating: 1000 psig (6895 kPa).
Body: Stainless steel.

Ends: Threaded or press.

Seats: PFTE.

Stem: Stainless steel.

Ball: Stainless steel.

2.07 BRASS, INLINE CHECK VALVES

A

m o 0 o

F.

Class 150: CWP Rating: 300 psig (2,068 kPa), WOG.

Maximum Service Temperature: 250 deg F (121.1 deg C).

Body: Forged brass.

Disc: Forged brass.

Seal: PTFE, bubble-tight.

End-Connections: Threaded.

2.08 BRONZE, SWING CHECK VALVES

A. General:
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING H2M

1.
2.

C
1.
2.
3
4
5

Fabricate from dezincification resistant material.

Copper alloys containing more than 15 percent zinc are not permitted.

lass 125 CWP Rating; 200 psig (1,380 kPa) WOG:

Comply with MSS SP-80, Type 3.

Design: Y-pattern, horizontal or vertical flow.
Body: Bronze, ASTM B62.

Ends: Threaded.

Disc: Bronze.

2.09 IRON, HORIZONTAL SWING CHECK VALVES

A

Class 125:

©CoOoNO>OR~WN =

Comply with MSS SP-71, Type I.
CWP Rating: 200 psig (1380 kPa).
Design: Clear or full waterway.

Body: ASTM A126, gray cast iron with bolted bonnet.

Ends: Flanged.

Trim: Composition.

Seat Ring and Disc Holder: Bronze.
Disc: PTFE.

Gasket: Asbestos free.

2.10 IRON, GROOVED-END SWING CHECK VALVES

A

300 CWP:

1.  CWP Rating: 300 psig (2070 kPa).

2. Body: ASTM A536, Grade 65-45-12 ductile iron.
3. Seal: EPDM.

4. Disc: Ductile iron.

5. Coating: Black, non-lead paint.

2.11 IRON, CENTER-GUIDED CHECK VALVES

A. Class 125, Globe:

1.

2.
3.
4.

Comply with MSS SP-125.

CWP Rating: 200 psig (1380 kPa).
Style: Spring loaded.

Ends: Flanged.

2.12 BRONZE, GATE VALVES

A

General:

1.
2.

Fabricate from dezincification resistant material.

Copper alloys containing more than 15 percent zinc are not permitted.

NRS (Non-rising Stem) or OS & Y (Rising Stem):

N>R WN =

Comply with MSS SP-80, Type I.
Class 125: CWP Rating 200 psig (1380 kPa).

Body: ASTM B62, bronze with integral seat and screw-in bonnet.

Ends: Threaded or solder joint joint.

Stem: Bronze.

Disc: Solid wedge; bronze.

Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum.
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING H2M

2.13 BRONZE, GLOBE VALVES

A. General:
1. Fabricate from dezincification resistant material.
2. Copper alloys containing more than 15 percent zinc are not permitted.

B. Class 125: CWP Rating 200 psig (1380 kPa):

Comply with MSS SP-80, Type 1.

Body: ASTM B62, bronze with integral seat and screw-in bonnet.
Ends: Threaded joint.

Stem: Bronze.

Disc: PTFE.

Packing: Asbestos free.

Handwheel: Malleable Iron.

Noakwdh =

PART 3 EXECUTION
3.01 EXAMINATION

A. Discard all packing materials and verify that valve interior, including threads and flanges are
completely clean without signs of damage or degradation that could result in leakage.

B. Verify valve parts to be fully operational in all positions from closed to fully open.

C. Confirm gasket material to be suitable for the service, to be of correct size, and without defects
that could compromise effectiveness.

D. Should valve is determined to be defective, replace with new valve.
3.02 INSTALLATION

A. Provide unions or flanges with valves to facilitate equipment removal and maintenance while
maintaining system operation and full accessibility for servicing.

B. Provide separate valve support as required and locate valve with stem at or above center of
piping, maintaining unimpeded stem movement.

END OF SECTION

H2M architects + engineers GENERAL-DUTY VALVES FOR
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT  H2M

PART 1 GENERAL

1.01 SECTION INCLUDES

A

Support and attachment components for equipment, piping, and other plumbing work.

1.02 REFERENCE STANDARDS

A

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products; 2017.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2019.

ASTM EB84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2019b.

ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.
MFMA-4 - Metal Framing Standards Publication; 2004.

MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018.

UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.03 SUBMITTALS

A

B.

C.

See Section 013000 - Administrative Requirements, for submittal procedures.
Installer's Qualifications: Include evidence of compliance with specified requirements.
Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by

product testing agency. Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.04 QUALITY ASSURANCE

A

B.

Comply with applicable building code.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

1.05 DELIVERY, STORAGE, AND HANDLING

A

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS

2.01 SUPPORT AND ATTACHMENT COMPONENTS

A

General Requirements:

H2M architects + engineers HANGERS AND SUPPORTS
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT  H2M

Comply with MSS SP-58.

Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of plumbing work.

3. Provide products listed, classified, and labeled as suitable for the purpose intended, where
applicable.

4. Steel Components: Use corrosion resistant materials suitable for the environment where

installed.

a. Zinc-Plated Steel: Electroplated in accordance with ASTM B633.

b. Galvanized Steel: Hot-dip galvanized after fabrication in accordance with ASTM
A123/A123M or ASTM A153/A153M.

N =

B. Metal Channel (Strut) Framing Systems:
1. Comply with MFMA-4.

C. Hanger Rods: Threaded zinc-plated steel unless otherwise indicated.

D. Thermal Insulated Pipe Supports:
1. General Construction and Requirements:
a. Insulated pipe supports to be provided at hanger, support, and guide locations on pipe
requiring insulation or additional support.
b. Surface Burning Characteristics: Flame spread index/smoke developed index of
5/30, maximum, when tested in accordance with ASTM E84 or UL 723.
c. Pipe supports to be provided for nominally sized, 1/2 inch to 30 inch (12.7 mm to 762
mm) iron pipes.
d. Insulation inserts to consist of rigid phenolic foam insulation surrounded by a 360
degree, PVC jacketing.
2.  PVC Jacket:
a. Pipe insulation protection shields to be provided with a ball bearing hinge and locking
seam.
b. Moisture Vapor Transmission: 0.0071 perm inch (0.0092 ng/Pa s m), when tested in
accordance with ASTM E96/E96M.
c. Thickness: 60 mil (1.524 mm).

E. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

F. Pipe Installation Accessories:
1. CPVC Pipe Supports:
a. Manufacturers:
1) HoldRite, a brand of Reliance Worldwide Corporation: www.holdrite.com/#sle.
2) Substitutions: See Section 016000 - Product Requirements.
2. Thermal Insulated Pipe Supports:
a. Manufacturers:
1) HoldRite, a brand of Reliance Worldwide Corporation: www.holdrite.com/#sle.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.

C. Verify that conditions are satisfactory for installation prior to starting work.
H2M architects + engineers HANGERS AND SUPPORTS
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT  H2M

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Provide independent support from building structure. Do not provide support from piping,
ductwork, conduit, or other systems.

C. Unless specifically indicated or approved by H2M, do not provide support from suspended
ceiling support system or ceiling grid.

D. Unless specifically indicated or approved by H2M, do not provide support from roof deck.

E. Do not penetrate or otherwise notch or cut structural members without approval of Structural
Engineer.

F. Provide thermal insulated pipe supports complete with hangers and accessories. Install thermal
insulated pipe supports during the installation of the piping system.

G. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on
its own weight for support.

H. Secure fasteners according to manufacturer's recommended torque settings.
I.  Remove temporary supports.
3.03 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Inspect support and attachment components for damage and defects.

C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by
manufacturer. Replace components that exhibit signs of corrosion.

D. Correct deficiencies and replace damaged or defective support and attachment components.
END OF SECTION
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT H2M

PART 1 GENERAL

1.01 SECTION INCLUDES

A

B.

C.

D.

Nameplates.
Tags.
Stencils.

Pipe markers.

1.02 RELATED REQUIREMENTS

A

Section 099123 - Interior Painting: Identification painting.

1.03 REFERENCE STANDARDS

A

ASME A13.1 - Scheme for the Identification of Piping Systems; 2015.

1.04 SUBMITTALS

A

B.

C.

D.

E.

See Section 013000 - Administrative Requirements, for submittal procedures.
List: Submit list of wording, symbols, letter size, and color coding for mechanical identification.

Chart and Schedule: Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

Product Data: Provide manufacturers catalog literature for each product required.

Manufacturer's Installation Instructions: Indicate special procedures, and installation.

PART 2 PRODUCTS

2.01 IDENTIFICATION APPLICATIONS

A

Piping: Tags.
Pumps: Nameplates.
Tanks: Nameplates.

Valves: Tags.

2.02 NAMEPLATES

A

Manufacturers:

1. Seton Identification Products: www.seton.com/#sle.
2. Bunting

3. Brady

4.  Substitutions: See Section 016000 - Product Requirements.

Description: Laminated three-layer plastic with engraved white letters on dark contrasting
background color.
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT H2M

2.03 TAGS

A

D.

Manufacturers:

1.  Brady Corporation: www.bradycorp.com/#sle.

2.  Seton Identification Products: www.seton.com/#sle.

3. Bunting

4.  Substitutions: See Section 016000 - Product Requirements.

Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting
background color. Tag size minimum 1-1/2 inch (40 mm) diameter.

Metal Tags: Brass with stamped letters; tag size minimum 1-1/2 inch (40 mm) diameter with
smooth edges.

Valve Tag Chart: Typewritten letter size list in anodized aluminum frame.

2.04 STENCILS

A

Manufacturers:

1.  Brady Corporation: www.bradycorp.com/#sle.

2. Seton Identification Products: www.seton.com/#sle.

3. Bunting

4. Substitutions: See Section 016000 - Product Requirements.

Stencils: With clean cut symbols and letters of following size:

1. 3/4to 1-1/4 inch (20-30 mm) Outside Diameter of Insulation or Pipe: 8 inch (200 mm) long
color field, 1/2 inch (15 mm) high letters.

2. 1-1/2to 2 inch (40-50 mm) Outside Diameter of Insulation or Pipe: 8 inch (200 mm) long
color field, 3/4 inch (20 mm) high letters.

3. 2-1/2to 6 inch (65-150 mm) Outside Diameter of Insulation or Pipe: 12 inch (300 mm)
long color field, 1-1/4 inch (30 mm) high letters.

Stencil Paint: As specified in Section 099123, semi-gloss enamel, colors complying with ASME
A13.1.

2.05 PIPE MARKERS

A. Manufacturers:
1. Brady Corporation: www.bradycorp.com/#sle.
2. Seton Identification Products: www.seton.com/#sle.
3. Bunting
4. Substitutions: See Section 016000 - Product Requirements.

B. Comply with ASME A13.1.

C. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification of
fluid being conveyed.

D. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT H2M

Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape,
minimum 6 inches (150 mm) wide by 4 mil (0.10 mm) thick, manufactured for direct burial
service.

Color code as follows:

1. Potable, Cooling, Boiler, Feed, Other Water: Green with white letters.
2. Flammable Fluids: Yellow with black letters.

3. Compressed Air: Blue with white letters.

PART 3 EXECUTION

3.01 PREPARATION

A

B.

Degrease and clean surfaces to receive adhesive for identification materials.

Prepare surfaces in accordance with Section 099123 for stencil painting.

3.02 INSTALLATION

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tags with corrosion resistant chain.

C. Apply stencil painting in accordance with Section 099123.

D. Install plastic pipe markers in accordance with manufacturer's instructions.

E. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

F. Install underground plastic pipe markers 6 to 8 inches (150 to 200 mm) below finished grade,
directly above buried pipe.

G. Use tags on piping 3/4 inch (20 mm) diameter and smaller.

1. Identify service, flow direction, and pressure.

2. Install in clear view and align with axis of piping.

3. Locate identification not to exceed 20 feet (6 m) on straight runs including risers and
drops, adjacent to each valve and Tee, at each side of penetration of structure or
enclosure, and at each obstruction.

H. Install ductwork with plastic nameplates. Identify with air handling unit identification number and
area served. Locate identification at air handling unit, at each side of penetration of structure or
enclosure, and at each obstruction.

END OF SECTION
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SECTION 220719 - PLUMBING PIPING INSULATION H2M

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Piping insulation.
B. Jackets and accessories.
1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 099113 - Exterior Painting: Painting insulation jacket.
C. Section 099123 - Interior Painting: Painting insulation jacket.
D. Section 221005 - Plumbing Piping: Placement of hangers and hanger inserts.
1.03 REFERENCE STANDARDS

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019.

B. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007
(Reapproved 2013).

C. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and
Finishing Cement; 2007 (Reapproved 2013).

D. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2019.

E. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2013).

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2019b.

G. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.

H. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current
Edition, Including All Revisions.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

C. Manufacturer's Instructions: Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.
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SECTION 220719 - PLUMBING PIPING INSULATION H2M

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.07 FIELD CONDITIONS

A. Maintain ambient conditions required by manufacturers of each product.

B. Maintain temperature before, during, and after installation for minimum of 24 hours.
PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics: Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 GLASS FIBER

A. Manufacturers:
1. Johns Manville Corporation: www.jm.com/#sle.
2. Substitutions: See Section 016000 - Product Requirements.

B. Insulation: ASTM C547 and ASTM C795; rigid molded, nhoncombustible.
1.  K(Ksi) Value: ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C).
2. Maximum Service Temperature: 850 degrees F (454 degrees C).
3. Maximum Moisture Absorption: 0.2 percent by volume.

C. Insulation: ASTM C547 and ASTM C795; rigid molded, noncombustible, with wicking material
to transport condensed water to the outside of the system for evaporation to the atmosphere.
1. K (Ksi) Value: ASTM C177, 0.23 at 75 degrees F (0.034 at 24 degrees C).
2. Maximum Service Temperature: 220 degrees F (104 degrees C).
3. Maximum Moisture Absorption: 0.2 percent by volume.

D. Insulation: ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to
jacket.
1. K (Ksi) Value: ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C).

2. Maximum Service Temperature: 650 degrees F (343 degrees C).
3. Maximum Moisture Absorption: 0.2 percent by volume.

E. Vapor Barrier Jacket: White Kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02
perm-inches (0.029 ng/Pa s m).

F. Tie Wire: 0.048 inch (1.22 mm) stainless steel with twisted ends on maximum 12 inch (300
mm) centers.

G. Vapor Barrier Lap Adhesive: Compatible with insulation.
H. Insulating Cement/Mastic: ASTM C195; hydraulic setting on mineral wool.

I.  Fibrous Glass Fabric:
1. Cloth: Untreated; 9 0z/sq yd (305 g/sq m) weight.
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SECTION 220719 - PLUMBING PIPING INSULATION H2M

J.

K.

Indoor Vapor Barrier Finish:
1. Cloth: Untreated; 9 0z/sq yd (305 g/sq m) weight.
2. Vinyl emulsion type acrylic, compatible with insulation, black color.

Insulating Cement: ASTM C449.

2.03 JACKETS

A

PVC Plastic.
1. Manufacturers:
a. Johns Manville Corporation: www.jm.com/#sle.
b. Substitutions: See Section 016000 - Product Requirements.
2. Jacket: One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature: 0 degrees F (Minus 18 degrees C).
b. Maximum Service Temperature: 150 degrees F (66 degrees C).
c. Moisture Vapor Permeability: 0.002 perm inch (0.0029 ng/Pa s m), maximum, when
tested in accordance with ASTM E96/E96M.
d. Thickness: 10 mil (0.25 mm).
e. Connections: Brush on welding adhesive.
3. Covering Adhesive Mastic: Compatible with insulation.

PART 3 EXECUTION

3.01 EXAMINATION

A

B.

Verify that piping has been tested before applying insulation materials.

Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION

A

B.

Install in accordance with manufacturer's instructions.

Install in accordance with North American Insulation Manufacturers Association (NAIMA)
National Insulation Standards.

Exposed Piping: Locate insulation and cover seams in least visible locations.

Insulated pipes conveying fluids below ambient temperature: Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

Install cellular melamine with factory-applied jackets with a manufacturer-approved adhesive

along seams, both straight lap joints and circumferential lap joints.

1. Install seal over seams with factory-approved room temperature vulcanization (RTV)
silicone sealant to ensure a positive vapor barrier seal in outdoor and sanitary washdown
environments.

Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied. Secure with self-sealing
longitudinal laps and butt strips with pressure sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.
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SECTION 220719 - PLUMBING PIPING INSULATION H2M

G. For hot piping conveying fluids 140 degrees F (60 degrees C) or less, do not insulate flanges
and unions at equipment, but bevel and seal ends of insulation.

H. For hot piping conveying fluids over 140 degrees F (60 degrees C), insulate flanges and unions
at equipment.

I.  Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.
Secure with outward clinch expanding staples.
2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe. Finish with glass cloth and adhesive or PVC fitting covers.

J. Inserts and Shields:

Application: Piping 1-1/2 inches (40 mm) diameter or larger.

Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

Insert Location: Between support shield and piping and under the finish jacket.

Insert Configuration: Minimum 6 inches (150 mm) long, of same thickness and contour as

adjoining insulation; may be factory fabricated.

5. Insert Material: Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

rpONM~

K. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at
supports, protrusions, and interruptions. At fire separations, refer to Section 078400.

L. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet (3
meters) above finished floor): Finish with canvas jacket sized for finish painting.

M. Exterior Applications: Provide vapor barrier jacket. Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement. Cover with aluminum jacket with seams located on bottom side of
horizontal piping.

N. Buried Piping: Provide factory fabricated assembly with inner all-purpose service jacket with
self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil (0.025 mm) thick
aluminum foil sandwiched between three layers of bituminous compound; outer surface faced
with a polyester film.

END OF SECTION
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SECTION 221005 - PLUMBING PIPING H2M

PART 1 GENERAL

1.01 SECTION INCLUDES

A

Pipe, pipe fittings, specialties, and connections for piping systems.
Sanitary sewer.

Domestic water.

Storm water.

Flanges, unions, and couplings.
Pipe hangers and supports.
Manufactured sleeve-seal systems.
Ball valves.

Butterfly valves.

. Balancing valves.

0. Control and service valves.

1. Strainers.

S0 NoORON S

1.02 RELATED REQUIREMENTS

A

m O o @

m

Section 078400 - Firestopping.

Section 099113 - Exterior Painting.

Section 099123 - Interior Painting.

Section 220516 - Expansion Fittings and Loops for Plumbing Piping.
Section 220553 - Identification for Plumbing Piping and Equipment.
Section 220719 - Plumbing Piping Insulation.

Section 330110.58 - Disinfection of Water Utility Piping Systems.

1.03 REFERENCE STANDARDS

A. ANSI Z21.22 - American National Standard for Relief Valves and Automatic Gas Shutoff
Devices for Hot Water Supply Systems; 2015.

B. ANSI Z223.1 - National Fuel Gas Code; 2016.

C. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2016.

D. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2018.

E. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2018.

F. ASME B31.1 - Power Piping; 2018.

G. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2018.

H. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2017.

I.  ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products; 2017.
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J.  ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2019.

K. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).

L. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2016.

M. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2018.

N. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and
Copper Alloy Tube; 2016.

O. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper
Alloy Tube and Fittings; 2016.

P. ASTM C14 - Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pipe; 2015a.

Q. ASTM C14M - Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, Culvert
Pipe and (Metric); 2015a.

R. ASTM C76 - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pipe; 2019b.

S. ASTM C76M - Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pipe (Metric); 2019b.

T. ASTM C443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber
Gaskets; 2012 (Reapproved 2017).

U. ASTM C443M - Standard Specification for Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets (Metric); 2011 (Reapproved 2017).

V. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;
2014.

W. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2015, with Editorial Revision (2018).

X. ASTM D2235 - Standard Specification for Solvent Cement for Acrylonitrile-Butadiene-Styrene
(ABS) Plastic Pipe and Fittings; 2004 (Reapproved 2016).

Y. ASTM D2239 - Standard Specification for Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on
Controlled Inside Diameter; 2012a.

Z. ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series); 2015.

AA. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40; 2017.

AB. ASTM D2513 - Standard Specification for Polyethylene (PE) Gas Pressure Pipe, Tubing, and
Fittings; 2019.

AC. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Piping Systems; 2012 (Reapproved 2018).
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AD.

AE.

AF.

AG.

AH.

ASTM D2609 - Standard Specification for Plastic Insert Fittings for Polyethylene (PE) Plastic
Pipe; 2015.

ASTM D2661 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40
Plastic Drain, Waste, and Vent Pipe and Fittings; 2014, with Editorial Revision (2018).

ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and
Vent Pipe and Fittings; 2014.

ASTM D2680 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl
Chloride) (PVC) Composite Sewer Piping; 2001 (Reapproved 2014).

ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for Outside
Diameter-Controlled Polyethylene Pipe and Tubing; 2014.

Al. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings;
2017.

AJ. ASTM D2846/D2846M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Hot- and Cold-Water Distribution Systems; 2019.

AK. ASTM D2855 - Standard Practice for the Two-Step (Primer & Solvent Cement) Method of
Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping
Components with Tapered Sockets; 2015.

AL. ASTM D2996 - Standard Specification for Filament-Wound "Fiberglass"
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe; 2017.

AM. ASTM D2997 - Standard Specification for Centrifugally Cast "Fiberglass"
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe; 2015.

AN. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings; 2016.

AO. ASTM D3262 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Sewer Pipe; 2016.

AP. ASTM D3517 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Pressure Pipe; 2019.

AQ. ASTM D3754 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Sewer and Industrial Pressure Pipe; 2019.

AR. ASTM D3840 - Standard Specification for "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe Fittings for Nonpressure Applications; 2019.

AS. ASTM F437 - Standard Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 80; 2015.

AT. ASTM F438 - Standard Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 40; 2017.

AU. ASTM F439 - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe
Fittings, Schedule 80; 2019.
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AV.

AW.

AX.

AY.

BA.

BB.

BC.

BD.

BE.

BF.

BG.

BH.

BI.

BJ.

BK.

BL.

BM.

BN.

BO.

ASTM F441/F441M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Pipe, Schedules 40 and 80; 2015.

ASTM F442/F442M - Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Pipe (SDR-PR); 2019.

ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe;
2014.

ASTM F493 - Standard Specification for Solvent Cements for Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe and Fittings; 2014.

ASTM F628 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40
Plastic Drain, Waste, and Vent Pipe With a Cellular Core; 2012, with Editorial Revision (2018).

ASTM F679 - Standard Specification for Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic
Gravity Sewer Pipe and Fittings; 2016.

ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992,with
Editiorial Revision (2018).

ASTM F876 - Standard Specification for Crosslinked Polyethylene (PEX) Tubing; 2019a.

ASTM F877 - Standard Specification for Crosslinked Polyethylene (PEX) Hot- and Cold-Water
Distribution Systems; 2019.

ASTM F1281 - Standard Specification for Crosslinked Polyethylene/Aluminum/Crosslinked
Polyethylene (PEX-AL-PEX) Pressure Pipe; 2017.

ASTM F1282 - Standard Specification for Polyethylene/Aluminum/Polyethylene (PE-AL-PE)
Composite Pressure Pipe; 2017.

ASTM F1960 - Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings
for Use with Cross-linked Polyethylene (PEX) Polyethylene of Raised Temperature (PE-RT)
Tubing; 2019.

AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron Pipe Systems; 2010.

AWWA C651 - Disinfecting Water Mains; 2014.

AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 In. Through 12 In. (100 mm Through
300 mm), for Water Transmission and Distribution; 2016.

AWWA C901 - Polyethylene (PE) Pressure Pipe and Tubing, 1/2 In. (13 mm) Through 3 In. (76
mm), for Water Service; 2017.

AWWA C950 - Fiberglass Pressure Pipe; 2013.

CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and
Storm Drain, Waste and Vent Piping Applications; 2017 (Revised 2018).

CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; 2012 (Revised
2018).

ICC-ES ACO01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2015.

H2M architects + engineers PLUMBING PIPING
Village of Mount Kisco - Additions/Alterations to Mutual Station 221005-4



SECTION 221005 - PLUMBING PIPING H2M

BP.

BQ.
BR.

BS.

BT.

BU.

BV.

ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry
Elements; 2015.

ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2015.

ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete
Elements; 2016.

MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2018.

MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010.

NSF 61 - Drinking Water System Components - Health Effects; 2019.

NSF 372 - Drinking Water System Components - Lead Content; 2016.

1.04 SUBMITTALS

A

B.

See Section 013000 - Administrative Requirements for submittal procedures.

Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalog information. Indicate valve data and ratings.

Shop Drawings: For non-penetrating rooftop supports, submit detailed layout developed for this
project, with design calculations for loadings and spacings.

Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1.  See Section 016000 - Product Requirements for additional provisions.

1.05 QUALITY ASSURANCE

A

B.

C.

Perform work in accordance with applicable codes.
Valves: Manufacturer's name and pressure rating marked on valve body.

Identify pipe with marking including size, ASTM material classification, ASTM specification,
potable water certification, water pressure rating.

1.06 DELIVERY, STORAGE, AND HANDLING

A

B.

Accept valves on site in shipping containers with labeling in place. Inspect for damage.
Provide temporary protective coating on cast iron and steel valves.

Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

1.07 FIELD CONDITIONS

A

Do not install underground piping when bedding is wet or frozen.

H2M architects + engineers PLUMBING PIPING
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PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Supply Systems: Provide piping, pipe fittings, and solder and flux (if used), that
comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.

2.02 SANITARY SEWER PIPING, BURIED BEYOND 5 FEET (1500 MM) OF BUILDING
2.03 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET (1500 MM) OF BUILDING

A. Castlron Pipe: ASTM A74 extra heavy weight.
1.  Fittings: Cast iron.
2. Joints: Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene gaskets
or lead and oakum.

B. Cast Iron Pipe: CISPI 301, hubless.
1.  Fittings: Castiron.
2. Joints: CISPI 310, neoprene gasket and stainless steel clamp and shield assembilies.

2.04 SANITARY SEWER PIPING, ABOVE GRADE

A. PVC Pipe: ASTM D2729.
1. Fittings: PVC.
2. Joints: Solvent welded, with ASTM D2564 solvent cement.

2.05 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Tube: ASTM B88 (ASTM B88M), Type K (A), Drawn (H).
1.  Fittings: ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints: ASTM B32, alloy Sn95 solder.

2.06 STORM WATER PIPING, BURIED WITHIN 5 FEET (1500 MM) OF BUILDING

A. PVC Pipe: ASTM D2665 or ASTM D3034.
1.  Fittings: PVC.
2. Joints: Solvent welded, with ASTM D2564 solvent cement.

2.07 STORM WATER PIPING, ABOVE GRADE

A. PVC Pipe: ASTM D2665 or ASTM D3034.
1.  Fittings: PVC.
2. Joints: Solvent welded, with ASTM D2564 solvent cement.

2.08 NATURAL GAS PIPING, BURIED BEYOND 5 FEET (1500 MM) OF BUILDING

A. Polyethylene Pipe: ASTM D2513, SDR 11.
1. Fittings: ASTM D2683 or ASTM D2513 socket type.
2. Joints: Fusion welded.

2.09 NATURAL GAS PIPING, BURIED WITHIN 5 FEET (1500 MM) OF BUILDING

A. Steel Pipe: ASTM A53/A53M Schedule 40 black.
1. Fittings: ASTM A234/A234M, wrought steel welding type.
2. Joints: ASME B31.1, welded.
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3. Jacket: AWWA C105/A21.5 polyethylene jacket or double layer, half-lapped 10 mil (0.25
mm) polyethylene tape.

2.10 NATURAL GAS PIPING, ABOVE GRADE

A. Steel Pipe: ASTM A53/A53M Schedule 40 black.
1.  Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.
2. Joints: Threaded or welded to ASME B31.1.

2.11 FLANGES, UNIONS, AND COUPLINGS

A. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

2.12 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports: Individual steel rod hangers attached to structure or to trapeze

hangers.

Trapeze Hangers: Welded steel channel frames attached to structure.

Vertical Pipe Support: Steel riser clamp.

Floor Supports: Concrete pier or steel pedestal with floor flange; fixture attachment.

Rooftop Supports for Low-Slope Roofs: Steel pedestals with bases that rest on top of

roofing membrane, not requiring any attachment to the roof structure and not penetrating

the roofing assembly, with support fixtures as specified; and as follows:

a. Bases: High-density polypropylene.

b. Base Sizes: As required to distribute load sufficiently to prevent indentation of roofing
assembly.

c. Steel Components: Stainless steel or carbon steel hot-dip galvanized after fabrication
in accordance with ASTM A123/A123M.

d. Attachment/Support Fixtures: As recommended by manufacturer, same type as
indicated for equivalent indoor hangers and supports; corrosion-resistant material.

e. Height: Provide minimum clearance of 6 inches (150 mm) under pipe to top of
roofing.

oohA®

B. Plumbing Piping - Drain, Waste, and Vent:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (15 to 40 mm, DN): Malleable iron, adjustable
swivel, split ring.
2. Hangers for Pipe Sizes 2 inch (50 mm, DN) and Over: Carbon steel, adjustable, clevis.
3. Wall Support for Pipe Sizes to 3 inch (80 mm, DN): Cast iron hook.

C. Plumbing Piping - Water:
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch (15 to 40 mm, DN): Malleable iron, adjustable
swivel, split ring.
2. Hangers for Cold Pipe Sizes 2 inch (50 mm, DN) and Over: Carbon steel, adjustable,
clevis.
3. Hangers for Hot Pipe Sizes 2 to 4 inch (50 to 100 mm, DN): Carbon steel, adjustable,
clevis.

2.13 MANUFACTURED SLEEVE-SEAL SYSTEMS

A. Manufacturers:
1. The Metraflex Company; MetraSeal: www.metraflex.com/#sle.
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B.

Modular/Mechanical Seal:

1. Synthetic rubber interlocking links continuously fill annular space between pipe and
wall/casing opening.

2. Provide watertight seal between pipe and wall/casing opening.

3 Elastomer element size and material in accordance with manufacturer's
recommendations.

4. Glass reinforced plastic pressure end plates.

2.14 BALL VALVES

A

Manufacturers:
1. Apollo Valves: www.apollovalves.com/#sle.
2.  Substitutions: See Section 016000 - Product Requirements.

Construction, 4 inch (100 mm, DN) and Smaller: MSS SP-110, Class 150, 400 psi (2760 kPa)
CWP, bronze or ductile iron body, 304 stainless steel or chrome plated brass ball, regular port,
teflon seats and stuffing box ring, blow-out proof stem, lever handle with balancing stops,
threaded or grooved ends with union.

2.15 BALANCING VALVES

A

Manufacturers:
1. Taco, Inc; : www.taco-hvac.com/#sle.
2.  Substitutions: See Section 016000 - Product Requirements.

Construction: Class 125, brass or bronze body with union on inlet and outlet, temperature and
pressure test plug on inlet and outlet, blowdown/backflush drain.

Manual Operated Y-Pattern Globe, Size 1/2 to 2 inch (15 to 50 mm, DN):

1. Class 125, brass or bronze body, multi-turn handwheel, memory stop, variable orifice,
soldered connections, dual PT (hot and cold pressure-temperature) test ports for 300 psi
(2,068 kPa), minus 4 to 250 deg F (minus 20 to 121.1 deg C) WOG service.

Calibration: Control flow within five percent of selected rating, over operating pressure range of
10 times minimum pressure required for control, maximum minimum pressure 3.5 psi (24 kPa).

2.16 STRAINERS

A

B.

Manufacturers:
1. Armstrong International, Inc; . www.armstronginternational.com/#sle.
2. Jomar Valves, a division of Jomar Group; : www.jomarvalve.com/#sle.

3. Substitutions: See Section 016000 - Product Requirements.

Size 1/2 inch (15 mm, DN) to 3 inch (80 mm, DN):
1. Class 150, threaded forged bronze Y-pattern body, stainless steel perforated mesh screen
with cap, and rated for 150 psi (1,034 kPa), 250 deg F (121.1 deg C) WOG service.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that excavations are to required grade, dry, and not over-excavated.
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3.02 PREPARATION

A.
B.

C.

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
Remove scale and dirt, on inside and outside, before assembly.

Prepare piping connections to equipment with flanges or unions.

3.03 INSTALLATION

A

B.

Install in accordance with manufacturer's instructions.
Provide non-conducting dielectric connections wherever jointing dissimilar metals.

Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to
walls.

Install piping to maintain headroom, conserve space, and not interfere with use of space.
Group piping whenever practical at common elevations.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment. See Section 220516.

Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.

Copper Pipe and Tube: Make soldered joints in accordance with ASTM B828, using specified
solder, and flux meeting ASTM B813; in potable water systems use flux also complying with
NSF 61 and NSF 372.

PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855.
Sleeve pipes passing through partitions, walls, and floors.

Manufactured Sleeve-Seal Systems:

1. Install manufactured sleeve-seal systems in sleeves located in grade slabs and exterior
concrete walls at piping entrances into building.

2. Provide sealing elements of the size, quantity, and type required for the piping and sleeve
inner diameter or penetration diameter.

3. Locate piping in center of sleeve or penetration.

4. Install field assembled sleeve-seal system components in annular space between sleeve
and piping.

5.  Tighten bolting for a watertight seal.

6. Install in accordance with manufacturer's recommendations.

3.04 APPLICATION

A

Provide flow controls in water recirculating systems where indicated.

3.05 TOLERANCES

A. Drainage Piping: Establish invert elevations within 1/2 inch (10 mm) vertically of location
indicated and slope to drain at minimum of 1/8 inch per foot (1:100) slope.
H2M architects + engineers PLUMBING PIPING
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SECTION 221005 - PLUMBING PIPING H2M

B. Water Piping: Slope at minimum of 1/32 inch per foot (1:400) and arrange to drain at low
points.

3.06 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Disinfect water distribution system in accordance with Section 330110.58.
END OF SECTION
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SECTION 221006 - PLUMBING PIPING SPECIALTIES H2M

PART 1 GENERAL

1.01 SECTION INCLUDES

A

m

r o

m O o @

Drains.

Cleanouts.

Hose bibbs.

Washing machine boxes and valves.
Backflow preventers.

Water hammer arrestors.

Sanitary waste interceptors.

Mixing valves.

Catch basins and manholes.

Hose Reels

Exterior penetration accessories.

1.02 RELATED REQUIREMENTS

A

B.

C.

D.

Section 016000 - Product Requirements: Procedures for Owner-supplied products.
Section 221005 - Plumbing Piping.
Section 223000 - Plumbing Equipment.

Section 224000 - Plumbing Fixtures.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ASME A112.6.3 - Floor and Trench Drains; 2016.

C. ASME A112.6.4 - Roof, Deck, and Balcony Drains; 2008 (Reaffirmed 2012).

D. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers; 2004, with
Errata.

E. ASSE 1012 - Performance Requirements for Backflow Preventers with an Intermediate
Atmospheric Vent; 2009.

F. ASSE 1013 - Performance Requirements for Reduced Pressure Principle Backflow Preventers
and Reduced Pressure Principle Fire Protection Backflow Preventers; 2011.

G. ASSE 1019 - Performance Requirements for Wall Hydrant with Backflow Protection and Freeze
Resistance; 2011 (Reaffirmed 2016).

H. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
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SECTION 221006 - PLUMBING PIPING SPECIALTIES H2M

I.  ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014.

J.  DIN 19580 - Drainage channels for vehicular and pedestrian areas - Durability, mass per unit
area and evaluation of conformity; 2010.

K. NEMA MG 1 - Motors and Generators; 2018.

L. NSF 2 - Food Equipment; 2018.

M. NSF 61 - Drinking Water System Components - Health Effects; 2019.

N. NSF 372 - Drinking Water System Components - Lead Content; 2016.

O. PDI-WH 201 - Water Hammer Arresters; 2010.
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.

B. Shop Drawings: Indicate dimensions, weights, and placement of openings and holes.
C. Certificates: Certify that grease interceptors meet or exceed specified requirements.
D

Manufacturer's Instructions: Indicate Manufacturer's Installation Instructions: Indicate assembly
and support requirements.

E. Operation Data: Indicate frequency of treatment required for interceptors.
F. Maintenance Data: Include installation instructions, spare parts lists, exploded assembly views.

G. Project Record Documents: Record actual locations of equipment, cleanouts, backflow
preventers, water hammer arrestors.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept specialties on site in original factory packaging. Inspect for damage.
PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Specialties in Potable Water Supply Systems: Provide products that comply with NSF 61 and
NSF 372 for maximum lead content.

2.02 DRAINS

A. Roof Drains [RD-1]
1.  Assembly: ASME A112.6.4.
2. Manufacturers:
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SECTION 221006 - PLUMBING PIPING SPECIALTIES H2M

ZURN.

Model No. Z100

c. Fifteen (15) inch diameter roof drain and overflow drain, with static extension,
Dura-Coated cast iron bodies with combination membrane flashing clamp/gravel
guards, double top-set deck plate, and low silhouette cast iron domes.

d. Substitutions: See Section 016000 - Product Requirements.

co

B. Floor Drains [FD-1]

1.

Manufacturers:

a. ZURN.

b. Model No. Z415-SZ1

c. Dura-Coated cast iron body with bottom outlet, trap seal protection device,
combination invertible membrane clamp and adjustable collar with seepage slots.

d. Substitutions: See Section 016000 - Product Requirements.

C. Floor Sink [FS-1]

1.

Manufacturers:

a. ZURN.

b. Model No. Z1900

c. Sani-Flor Receptor 12"x12"x6" deep cast body and square, combination invertible
membrane clamp and adjustable collar with seepage slots.

d. Substitutions: See Section 016000 - Product Requirements.

2.03 CLEANOUTS

A. Manufacturers:

1.
2.
3.

4.

ZURN.

Model No. Z-1400

Lacquered cast iron body with anchor flange, adjustable threaded top assembly, and round
gasketed scored cover in concrete floor areas and square gasketed depressed cover to
accept floor finish in finished floor areas.

Substitutions: See Section 016000 - Product Requirements.

B. Cleanouts at Interior Finished Wall Areas:

1.

Line type with lacquered cast iron body and round epoxy coated gasketed cover, and
round stainless steel access cover secured with machine screw.

2.04 HOSE BIBBS [HB-1]

A. Manufacturers:

1.
2.
3.

4.

Acorn.

Model No. 8121

Cartridge-operated hose valve with vandal resistant lock shield bonnet, removable wheel
handle, and % inch male hose thread outlet. Hose bib shall be of the bent nose type and
provided with a polished chrome finish, vacuum breaker, and flange for wall installation.
Hose bib shall be in conformance with ANSI/ASSE Standard 1011.

Substitutions: See Section 016000 - Product Requirements.

2.05 WASHING MACHINE BOXES AND VALVES

A. Box Manufacturers:

1.
2.

Viega LLC; . www.viega.us/#sle.
Substitutions: See Section 016000 - Product Requirements.

B. Valve Manufacturers:
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SECTION 221006 - PLUMBING PIPING SPECIALTIES H2M

1.
2.

Viega LLC; . www.viega.us/#sle.
Substitutions: See Section 016000 - Product Requirements.

C. Description: Plastic preformed rough-in box with brass long shank valves with wheel handles,
socket for 2 inch (50 mm) waste, slip in finishing cover.

2.06 BACKFLOW PREVENTERS

A. Manufacturers:

1.

2.

Watts Regulator Company, a part of Watts Water Technologies; LF909:
www.wattsregulator.com/#sle.
Substitutions: See Section 016000 - Product Requirements.

B. Reduced Pressure Backflow Preventer Assembly:

1.

2.
3

ASSE 1013; cast bronze body and stainless steel springs; two independently operating,
spring loaded check valves; diaphragm type differential pressure relief valve located
between check valves; third check valve that opens under back pressure in case of
diaphragm failure, and non-threaded vent outlet.

Size: 1-1/2"inch ( mm) assembly with threaded full port ball valves.
Accessories: Provide air gap fitting, lead-free Y-strainer, and test cocks.

2.07 WATER HAMMER ARRESTORS

A. Manufacturers:

1.
2.
3.

4.

Sioux Chief Manufacturing.

Model No. 650

Sioux Chief 650 series piston-type water hammer arrestors shall be required in piping
systems. Water hammer arrestors shall have sufficient volume of air to dissipate the
calculated kinetic energy generated in the piping system. Arrestors shall be effective when
installed at any angle and approved for installation without an access panel. Water
hammer arrestors shall be ANSI/ASSE 1010 2004 certified and shall be sized and placed
per manufacturer’s instructions.

Substitutions: See Section 016000 - Product Requirements.

2.08 SANITARY WASTE INTERCEPTORS

A. Manufacturers:
1. Substitutions: See Section 016000 - Product Requirements.
B. Grease Interceptors:
1. Construction:
a. Material: Epoxy-coated fabricated steel.
b. Rough-in: Fully recessed (shallow rough-in) with anchor flange.
c. Cover: Steel, epoxy coated, non-skid with gasket, securing handle, and enzyme
injection port, recessed for floor finish.
2. Unit Rating: 75 gpm ( L/s) flow and 150 Ibs ( kg) grease capacity.
3. Manufacturers:
a. Schier, Inc; GB3.
b. Substitutions: See Section 016000 - Product Requirements.
C. Lint Interceptors:

1. Watts LI-807 Epoxy coated Stainless steel lint interceptor with gasketed epoxy coated
steel skid-proof cover secured with hex head center bolt, removable steel filter screens,
and IPS threaded connections.
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2.09 MIXING VALVES

A. Thermostatic Mixing Valves:

1. Manufacturers:
a. Leonard Valve Company; 210-LF-F: www.leonardvalve.com/#sle.
b. Substitutions: See Section 016000 - Product Requirements.

2. Valve: Chrome plated cast brass body, stainless steel or copper alloy bellows, integral
temperature adjustment.

3. Accessories:
a. Volume control shut-off valve on outlet.
b. Stem thermometer on outlet.

2.10 FLOOR DRAIN TRAP SEALS

A. Manufacturers:
1. Zurn, Inc; Z1072.
2.  Substitutions: See Section 016000 - Product Requirements.

B. Description: Push-fit EPDM or silicone fitting with a one-way membrane.
2.11 CATCH BASINS [CB-1]

A. Manufacturers:
1.  ZURN.
2. Model No. Z887-24-HD
3.  Substitutions: See Section 016000 - Product Requirements.

2.12 HOSE REEL [HR-1]

A. Manufacturers:
1. Hannay Reels.
2. Model No. 1822-17-18

B. Substitutions: See Section 016000 - Product Requirements.
2.13 EXTERIOR PENETRATION ACCESSORIES

A. Roof Drain Outlet Pipe Connection: Drain seal to connect roof drain to drain piping.

B. Sealing Systems for Roof Penetrations: Premanufactured components and accessories as
required to preserve integrity of roofing system and maintain roof warranty; suitable for piping,
cables, and roofing system to be installed; designed to accommodate existing penetrations
where applicable.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with
mixture of graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage

system.

C. Encase exterior cleanouts in concrete flush with grade.
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SECTION 221006 - PLUMBING PIPING SPECIALTIES H2M

D. Install approved potable water protection devices on plumbing lines where contamination of
domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler systems,
premise isolation, irrigation systems, flush valves, interior and exterior hose bibbs.

E. Pipe relief from backflow preventer to nearest drain.

F. Install water hammer arrestors complete with accessible isolation valve on hot and cold water
supply piping to lavatory sinks or washing machine outlets.

G. Install air chambers on hot and cold water supply piping to each fixture or group of fixtures
(each washroom). Fabricate same size as supply pipe or 3/4 inch (20 mm) minimum, and
minimum 18 inches (450 mm) long.

END OF SECTION
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SECTION 221500 - GENERAL-SERVICE COMPRESSED-AIR SYSTEMS H2M

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Pipe and pipe fittings.
1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
B. Section 220523 - General-Duty Valves for Plumbing Piping.

C. Section 220553 - Identification for Plumbing Piping and Equipment: Identification of piping
system.

1.03 REFERENCE STANDARDS

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 2015.

B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2016.

C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2018.

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2018.
E. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2018.

F. ASME B31.1 - Power Piping; 2018.

G. ASME B31.3 - Process Piping; 2020.

H. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2018.

I. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2019.

J.  MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
2010.

K. NSF 372 - Drinking Water System Components - Lead Content; 2016.

L. NSF 61 - Drinking Water System Components - Health Effects; 2019.
1.04 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.
PART 2 PRODUCTS
2.01 PIPE AND PIPE FITTINGS

A. Steel Pipe: ASTM A53/A53M, Schedule 40 black.

1.  Fittings: ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type.
2. Joints: Threaded or welded to ASME B31.1.

H2M architects + engineers GENERAL-SERVICE
COMPRESSED-AIR SYSTEMS
Village of Mount Kisco - Additions/Alterations to Mutual Station 221500-1



SECTION 221500 - GENERAL-SERVICE COMPRESSED-AIR SYSTEMS H2M

2.02 AIR OUTLETS

A

Quick Connector: 3/8 inch (10 mm) brass, snap-on connector with self closing valve, Style A.

2.03 UNIONS AND COUPLINGS

A

Unions:
1. Ferrous Pipe: 150 psi (1034 kPa) malleable iron threaded unions.

Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

PART 3 EXECUTION

3.01 INSTALLATION

A.
B
C.
D

E.

Install equipment in accordance with manufacturer's instructions.
Make air cock and drain connection on horizontal casing.
Install line size gate valve and check valve on compressor discharge. See Section 220523.

Install tees instead of elbows at changes in direction of piping. Fit open end of each tee with
plug.

Identify piping system and components. See Section 220553.

3.02 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.
B. Compressed Air Piping Leak Test: Prior to initial operation, clean and test compressed air
piping in accordance with ASME B31.1.
C. Repair or replace compressed air piping as required to eliminate leaks, and retest to
demonstrate compliance.
D. Cap and seal ends of piping when not connected to mechanical equipment.
END OF SECTION
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SECTION 223000 - PLUMBING EQUIPMENT H2M

PART 1 GENERAL

1.01 SECTION INCLUDES

A

B.

In-line circulator pumps.

Submersible sump pumps.

1.02 RELATED REQUIREMENTS

A

Section 260583 - Wiring Connections: Electrical characteristics and wiring connections.

1.03 REFERENCE STANDARDS

A

m o 0 o

F.

ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 2015.

ABMA STD 11 - Load Ratings and Fatigue Life for Roller Bearings; 2014.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2018.
NEMA MG 1 - Motors and Generators; 2018.

NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

UL 778 - Standard for Motor-Operated Water Pumps; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A

B.

See Section 013000 - Administrative Requirements for submittals procedures.

Product Data:

1. Indicate pump type, capacity, power requirements.

2. Provide certified pump curves showing pump performance characteristics with pump and
system operating point plotted. Include NPSH curve when applicable.

3. Provide electrical characteristics and connection requirements.

Project Record Documents: Record actual locations of components.

Operation and Maintenance Data: Include operation, maintenance, and inspection data,
replacement part numbers and availability, and service depot location and telephone number.

Warranty Documentation: Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Identification: Provide pumps with manufacturer's name, model number, and rating/capacity
identified by permanently attached label.

B. Performance: Ensure pumps operate at specified system fluid temperatures without vapor
binding and cavitation, are non-overloading in parallel or individual operation, operate within 25
percent of midpoint of published maximum efficiency curve.

H2M architects + engineers PLUMBING EQUIPMENT
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SECTION 223000 - PLUMBING EQUIPMENT H2M

1.06 DELIVERY, STORAGE, AND HANDLING
A. Provide temporary inlet and outlet caps. Maintain caps in place until installation.
1.07 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.
PART 2 PRODUCTS
2.01 IN-LINE CIRCULATOR PUMPS
A. Manufacturers:
1. Taco, Inc; 003-B4.
2.  Substitutions: See Section 016000 - Product Requirements.

B. Casing: Bronze, rated for 125 psig (860 kPa) working pressure, with stainless steel rotor

assembly.
C. Impeller: Bronze.
D. Shaft: Alloy steel with integral thrust collar and two oil lubricated bronze sleeve bearings.
E. Seal: Carbon rotating against a stationary ceramic seat.
F. Drive: Flexible coupling.

2.02 SUBMERSIBLE SUMP PUMPS

A. Manufacturers:
1. Zoeller Company; 940-0013: www.zoeller.com/#sle.

B. Type: Completely submersible, vertical, centrifugal.

C. Casing: Castiron pump body and oil filled motor chamber.

D. Impeller: Castiron; open non-clog, stainless steel shaft.

E. Bearings: Ball bearings.

F. Sump: Fiberglass basin with steel cover plate; _inches (__mm) diameter, ____ inches
(_____mm) deep.

G. Accessories: Oil resistant 6 foot (2 m) cord and plug with three-prong connector for connection
to electric wiring system including grounding connector.

H. Servicing: Slide-away coupling consisting of discharge elbow secure to sump floor, movable
bracket, guide pipe system, lifting chain and chain hooks.

2.03 ELECTRICAL WORK

A. Provide electrical motor driven equipment specified complete with motors, motor starters,
controls, and wiring.

H2M architects + engineers PLUMBING EQUIPMENT
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SECTION 223000 - PLUMBING EQUIPMENT H2M

B. Furnish motor starters complete with thermal overload protection and other appurtenances
necessary for the motor control specified.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions of certification, if any.

B. Coordinate with plumbing piping and related fuel piping work to achieve operating system.

C. Pumps:

1. Ensure shaft length allows sump pumps to be located minimum 24 inches (600 mm) below
lowest invert into sump pit and minimum 6 inches (150 mm) clearance from bottom of
sump pit.

2.  Ensure pumps operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25
percent of midpoint of published maximum efficiency curve.

END OF SECTION
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SECTION 224000 - PLUMBING FIXTURES H2M

PART 1 GENERAL

1.01 SECTION INCLUDES

A

m

r o

m O o @

Water closets.
Urinals.
Lavatories.
Sinks.

Kitchen Sinks.
Service sinks.
Mop sinks.
Showers

Drinking fountains.

1.02 RELATED REQUIREMENTS

A

m o o

m

Section 011000 - Summary: Owner-furnished fixtures.

Section 064100 - Architectural Wood Casework: Preparation of counters for sinks and
lavatories.

Section 079200 - Joint Sealants: Sealing joints between fixtures and walls and floors.
Section 114000 - Foodservice Equipment: Food service sinks.

Section 123600 - Countertops: Preparation of counters for sinks and lavatories.
Section 221005 - Plumbing Piping.

Section 221006 - Plumbing Piping Specialties.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ASHRAE Std 18 - Methods of Testing for Rating Drinking-Water Coolers with Self-Contained
Mechanical Refrigeration; 2013.

C. ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; 1997
(Reaffirmed 2017).

D. ASME A112.18.1 - Plumbing Supply Fittings; 2018.

E. ASME A112.19.1 - Enamelled Cast Iron and Enamelled Steel Plumbing Fixtures; 2018.

F. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2018.

G. ASME A112.19.3 - Stainless Steel Plumbing Fixtures; 2017.

H2M architects + engineers PLUMBING FIXTURES
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SECTION 224000 - PLUMBING FIXTURES H2M

H. ASME A112.19.4M - Porcelain Enameled Formed Steel Plumbing Fixtures; 1994 (R2009).
I.  ASME A112.19.5 - Flush Valves and Spuds for Water Closets, Urinals, and Tanks; 2017.
J.  ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2015.
K. IAPMO PS 106 - Tileable Shower Receptors And Shower Kits; 2015.

L. 1CC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

ITS (DIR) - Directory of Listed Products; current edition.

NSF 61 - Drinking Water System Components - Health Effects; 2019.

o z =

NSF 372 - Drinking Water System Components - Lead Content; 2016.
P. UL (DIR) - Online Certifications Directory; Current Edition.
1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
PART 2 PRODUCTS
2.01 GENERAL REQUIREMENTS

A. Potable Water Systems: Provide plumbing fittings and faucets that comply with NSF 61 and
NSF 372 for maximum lead content; label pipe and fittings.

2.02 REGULATORY REQUIREMENTS

A. Comply with applicable codes for installation of plumbing systems.

B. Comply with UL (DIR) requirements.

C. Perform work in accordance with local health department regulations.
2.03 FLUSH VALVE WATER CLOSETS - WALL HUNG [WC-1 & WC-2]

A. Water Closets: Vitreous china, ASME A112.19.2, wall hung, siphon jet flush action, china bolt
caps.

Bowl: ASME A112.19.2; 16.5 inches (420 mm) high with elongated rim.

Flush Valve: Exposed (top spud).

Flush Operation: Manual, oscillating handle.

Supply Size: 1-1/2 inches (38 mm).

Outlet Size: 2 inches (50 mm).

Color: White.

Manufacturers:

a. American Standard, Inc: www.americanstandard-us.com/#sle.

b. Model AFWALL MILLENIUM FloWise No. 2856.128

c. Substitutions: See Section 016000 - Product Requirements.

Nookhwd =

B. Flush Valves:
1. Manufacturers:
a. Sloan Valve Company: www.sloanvalve.com/#sle.

H2M architects + engineers PLUMBING FIXTURES
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SECTION 224000 - PLUMBING FIXTURES H2M

C.

D.

b. Model CORWN No. 111
c. Substitutions: See Section 016000 - Product Requirements.

Seats:
1. Manufacturers:
a. American Standard, Inc: www.americanstandard-us.com/#sle.
b. Substitutions: See Section 016000 - Product Requirements.
c. Model No. 5901.100
2. Solid black plastic, open front, extended back, self-sustaining hinge, brass bolts, with
cover.

Water Closet Carriers:
1. Manufacturers:
a. Zurn Industries, Inc: www.zurn.com/#sle.
b. Model No. Z1202-ND4
c. Substitutions: See Section 016000 - Product Requirements.
2.  ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable spud,
lugs for floor and wall attachment, threaded fixture studs with nuts and washers.

2.04 WALL HUNG URINALS [UR-1]

A

Manufacturers:

1. American Standard, Inc: www.americanstandard-us.com/#sle.
2. Model Washbrook FloWise No. 6590.525

3. Substitutions: See Section 016000 - Product Requirements.

Urinals: Vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier.

1. Flush Volume: 0.125 gallons (0.47 liters), maximum.
2.  Flush Valve: Exposed (top spud).

3.  Flush Operation: Manual, oscillating handle.

4. Trap: Integral.

Flush Valves:

1. Manufacturers:
a. Sloan Valve Company: www.sloanvalve.com/#sle.
b. Model CROWN No. 3122665
c. Substitutions: See Section 016000 - Product Requirements.

Wall-Hung Urinal Carriers:
1. Manufacturers:
a. Zurn Industries, Inc: www.zurn.com/#sle.
b. Model No. Z1221
c. Substitutions: See Section 016000 - Product Requirements.
2.  ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded fixture studs for fixture hanger, bearing studs.

2.05 LAVATORIES [LAV-1]

A. Manufacturers:
1. American Standard, Inc: www.americanstandard-us.com/#sle.
2. Model Aqualyn No. 0476.028
3.  Substitutions: See Section 016000 - Product Requirements.
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SECTION 224000 - PLUMBING FIXTURES H2M

Vitreous China Counter Top Basin: ASME A112.19.2; vitreous china self-rimming counter top
lavatory, with drillings on 4 inch (100 mm) centers, front overflow, soap depression, seal
of putty, calking, or concealed vinyl gasket.

Supply Faucet Manufacturers:

1. American Standard, Inc: www.americanstandard-us.com/#sle.
2. Model Monterrey No. 5502.175

3. Substitutions: See Section 016000 - Product Requirements.

Supply Faucet: ASME A112.18.1; chrome plated combination supply fitting with pop-up waste,
water economy aerator with maximum flow of 0.5 gallon per minute (low-flow) (1.9 liters per
minute (low-flow)), indexed handles.

2.06 SINKS [SK-1]

A

Manufacturers:

1. Advance Tabco .

2. Model No. 94-41-24-24R

3.  Substitutions: See Section 016000 - Product Requirements.

Single Compartment Bowl: ASME A112.19.1; 24 by 24 by 14 inch ( by by

mm) outside dimensions 14 gauge, inch (___ mm) thick, Type 304 stainless steel, self
rimming and undercoated, with ledge back drilled for trim.

1. Drain: 1-1/2 inch (38 mm) chromed brass drain.

Supply Faucet Manufacturers:

1. American Standard, Inc: www.americanstandard-us.com/#sle.
2. Model # 8350.243.002

3. Substitutions: See Section 016000 - Product Requirements.

2.07 SERVICE SINKS [SS-1]

A

Sink Manufacturers:

1. Griffin Products INC..

2. Model No. LT-118

3. Substitutions: See Section 016000 - Product Requirements.

Single Compartment Bowl: ASME A112.19.3; 18 by 18 by 18 inch ( by by
mm) outside dimensions 20 gage, 0.0359 inch (0.91 mm) thick, Type 302 stainless steel, self
rimming and undercoated, with ledge back drilled for trim.

Supply Faucet Manufacturers:

1. Advance Tabco.

2.  Model No. K-132

3. Include: T&S Model No. B-0502 Foot Pedals

4. Substitutions: See Section 016000 - Product Requirements.

2.08 SHOWERS [SH-1]

A. Manufacturers:
1. Aquatic, Inc; 1363BFC2P
2. Provide shower rod and cuurtain.
B. Shower Valve:
1.  Comply with ASME A112.18.1.
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SECTION 224000 - PLUMBING FIXTURES H2M

2. Provide two handle in wall diverter valve body with integral thermostatic mixing valve to
supply 1.5 gpm (0.094 L/s).
3.  Shower Valve Manufacturers:
a. American Standard, Inc.; Model 1662.601
b. Provide shower rod and curtain.
c. Substitutions: See Section 016000 - Product Requirements.

2.09 DRINKING FOUNTAINS [DF-1]

A. Manufacturers:
1.  Elkay Manufacturing Company: www.elkay.com/#sle.
2. Model No. LVRCGRNTL8WSK
3.  Substitutions: See Section 016000 - Product Requirements.

2.10 MOP SINKS

A. Manufacturers:
1.  Fiat Products; MSB 2424.

B. Accessories:
1. Hose clamp hanger.
2. Mop hanger.
3.  Service Faucet (830-AA).
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify that electric power is available and of the correct characteristics.

C. Confirm that millwork is constructed with adequate provision for the installation of counter top
lavatories and sinks.

3.02 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture
rough-in schedule for particular fixtures.

3.03 INSTALLATION

A. Install each fixture with a trap if it does not come integral to fixture, easily removable for
servicing and cleaning.

B. Install components level and plumb.
3.04 INTERFACE WITH WORK OF OTHER SECTIONS

A. Review millwork shop drawings. Confirm location and size of fixtures and openings before
rough-in and installation.

3.05 CLEANING

A. Clean plumbing fixtures and equipment.

H2M architects + engineers PLUMBING FIXTURES
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SECTION 224000 - PLUMBING FIXTURES H2M

3.06 PROTECTION
A. Protect installed products from damage due to subsequent construction operations.

B. Repair or replace damaged products before Date of Substantial Completion.
END OF SECTION

H2M architects + engineers PLUMBING FIXTURES
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SECTION 230010 - GENERAL MECHANICAL REQUIREMENTS H2M

PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A. This section describes the general requirements for all mechanical items and systems required
by the Contract Documents.

B. Comply with all Contract Requirements, General Conditions, Supplementary Conditions and
Division 1 Sections applying to or affecting the Work of Division 23.

C. Unless specifically dimensioned, the Work shown on the Drawings is in diagrammatic form only
to show general arrangement.

D. Include, in the Work, all accessories and appurtenances, necessary and integral, for the
intended operation of any system, component or device, as such systems, components and
devices are specified.

E. Do not install pipe or conduit through ductwork.

F. If the pipe or duct size shown on the Drawings does not match the connection size of the
equipment that it is connected to, provide the necessary transition pieces at the piece of
equipment.

G. Do not use or allow to be used asbestos or asbestos-containing materials on this project. Be
rigorous in assuring that all materials, equipment, systems and components thereof do not
contain asbestos. Any deviations from this requirement shall be remedied at the Contractor’s
expense without regard to prior submittal approvals.

1.02 RELATED DOCUMENTS
A. The General Conditions and General Requirements Division 1 apply to the Work of this Section.
1.03 REFERENCE STANDARDS

A. Compliance with the following codes and standards shall be required:

1 Codes, Rules and Regulations of the State of New York

2. USAS USA Standards Institute (Formerly ASA)

3. AMCA Air Moving and Conditioning Association

4. ADC Air Diffusion Council

5. NEMA National Electrical Manufacturers Association

6. FM Factory Mutual

7. NFPA National Fire Protection Association

8. ASTM American Society for Testing Materials

9. UL Underwriters Laboratories, Inc.

10. NEC National Electrical Code

11. ASME American Society of Mechanical Engineers

12. ANSI American National Standards Institute

13. OSHA Occupational Safety and Health Act

14. BSA Board of Standards and Appeals

15. MEA Materials and Equipment Acceptance

16. DEC New York State Department of Environmental Conservation - 6
NYCRR Part 613 Handling and Storage of Petroleum

17. ASHRAE American Society of Heating, Refrigeration and Air Conditioning
Engineers.

18. AWWA American Water Works Association

H2M architects + engineers GENERAL MECHANICAL
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19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
20.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

MSS Manufacturer's Standardization Society of the Valve and Fitting
Industry

ARI American Refrigeration Institute

SMACNA Sheet Metal and Air Conditioning Contractor's Nation-al Association

TEMA Tubular Exchanger Manufacturers Association

F.S.or FED Spec. Federal Specification

ASA Acoustical Society of America

NACE National Association or Corrosion Engineers

ASSE American Society of Sanitary Engineers

International Building Code

International Fire Code

International Existing Building Code
International Fuel Gas Code
International Plumbing Code
International Energy Conservation Code
International Mechanical Code

New York State Industrial Code Rules

IRI Industrial Risk Insurers

AGA American Gas Association

AABC American Air Balance Council

NEBB National Environmental Balancing Bureau
AWS American Welding Society

1.04 DEFINITIONS

A. "Provide" means furnish and install, complete the specified material, equipment or other items
and perform all required labor to make a finished installation.

B. "Furnish and install" has the same meaning as given above for "Provide."

C. Refer to General Conditions for other definitions.

1.05 ABBREVIATIONS

A. Reference by abbreviation may be made in the Specifications and the Drawings in accordance
with the following list:

1. HVAC  Heating, Ventilating and Air Conditioning

2. CM Construction Manager

3. AC Air Conditioning

4, H&V Heating and Ventilating

5. AWG American Wire Gauge

6. BWG Birmingham Wire Gauge

7. USS United States Standard

8. B&S Brown & Sharpe

9. OS&Y Outside Screw and Yoke

10. IBBM Iron Body Brass Mounted

11. WSP Working Steam Pressure

12. PSIG Pounds per Square Inch Gauge

13. PRV Pressure Reducing Valve

14. GPM Gallons per Minute

15. MBH Thousand BTU per hour

16. BTU British Thermal Units

17. WG Water Gage

18. LB Pound (Also shown as: #)

19. ASME  American Society of Mechanical Engineers
H2M architects + engineers GENERAL MECHANICAL
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20. ASTM  American Society for Testing Materials
21. ABMA  American Boiler Manufacturers Association
22. ASA American Standards Associates
23. MER Mechanical Equipment Room
See Drawings for additional abbreviations

1.06 REVIEW OF CONTRACT DOCUMENTS AND SITE

A

Give written notice with the submission of bid to the Architect/Engineer of any materials or
apparatus believed inadequate or unsuitable, in violation of laws, ordinances, rules or
regulations of Authorities having jurisdiction, and any necessary items of work omitted. In the
absence of such written notice it is mutually agreed that the Contractor has included the cost of
all required items in his proposal for a complete project.

Contractors shall acknowledge that they have examined the Plans, Specifications and Site, and
that from his own investigations he has satisfied himself as to the nature and location of the
Work; the general and local conditions, particularly those bearing upon transportation, disposal,
handling and storage of materials; availability of labor, utilities, roads and uncertainties of
weather; the composition and condition of the ground; the characters quality and quantity of
subsurface materials to be encountered; the character of equipment and facilities needed
preliminary to and during the execution of the Work; all federal, state, county, township and
municipal laws, ordinances and regulations particularly those relating to employment of labor,
rates of wages, and construction methods; and all other matters which can in any way affect the
Work or the cost thereof under this Contract. Any failure by the Contractor to acquaint himself
with the available information concerning these conditions will not relieve him from the
responsibility for successfully performing the Work.

Owner assumes no responsibility for any understanding or representation made during or prior
to the negotiation and execution of this Contract unless such understanding or representations
are expressly stated in the Contract and the Contract expressly provides that the responsibility,
therefore, is assumed by the Owner.

1.07 MEASUREMENTS

A

Base all measurements, both horizontal and vertical from established bench marks. Make all
Work agree with these established lines and levels. Verify all measurements at site; and check
the correctness of same as related to the Work.

1.08 LABOR AND MATERIALS

A

Provide all materials and apparatus required for the Work of new and first-class quality.
Furnish, deliver, arrange, erect, connect and finish all materials and equipment in every detail,
so selected and arranged as to fit properly into the building spaces.

Remove all materials delivered, or work erected, which does not comply with Drawings or
Specifications, and replace with proper materials, or correct such work as directed, at no
additional cost to the Owner.

1.09 COVERING OF WORK

A. Do not cover up or hide from view any duct, piping, fitting, or other work of any kind before it has
been examined or approved by the Architect/Engineer and/or other authority having jurisdiction
over the same. Remove and correct immediately any unacceptable or imperfect work or
unauthorized or disapproved materials discovered immediately after being disapproved.
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1.10 PROTECTION

A

Protect the Work and material of all trades from damage and replace all damaged material with
new.

Protect work and equipment until the Work is finally inspected, tested, and accepted; protect the
Work against theft, injury or damage; and carefully store material and equipment received on
site which is not immediately installed; close open ends of work with temporary covers or plugs
during construction to prevent entry of foreign material.

Preserve all public and private property, along and adjacent to the Work, and use every
precaution necessary to prevent damage or injury thereto. Use suitable precautions to prevent
damage to pipes, conduits and other underground structures or utilities, and carefully protect
from disturbance or damage all property marks until an authorized agent has witnessed or
otherwise referenced their location, and do not remove them until directed.

1.11 CUTTING AND PATCHING

A

B.

Provide all cutting and rough patching required for the Work. Perform all finish patching.

Furnish and locate all sleeves and inserts required before the floors and walls are built, pay the
cost of cutting and patching required for pipes where sleeves and inserts were not installed in
time, or where incorrectly located. Provide all drilling required for the installation of hangers.

Punch or drill all holes cut through concrete slabs or arches from the underside. Do not cut
structural members without the approval of the Architect/Engineer. Perform all cutting in a
manner directed by the Architect/Engineer.

Do not do any cutting that may impair strength of building construction. Do no drill any holes,
except for small screws, in beams or other structural members without obtaining prior approval.
All Work shall be done in a neat manner by mechanics skilled in their trades and as approved.

1.12 SUBMITTALS

A

Submit for review, shop drawings for all materials and equipment furnished and installed under
this Contract. Submissions shall include but not be limited to:

Ductwork layout drawings, air devices and accessories

Breeching layout drawings

Piping and equipment layout drawings.

Piping materials, valves, hangers, supports and accessories

Automatic temperature control equipment, diagrams and control sequences

Equipment, fixtures, and appurtenances

Insulation

Rigging Plan - Include the name of the rigging company; a layout drawing that details the
crane with its outriggers extended outward. Provide dimensions showing how rigging
operations will affect the road and parking lines being used, the type of crane and its
specification including crane arm height, lift capacity, crane reach.

N OR~ON =

Reports

Compliance with listings and approvals for equipment and for fire ratings.
Acceptance certificates from inspecting agencies.

Complete printed and illustrated operating instructions in report format.
Manufacturer's performance tests of equipment.

Field pipe and duct testing reports.

Field operating test results for equipment.

ok WON~
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7. Performance report on the balancing of air and water systems.
8. Performance reports for vibration isolation equipment.
9. Manufacturer's reports on motorized equipment alignment and installation.

Specific references to any article, device, product or material, fixture or item of equipment by
name, make or catalog number shall be interpreted as establishing a basis of cost and a
standard of quality. All devices shall be of the make and type listed by Special Agencies, such
as the Underwriters' Laboratories, and where required, approved by the Fire Department.

1.13 SPACE ALLOTMENTS AND SUBSTITUTIONS

A

The space allotments and equipment layouts on the Drawings are based on the manufacturer’s
model indicated or scheduled as the “Basis of Design”. Ensure that any equipment that is
submitted other than the “Basis of Design” will fit in the space allotment and will provide the
necessary maintenance clearances as recommended by the manufacturer. If maintenance
clearances are not met, pay for any changes such that maintenance clearances will be met.

Bear all costs associated with re-layout of the equipment, changes to piping/ductwork, and other
changes as required if approved equipment other than the “Basis of Design” equipment is
purchased. This shall also include any structural steel modifications and structural steel design
changes. Submit, at no cost to the Owner, a steel design stamped by a structural engineer
licensed in the state in which the Work is to be performed for structural modifications that must
be made resulting from the use of equipment other than the “Basis of Design” or not specified.

1.14 PAINTING

A

Prime paint all bare supplemental steel, supports and hangers required for the installation of
Division 23 Work in accordance with “Painting” Specification Section. Touch up welds of
galvanized surfaces with galvanizing primer.

1.15 MATERIAL SAFETY DATA SHEETS

A

Submit material safety data sheets (MSDS) for all chemicals, hydraulic fluids, seal oils,

lubricating oils, glycols and any other hazardous materials used in the performance of the Work,
in accordance with the US Department of Labor, Occupational Safety and Health Administration
(OSHA) hazard communication and right-to-know requirements stipulated in 29 CFR 1910.1200

(9)-

1.16 MOTORS AND STARTERS

A. Provide new NEMA Standard electric motors, sized and designed to operate at full load and full
speed continuously without causing noise, vibration, and temperature rise in excess of their
rating. Provide motors with a service factor of at least 1.15.

B. Equip motors for belt driven equipment with rails with adjusting screws for belt tension
adjustment. Weather protect motors exposed to the weather.

C. Install high efficiency electric motors for air handling units, relief fans, and exhaust fans.

D. Provide all motors for use with Variable Frequency Drives with “high efficiency inverter duty”
insulation class “F” with class “B” temperature rise and that conform to or exceed the
International Energy Conservation Code or the Federal EP Act of 1992 requirements for
efficiency.

E. Provide stainless steel nameplates, permanently attached to the motor, and having the following
information as a minimum:
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Manufacturer

Type

Model

Horsepower

Service Factor

RPM
Voltage/Phase/Frequency
Enclosure Type

. Frame Size

10. Full-Load Current

11. UL Label (where applicable)
12. Lead Connection Diagram
13. Bearing Data

14. Efficiency at Full Load.

©CoN>OAWN =

Provide motors whose sound power levels do not exceed that recommended in NEMA MG
1-12.49.

Provide motors with drive shafts long enough to extend completely through belt sheaves when
sheaves are properly aligned and balanced.

Protect motor starters on equipment located outdoors in weatherproof NEMA 4X enclosures.
Provide weatherproof NEMA 4X disconnect switches when located outdoors.

Motor Characteristics:

1. 120V/1/60 Hz, 208V/1/60 Hz or 240V/1/60 Hz: Capacitor start, open drip-proof type, ball
bearing, rated 40 C. continuous rise.

2. 208V/3/60 Hz, 240V/3/60 Hz or 460/3/60 Hz: NEMA B, normal starting torque, single
speed, squirrel-cage type, open drip-proof, rated 40 C continuous rise, with ball bearings
rated for B-10 life of 100,000 hours and fitted with grease fittings and relief ports. Provide
motors with aluminum end brackets with steel inserts in bearing cavities.

1.17 ACOUSTICAL PERFORMANCE OF EQUIPMENT AND SYSTEMS

A

Install the Work in such a manner that noise levels from operation of motor driven equipment,
whether airborne or structure-borne, and noise levels created by or within air handling
equipment and air distribution and control media, do not to exceed sound pressure levels
determined by the noise criteria curves published in the ASHRAE guide.

Acoustical Tests

1. Owner may direct the Contractor to conduct sound tests for those areas he deems too
noisy.

2. If NC level exceeds the requirements of the Contract Documents due to improper
installation or operation of mechanical systems, make changes or repairs to bring noise
levels to within required levels.

3. Retest until specified criteria have been met.

1.18 OPERATING AND MAINTENANCE INSTRUCTIONS

A. Instructions and Demonstration for Owner's Personnel
1. Provide operating and maintenance instruction to the Owner when project is completed
and all HVAC equipment serving the building is ready to be turned over to the Owner.
2. Turn over the HVAC equipment to the Owner only after the final testing and proper
balancing of HVAC systems.
H2M architects + engineers GENERAL MECHANICAL
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3. Instruct the Owner's personnel in the use, operation and maintenance of all equipment of
each system.

4. The above instruction requirements are in addition to that specified for specific equipment
or systems. Conform to specified requirements if more stringent or longer instruction is
specified for specific equipment or systems.

1.19 CODES, RULES, PERMITS & FEES

A. Give all necessary notices, obtain all permits and pay all government sales taxes, fees, and
other costs, in connection with the Work. Unless indicated otherwise, fees for all utility
connections, extensions, and tap fees for water, storm, sewer, gas, telephone, and electricity
will be paid directly to utility companies and/or agencies by the Owner. File all necessary plans,
prepare all documents and obtain all necessary approvals of all governmental departments
having jurisdiction; obtain all required certificates of inspection for the Work and deliver same to
the Owner's Representative before request for acceptance and final payment for the Work.

B. Conform to the requirements of the NFPA, NEC, FM, UL and any other local or State codes
which may govern.

1.20 RECORD DRAWINGS

A. During the progress of the Work, make a record set of drawings of all changes by which the
actual installation differs from the Drawings.

B. Create all record drawings in AutoCAD version 2002 or later in .dwg format. Upon completion
of the Work, submit to the Architect/Engineer for approval three complete sets of hard copies of
the record drawings, of the same size as the Drawings for approval. Upon approval by the
Architect/Engineer furnish the Owner a CD copy of the record drawings along with one hard
copy for his records.

PART 2 - PRODUCTS
NOT USED
PART 3 - EXECUTION

3.01 CLEANING AND ADJUSTING

A. Cleaning
1. Blow out, clean and flush each system of piping and equipment, to thoroughly clean the
systems.

2. Clean all materials and equipment; leave in condition ready to operate and ready to
receive final finishes where required.

3. Clean the operating equipment and systems to be dust free inside and out.

4. Clean concealed and unoccupied areas such as plenums, pipe and duct spaces and
equipment rooms to be free of rubbish and dust.

B. Adjusting
1. Adjust and align equipment interconnected with couplings or belts.
2. Adjust valves of all types and operating equipment of all types to provide proper operation.
3. Clean all strainers after system cleaning and flushing and again before system startup.

C. Lubrication
1. Lubricate equipment as recommended by the manufacturer, during temporary construction

use.
2. Provide complete lubrication just prior to acceptance.
H2M architects + engineers GENERAL MECHANICAL
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D. Permanent Equipment Operating During Construction
1. Use only in same service as the permanent applications.
2. Use disposable filters during temporary operation.
3. Replace expendable media, including belts used for temporary operation and similar
materials just prior to acceptance of the Work.
4. Repack packing in equipment operated during construction just prior to system
acceptance, using materials and methods specified by the equipment manufacturer.

E. Retouch or repaint equipment furnished with factory finish as required to provide same
appearance as new.

F. Tools
1. Provide one set of specialized or non-standard maintenance tools and devices required for
servicing the installed equipment.

3.02 EQUIPMENT BASES, PLATFORMS AND SUPPORTS

A. Provide supporting platforms, steel supports, anchor bolts, inserts, etc., for all equipment and
apparatus provided.

B. Obtain prior approval for installation method of structural steel required to frame into building
structural members for the proper support of equipment, conduit, etc. Welding will be permitted
only when approved by the Architect/Engineer.

C. Submit shop drawings of supports to the Architect/Engineer for approval before fabricating or
constructing.

D. Provide leveling channels, anchor bolts, complete with nuts and washers, for all apparatus and
equipment secured to concrete pads and further supply exact information and dimensions for
the location of these leveling channels, anchor bolts, inserts, concrete bases and pads.

E. Where supports are on concrete construction, take care not to weaken concrete or penetrate
waterproofing.

3.03 ACCESSIBILITY

A. Install valves, dampers and other items requiring access conveniently and accessibly located
with reference to the finished building.

3.04 USE OF EQUIPMENT

A. The use of any equipment, or any part thereof, even with the Owner's consent, is not an
indication of acceptance of the Work on the part of the Owner, nor shall it be construed to
obligate the Owner in any way to accept improper work or defective materials.

3.05 MODIFICATIONS OF EXISTING WORK

A. Coordinate the Work with all other contractors and provide necessary dimensions for all
openings. Provide all cuts and openings which are necessary for the Work for passage of
piping and ductwork

B. Upon completion, remove all temporary piping and equipment, shoring, scaffolds, etc., and
leave all areas clean and free from material and debris resulting from the Work performed
under this Section. Provide rough patching in areas required.

H2M architects + engineers GENERAL MECHANICAL
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3.06 EQUIPMENT INSTALLATION

A. Locate and set equipment anchor bolts, dowels and aligning devices for equipment requiring
them.

B. Level and shim the equipment; coordinate and oversee the grouting work.

C. Perform field assembly, installation and alignment of equipment under direct supervision
provided by the manufacturer or with inspections, adjustments and approval by the
manufacturer.

D. Alignment and Lubrication Certification for Motor Driven Apparatus
1. After permanent installation has been made and connections have been completed, but

before the equipment is continuously operated, have a qualified representative of the

equipment manufacturer inspect the installation and report in writing on the manufacturer's
letterhead on the following:

a. Whether shaft, bearing, seal, coupling, and belt drive alignment and doweling is within
the manufacturer’s required tolerances so that the equipment will remain aligned in
the normal service intended by the Contract Documents and that no strain or
distortion will occur in normal service.

b. That all parts of the apparatus are properly lubricated for operation.

c. Thatthe installation is in accordance with manufacturer's instructions.

d. That suitable maintenance and operating instructions have been provided for the
Owner's use.

e. Make any corrections to items that are required or recommended based on the
manufacturer’s inspection and have the equipment re-inspected.

E. Belt Drives
1. V-belt drives - a driving and driven sheave grooved for belts of trapezoidal cross-section.

Construct belts of fabric and rubber so designed so as not to touch the bottom of the

grooves, the power being transmitted by the contact between the belts and V-shaped

groove sides. Design drives for a minimum of 150 percent of motor horsepower. Provide
companion type driven sheaves.

2. Select drives to provide for 12-1/2 percent variation in speed, plus or minus, from specified
speed. Provide all motors with adjustable sheaves except where indicated otherwise in
the Specifications or on the Drawings.

3. Install all fans with adjustable pitch sheaves on their drive motors. Select sheaves to
provide air quantities under specified conditions. Put air systems into operation, and
determine as a result of the completed air balance the actual size of sheaves required to
produce specified air quantities on installed systems. The adjustable pitch sheaves shall
then be replaced with the proper size fixed sheaves. Remove adjustable pitch sheaves
from premises. Provide fixed motor sheaves manufactured by Wood's.

4. Where indicated on the Drawings or specified, provide spare motor, bearings, and belts.

F. Machinery Guards
1. Protect motor drives by guards furnished by the equipment manufacturer or in accordance

with the Sheet Metal and Air Conditioning Contractors National Association's Low Pressure

Duct Manual. Provide guards of all types approved as acceptable under OSHA Standards.

G. Equipment Start-up
1. Require each equipment manufacturer to provide qualified personnel to inspect and

approve equipment and installation and to supervise the start-up of the equipment and to

supervise the operating tests of the equipment.

2. If a minimum number of hours for start-up and instruction are not stated with the
equipment specifications, these shall be 2 full 8-hour working days as a minimum.

H2M architects + engineers GENERAL MECHANICAL

REQUIREMENTS
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SECTION 230010 - GENERAL MECHANICAL REQUIREMENTS H2M

3.  Advise Owner of start-up at least 72 hours in advance.
3.07 CLOSEOUT PROCEDURES

A. General Operating and Maintenance Instructions: Arrange for each installer of operating
equipment and other work that requires regular or continuing maintenance, to meet at the site
with the Owner's personnel to provide necessary basic instructions in the proper operation and
maintenance of the entire Work. Where installers are not expert in the required procedures,
include instruction by the manufacturer's representatives.

B. Where applicable, provide instruction and training, including application of special coatings
systems, at manufacturer's recommendation.

C. Provide a detailed review of the following items:
Maintenance manuals

Record documents and catalog cuts for each piece of equipment.
Spare parts and materials

Tools

Lubricants

Fuels

Identification systems

Control sequences

Hazards

0. Cleaning

20NN~

D. Warranties, bonds, maintenance agreements, and similar continuing commitments.

E. Demonstrate the following procedures:
Start-up

Shut-down

Emergency operations

Noise and vibration adjustments
Safety procedures

Economy and efficiency adjustments
Effective energy utilization.

Noahr~wN =

F. Prepare instruction periods to consist of approximately 50% classroom instruction and 50%
"hands-on" instruction. Provide minimum instruction periods as follows:

Systems or Equipment Training Time (Hours)
Roof Top Units 8 hrs.
All other equipment 4 hrs. (each)

Note: Consult individual equipment specification sections for additional training requirements.

G. Prepare a written agenda for each session and submit for review and approval. Include date,
location, purpose, specific scope, proposed attendance and session duration.

H. Record training sessions in digital format, format as selected by the Owner. Turn over digital
files to the Owner after training has been completed.

END OF SECTION 230010

H2M architects + engineers GENERAL MECHANICAL
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SECTION 230015 - MECHANICAL DEMOLITION H2M

PART 1 - GENERAL
1.01 DESCRIPTION OF WORK
A. This Section describes the draining, disconnecting, dismantling, demolition, removal, relocation,
rerouting and reconnection of existing mechanical facilities, in a neat and workmanlike manner,
of mechanical systems, materials and accessories as required, as shown on the Drawings and
specified herein, to accomplish alteration, restoration and to accommodate the Work.
1.02 RELATED WORK
A. General Mechanical Requirements - Section 230010
1.03 REFERENCES
A. BOCA Building Code
NFPA Fire Code
ANSI A10.6 - Safety Requirements for Demolition

National Association of Demolition Contractors (NADC) - Demolition Safety Manual

m o 0 o

NFPA 51B - Cutting and Welding Processes

m

NFPA 70 - National Electrical Code

NFPA 241 - Safeguarding Building Construction and Demolition Operations

r @

OSHA 29 CRF 1910 - Occupational Safety and Health Standards

US EPA - Clean Air Act Amendment of 1990.
1.04 SUBMITTALS

A. Demolition Schedule
Fire Watch Procedures

Inspection Report of Underground Piping Systems

o 0 W

Welding/Burning Permit - Obtain a welding/burning permit from the local Fire Official prior to the
start of any welding or burning in accordance with the local Fire Code or as required by the
Owner.
1.05 QUALITY ASSURANCE

A. Only employ workers skilled in the specific trades involved for cutting, patching and removal.

B. Job Conditions: Prior to start of the Work, make an inspection accompanied by the
Architect/Engineer to determine physical condition of adjacent construction that is to remain.

1.06 SPECIAL PRECAUTIONS

A. Do not torch cut ductwork.

H2M architects + engineers MECHANICAL DEMOLITION
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SECTION 230015 - MECHANICAL DEMOLITION H2M

D.

Torch cutting of other mechanical equipment will be permitted only with the specific written
approval of the Architect/Engineer.

Include “Fire Watch” procedures as required by the Fire Code and/or Owner’s Fire Insurance
Carrier for any cutting work that may produce sparks. Submit fire watch procedures for
approval.

Perform draining operations so that damage to existing building components does not occur.

PART 2 - PRODUCTS

2.01 GENERAL

A

Adequately sized rubbish containers for the proper and safe disposal of all debris.

PART 3 - EXECUTION

3.01 PREPARATION

A

Construct temporary partitions enclosing respective work prior to any demolition work. Erect
temporary fencing and signage around demolished materials.

Protect existing materials and equipment which are not to be demolished.
Prevent movement of structure; provide required bracing and shoring.
Do not begin the work until the time schedules and manner of operations have been approved

by the Architect/Engineer and Owner. Include all interruptions of existing services in schedules
submitted for approval by the Architect/Engineer and Owner.

3.02 GENERAL

A

Provide alteration and demolition of mechanical facilities as required by the Drawings and
Specifications. The Drawings are diagrammatic and do not show the exact location of all
existing mechanical work. Where existing equipment is to remain in service during
construction, provide rerouting and reconnection of mechanical services as required to maintain
continuous service.

Review all equipment with the Architect/Engineer and Owner prior to disposal. Completely
remove existing ductwork, piping, conduit and similar items to be abandoned that are not
embedded in walls or floor slabs unless otherwise shown on the Drawings. Cap open ends at
all walls and floors.

Remove, store and protect all equipment or materials designated to be turned over to the
Owner. Coordinate exact location of storage with the Owner.

Temporarily cap ends of ductwork, piping and sanitary vent piping to avoid entry of dirt, debris,
or discharge of foul odors and gases.

Where existing louvers or ductwork penetrations are to remain, blank-off the opening on the
inside with galvanized sheet metal on both sides of 2-inch thick, 6 pcf density rigid fiberglass
board insulation. Paint side attached to the opening with weather resistant flat black paint.

Do not close or obstruct egress width to exits.

H2M architects + engineers MECHANICAL DEMOLITION
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M.

Do not disable or disrupt building fire or life safety systems without five (5) days prior written
notice to the Architect/Engineer and Owner.

Conform to procedures applicable when discovering hazardous or contaminated materials.

Conduct demolition to minimize interference with adjacent building structures or Owner's
operations.

Cease operations immediately if structure appears to be in danger or hazardous materials are
encountered. Notify Architect/Engineer. Do not resume operations until directed.

Demolish in an orderly and careful manner. Do not cut or remove more than is necessary to
accommodate the new construction or alteration.

Remove demolished materials from site daily. Do not burn or bury materials on site. Dispose of
all material at an approved disposal facility.

Protect finished surfaces at all times and repair or replace, if damaged, to match existing
construction to the satisfaction of the Architect/Engineer.

3.03 PIPING REMOVAL

A

C.

Cut off all welded piping square at the locations indicated on the Drawings. No cutting is
required where the demolition ends at a flanged valve or equipment. Close off all openings of
any remaining valves, piping or fittings with weld caps or blind flanges to prevent debris from
entering the existing system.

Disconnect all threaded piping at the location indicated on the Drawings. Close off all openings
of remaining valves, piping, fittings and equipment with pipe plugs or pipe caps as required to
prevent debris from entering the existing systems.

Remove all pipe hangers, supports, miscellaneous steel and anchors with the piping.

3.04 PROTECTION FROM FREEZING

A

It is intended that the building remain protected from damage due to freezing temperatures. To
that end, keep in place and in operation existing equipment and systems used for heating until
scheduling permits shutdown.

Where the removal of equipment, etc. will leave an area unprotected from freezing, notify the
Owner and Architect/Engineer at least 72 hours in advance prior to removal so appropriate
steps can be taken by the Owner to protect the area. Provide temporary heating equipment
sufficient to prevent freezing.

It is the Contractor’s responsibility to ensure that piping systems that are being worked on are
completely drained from water prior to the start of demolition. If water is not drained and the
water freezes it is the Contractor’s responsibility to replace piping and repair all damages
caused by water leakage at his own expense.

3.05 DISCONNECTION AND INTERRUPTION OF MECHANICAL SERVICES

A. When portions of an existing piping system or ductwork system are removed, and this removal
causes loss of operation to another piece of equipment due to open or disconnected piping or
ductwork, cap piping or ductwork or provide temporary piping or ductwork system to retain
operation of the system.

H2M architects + engineers MECHANICAL DEMOLITION
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3.06 MECHANICAL EQUIPMENT REMOVAL

A. Remove all mechanical equipment as shown on the Drawings. Remove all electrical work,
including wiring between equipment, and wiring to power source or point of origin.

B. Where equipment is supported by steel and/or structural supports, remove these supports.
3.07 REFRIGERANT REMOVAL
A. Recover and dispose of all existing refrigerant charges in accordance with EPA regulations.
Comply with all regulations applicable to the release of chlorofluorocarbon refrigerants to the
atmosphere.

3.08 DUCTWORK REMOVAL

A. Disconnect all ductwork which must be removed, at the closest joint and support the remaining
ductwork.

B. Prepare all remaining ductwork joints at the point of disconnection to receive new ducts or
blank-off panels.

C. Remove all ductwork supports and miscellaneous steel with ductwork to be demolished.
3.09 INSULATION REMOVAL

A. Remove insulation, together with all piping, fittings, valves and equipment designated for
demolition.

3.10 CONTROL WIRING REMOVAL

A. Disconnect and remove all control wiring and tubing, including conduit, for the Automatic
Temperature Control (ATC) System associated with equipment and systems to be removed.

END OF SECTION 230015
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SECTION 230135 - HVAC SYSTEM CLEANING H2M

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A

This section describes the tools, procedures and performance required for cleaning of the
existing HVAC system.

NADCA Standards: The HVAC system cleaning contractor shall perform the services specified

here in accordance with the current published standards of the National Air Duct Cleaners

Association (NADCA).

1. All terms in this specification shall have their meaning defined as stated in the NADCA
Standards.

2. NADCA Standards shall be followed with no modifications or deviations being allowed.

Scope: This section defines the minimum requirements necessary to render HVAC
components clean, and to verify the cleanliness through inspection and/or testing in accordance
with items specified herein and applicable NADCA Standards.

The Contractor shall be responsible for the removal of visible surface contaminants and
deposits from within the HVAC system in strict accordance with these specifications.

The HVAC system includes any interior surface of the facility’s air distribution system for
conditioned spaces and/or occupied zones. This includes the entire heating, air-conditioning
and ventilation system from the points where the air enters the system to the points where the
air is discharged from the system. The return air grilles, return air ducts, and outdoor air ducts,
to the air handling unit (AHU), the interior surfaces of the AHU, mixing box, coil compartment,
condensate drain pans, humidifiers and dehumidifiers, supply air ducts, fans, fan housing, fan
blades, air wash systems, spray eliminators, turning vanes, filters, filter housings, reheat coils,
and supply diffusers are all considered part of the HVAC system. The HVAC system may also
include other components such as dedicated exhaust and ventilation components and make-up
air systems.

1.02 QUALITY ASSURANCE

A

Contractors’ personnel shall have OSHA Certification for OSHA 40-hour HAZWOPER, OSHA
Lockout Tagout Procedures and OSHA Permit required, Confined Space Entry. Certifications
shall be included with bid, in order for the bid to be considered.

Contractor shall have at least two (2) years experience in air duct cleaning. Three (3)
commercial references, including contract name and telephone number shall be submitted with
bid, in order for the bid to be considered.

Membership: The HVAC system cleaning contractor shall be a certified member of the National
Air Duct Cleaners Association (NADCA), or shall maintain membership in a nationally
recognized non-profit industry organization dedicated to the cleaning of HVAC systems.

Certification: The HVAC system cleaning contractor shall have a minimum of one (1) Air
System Cleaning Specialist (ASCS) certified by NADCA on a full time basis, or shall have staff
certified by a nationally recognized certification program and organization dedicated to the
cleaning of HVAC systems.

Supervisor Qualifications: A person certified as an ASCS by NADCA, or maintaining an
equivalent certification by a nationally recognized program and organization, shall be
responsible for the total work herein specified.

H2M architects + engineers HVAC SYSTEM CLEANING
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SECTION 230135 - HVAC SYSTEM CLEANING H2M

Experience: The HVAC system cleaning contractor shall submit records of experience in the
field of HVAC system cleaning as requested by the Owner. Bids shall only be considered from
firms which are regularly engaged in HVAC system maintenance with an emphasis on HVAC
system cleaning and decontamination.

Equipment, Materials and Labor: The HVAC system cleaning contractor shall possess and
furnish all necessary equipment, materials and labor to adequately perform the specified
services.

1. The contractor shall assure that its employees have received safety equipment training,
medical surveillance programs, individual health protection measures, and manufacturer’s
product and material safety data sheets (MSDS) as required for the work by the U.S.
Occupational Safety and Health Administration, and as described by this specification. For
work performed in countries outside of the U.S.A., contractors shall comply with applicable
national safety codes and standards.

2. The contractor shall maintain a copy of all current MSDS documentation and safety
certifications at the site at all times, as well as comply with all other site documentation
requirements of applicable OSHA programs and this specification.

3.  Contractor shall submit to the Owner and Engineer/ Architect, all Material Safety Data
Sheets (MSDS) for all chemical products proposed to be used in the cleaning process.

Licensing: The HVAC system cleaning contractor shall provide proof of maintaining the proper
license(s), if any, as required to do work in this state. Contractor shall comply with all Federal,
state and local rules, regulations, and licensing requirements.

1.03 REFERENCES

A

National Air Duct Cleaners Association (NADCA): “Assessment, Cleaning & Restoration of
HVAC Systems (ACR 2005),” 2004.

National Air Duct Cleaners Association (NADCA): “Understanding Microbial Contamination in
HVAC Systems,” 1996.

National Air Duct Cleaners Association (NADCA): “Introduction to HYAC System Cleaning
Services,” 2004.

National Air Duct Cleaners Association (NADCA): Standard 05 “Requirements for the
Installation of Service Openings in HVAC Systems,” 2004.

Underwriters’ Laboratories (UL): UL Standard 181.

American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE):
Standard 62-89, "Ventilation for Acceptable Indoor Air Quality”.

Environmental Protection Agency (EPA): "Building Air Quality," December 1991.

Sheet Metal and Air Conditioning Contractors' National Association (SMACNA): “HVAC Duct
Construction Standards - Metal and Flexible,” 1985.

North American Insulation Manufacturers Association (NAIMA): "Cleaning Fibrous Glass
Insulated Air Duct Systems," 1993.

1.04 LABORATORY SERVICES

A. Contractor shall provide testing and analysis of contaminants such as Legionella, asbestos,
microbials or any other hazardous airborne particulates using the ( Air Conveyance System) as
H2M architects + engineers HVAC SYSTEM CLEANING
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SECTION 230135 - HVAC SYSTEM CLEANING H2M

a pollutant pathway should such testing be deemed necessary. Swipe samples of the ACS shall
be used to determine what contaminates are present. Laboratory results shall be included as
part of the prepared Mechanical Hygiene Report.

1.05 SCOPE OF WORK - EXISTING AIR CONVEYANCE SYSTEM CLEANING

A. The entire air distribution system in the building shall be cleaned as per this specification this
shall include all supply, return and exhaust ductwork, reheat coils and all air outlets and inlets.

B. Existing Air Duct Cleaning
1. Access points shall be strategically placed throughout the supply and return duct systems,
as required. SMACNA approved insulated access doors shall be used upon closure to
prevent heat loss/gain, and to facilitate inspection.
2. Interior surfaces of the ductwork, dampers, turning vanes, shall be cleaned by using HEPA
filtered vacuums, rotary brush and air whip dislodging systems, and contact cleaning as
required.

C. Sanitizing Existing Ductwork:
1. Upon completion of cleaning, sanitizing shall be performed throughout the entire air

conveyance system. This process shall eliminate mold, bacteria, odors and viruses, plus
retard their growth.

1.06 NOTIFICATION

A. The Contractor shall notify the Owner that prior to commencing of the cleaning work, the Owner
shall remove the smoke detectors and other safety devices from the ductwork.

1.07 HEALTH AND SAFETY REQUIREMENTS

A. Safety Standards: Cleaning contractors shall comply with applicable federal, state, and local
requirements for protecting the safety of the contractor’'s employees, building occupants, and
the environment. In particular, all applicable standards of the Occupational Safety and Health
Administration (OSHA) shall be followed when working in accordance with this specification.

B. Occupant Safety: No processes or materials shall be employed in such a manner that they will
introduce additional hazards into occupied spaces.

C. Disposal of Debris: All Debris removed from the HVAC System shall be disposed of in
accordance with applicable federal, state and local requirements.

PART 2 - PRODUCTS
2.01 GENERAL
A. Contractor shall provide all necessary material and tools to provide access doors in the
ductwork to reach the areas around dampers and turning vanes, bends, coils, smoke detectors,
etc.
2.02 ACCESS DOORS
A. Sandwich access door shall be as manufactured by:
1. DUCTMATE INDUSTRIES, INC.
2. Approved Equal.

B. Composition and material
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SECTION 230135 - HVAC SYSTEM CLEANING H2M

1. The sandwich access door shall consist of three layers of precision stamped hot-dipped
galvanized steel.

2. The inside door shall combine two layers of metal which be shall spot welded together
along the rim, encapsulating high density fiberglass insulation - UL classified FHC25/50.

3. The inside surface of the access door shall be smooth to minimize friction.

4. Gasket: Closed cell neoprene gasket shall be UL94HF1 listed with a service temperature
range of (ASTM D746) -20°F to 200°F. The gasket shall be permanently bonded to the
inside of the door to eliminate leakage.

5.  Springs: Zinc plated conical springs shall be installed over the bolts, between the inner
and outer door, to facilitate opening.

6. Knobs: Knobs shall have threaded metal inserts to eliminate thread stripping. Knobs shall
be easily turned by hand without wrenches. UL94HB listed.

7. Bolts: Zinc plated carriage bolts shall be clinched and sealed to the inner door.

8. Template: Self-adhesive cut-around template shall be provided for the exact size of cut
opening required.

9. Technical Data: Each door shall be tested to 20” WG with no leakage noted.

10. Guarantees: The Sandwich Access Door shall be guaranteed against defective material.

2.03 TOOLS AND EQUIPMENT

A. Contractor, shall utilize HEPA filters and vacuums meeting the following minimum requirements:
1. Vacuum: CFM minimum - 6,000
2. HEPA filter: 99.97% collection efficiency for particulates 0.3 microns or greater

2.04 SANITIZING

A. Upon completion of cleaning, sanitizing will be performed throughout the entire air conveyance
system. Sanitizer will be fogged into ACS using a portable fogging system. Envirocon or other
EPA Registered sanitizer will be used.

PART 3 - EXECUTION
3.01 INSPECTION/PREPARATION

A. HVAC System Component Inspections: Prior to the commencement of any cleaning work, the
HVAC system cleaning contractor shall perform a visual inspection of the HVAC system to
determine appropriate methods, tools, and equipment required to satisfactorily complete this
project. The cleanliness inspection should include air handling units and representative areas of
the HVAC system components and ductwork. In HVAC systems that include multiple air
handling units, a representative sample of the units should be inspected.

B. The cleanliness inspection shall be conducted without negatively impacting the indoor
environment through excessive disruption of settled dust, microbial amplification or other debris.
In cases where contamination is suspected, and/or in sensitive environments where even small
amounts of contaminant may be of concern, implement environmental engineering control
measures.

C. Damaged system components found during the inspection shall be documented and brought to
the attention of the Owner.

D. Site Evaluation and Preparations: Contractor shall conduct a site evaluation, and establish a
specific, coordinated plan which details how each area of the building will be protected during
the various phases of the project.
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Protect all furniture and flooring in the work area using clean protective coverings. Perform
cleanup of these areas by use of HEPA filtered vacuums, to avoid recontamination of occupied
space.

Contractor prior to his work shall check if the smoke detectors were removed from the
ductwork.

Insulation: Identify areas of internally lined air conveyance systems that are deteriorated and
negatively impacting air quality. Notify the Owner of these conditions so that he may correct
them.

Inspector Qualifications: Qualified personnel should perform the HVAC cleanliness inspection to
determine the need for cleaning. At a minimum, such personnel should have an understanding
of HVAC system design, and experience in utilizing accepted indoor environmental sampling
practices, current industry HVAC cleaning procedures, and applicable industry standards.

3.02 GENERAL DUCT CLEANING REQUIREMENTS

A

Install filter material over all terminal diffusers to protect surrounding areas during cleaning
operation. Remove all filter material from diffusers after cleaning is complete.

Wherever grilles and/or diffusers are removable, they shall be removed, vacuum cleaned,
washed, dried, and then replaced. Welded or fixed grilles shall be cleaned in place.

Interior surfaces of the ductwork, dampers, turning vanes, VAV boxes, and reheat coils shall be
cleaned by using HEPA filtered vacuums, rotary brush and air whip dislodging systems, and
contact cleaning as required. All removable diffusers shall be removed for cleaning, while
others shall be done in place.

All internally lined ductwork and flex duct shall be cleaned using soft nylon brushes for
dislodging, to avoid damage to fibrous insulation.

Containment: Debris removed during cleaning shall be collected and precautions shall be taken
to ensure that debris is not otherwise dispersed outside the HVAC system during the cleaning
process.

Particulate Collection: Where the Particulate Collection Equipment is exhausting inside the
building, HEPA filtration with 99.97% collection efficiency for 0.3-micron size (or greater)
particles shall be used. When the Particulate Collection Equipment is exhausting outside the
building, Mechanical Cleaning operations shall be undertaken only with Particulate Collection
Equipment in place, including adequate filtration to contain debris removed from the HVAC
system. When the Particulate Collection Equipment is exhausting outside the building,
precautions shall be taken to locate the equipment down wind and away from all air intakes and
other points of entry into the building.

Controlling Odors: Measures shall be employed to control odors and/or mist vapors during the
cleaning process.

Component Cleaning: Cleaning methods shall be employed such that all HVAC system
components must be Visibly Clean as defined in applicable standards (see NADCA Standards).
Upon completion, all components must be returned to those settings recorded just prior to
cleaning operations.

Air-Volume Control Devices: Dampers and any air-directional mechanical devices inside the
HVAC system shall have their position marked prior to cleaning and, upon completion, must be
restored to their marked position.
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Service Openings: The contractor shall utilize service openings, as required for proper

cleaning, at various points of the HVAC system for physical and mechanical entry, and

inspection.

1. Contractor shall utilize the existing service openings already installed in the HVAC system
where possible.

2. Other openings shall be created where needed and they shall be created so they can be
sealed in accordance with industry codes and standards.

3.  Closures shall not significantly hinder, restrict, or alter the airflow within the system.

Closures shall be properly insulated to prevent heat loss/gain or condensation on surfaces

within the system.

1. Openings shall not compromise the structural integrity of the system.

2. Construction techniques used in the creation of openings shall conform to requirements of
applicable building and fire codes, and applicable NFPA, SMACNA and NADCA
Standards.

3.  Cutting service openings into flexible duct is not permitted. Flexible duct shall be
disconnected at the ends as needed for proper cleaning and inspection.

4. Rigid fiber glass duct systems shall be resealed in accordance with NAIMA recommended
practices. Only closure techniques that comply with UL Standard 181 or UL Standard
181a are suitable for fiber glass duct system closures.

5.  All service openings capable of being re-opened for future inspection or remediation shall
be clearly marked and shall have their location reported to the Owner in project report
documents.

Ceiling sections (tile): The contractor may remove and reinstall ceiling sections to gain access
to HVAC systems during the cleaning process.

Air distribution devices (registers, grilles & diffusers): The contractor shall clean all air
distribution devices.

Air handling units, terminal units (VAV, Dual duct boxes, etc.), blowers and exhaust fans: The

contractor shall insure that supply, return, and exhaust fans and blowers are thoroughly

cleaned. Areas to be cleaned include blowers, fan housings, plenums (except ceiling supply

and return plenums), scrolls, blades, or vanes, shafts, baffles, dampers and drive assemblies.

All visible surface contamination deposits shall be removed in accordance with NADCA

Standards. Contractor shall:

1. Clean all air handling units (AHU) internal surfaces, components and condensate
collectors and drains.

2. Assure that a suitable operative drainage system is in place prior to beginning wash down
procedures.

3. Clean all coils and related components, including evaporator fins.

Duct Systems. Contractor shall:

1. Create service openings in the system as necessary in order to accommodate cleaning of
otherwise inaccessible areas.

2. Mechanically clean all duct systems to remove all visible contaminants, such that the
systems are capable of passing Cleaning Verification Tests (see NADCA Standards).

3.03 DUCT CLEANING METHODOLOGY

A

Source Removal Cleaning Methods: The HVAC system shall be cleaned using Source
Removal mechanical cleaning methods designed to extract contaminants from within the HVAC
system and safely remove contaminants from the facility. It is the contractor’s responsibility to
select Source Removal methods that will render the HVAC system Visibly Clean and capable of
passing cleaning verification methods (See applicable NADCA Standards) and other specified
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tests, in accordance with all general requirements. No cleaning method, or combination of
methods, shall be used which could potentially damage components of the HVAC system or
negatively alter the integrity of the system.

1.

All methods used shall incorporate the use of vacuum collection devices that are operated
continuously during cleaning. A vacuum device shall be connected to the downstream end
of the section being cleaned through a predetermined opening. The vacuum collection
device shall be of sufficient power to render all areas being cleaned under negative
pressure, such that containment of debris and the protection of the indoor environment are
assured.

All vacuum devices exhausting air inside the building shall be equipped with HEPA filters
(minimum efficiency), including hand-held vacuums and wet-vacuums.

All vacuum devices exhausting air outside the facility shall be equipped with Particulate
Collection including adequate filtration to contain Debris removed from the HVAC system.
Such devices shall exhaust in a manner that will not allow contaminants to re-enter the
facility. Release of debris outdoors must not violate any outdoor environmental standards,
codes or regulations.

All methods require mechanical agitation devices to dislodge debris adhered to interior
HVAC system surfaces, such that debris may be safely conveyed to vacuum collection
devices. Acceptable methods will include those, which will not potentially damage the
integrity of the ductwork, nor damage porous surface materials such as liners inside the
ductwork or system components.

B. Methods of Cleaning Fibrous Glass Insulated Components

1.

Fibrous glass thermal or acoustical insulation elements present in any equipment or
ductwork shall be thoroughly cleaned with HEPA vacuuming equipment, while the HVAC
system is under constant negative pressure, and not permitted to get wet in accordance
with applicable NADCA and NAIMA standards and recommendations.

Cleaning methods used shall not cause damage to fibrous glass components and will
render the system capable of passing Cleaning Verification Tests (see NADCA
Standards).

C. Damaged Fibrous Glass Material

1.

Evidence of damage: If there is any evidence of damage, deterioration, delaminating,
friable material, mold or fungus growth, or moisture such that fibrous glass materials
cannot be restored by cleaning or resurfacing with an acceptable insulation repair coating,
they shall be identified for replacement.

Replacement: When requested or specified, Contractor must be capable of remediating
exposed damaged insulation in air handlers and/or ductwork requiring replacement.
Replacement material: In the event fiber glass materials must be replaced, all materials
shall conform to applicable industry codes and standards, including those of UL and
SMACNA.

D. Cleaning of coils

1.

Any cleaning method may be used which will render the Coil Visibly Clean and capable of
passing Coil Cleaning Verification (see applicable NADCA Standards). Coil drain pans
shall be subject to Non-Porous Surfaces Cleaning Verification. The drain for the
condensate drain pan shall be operational. Cleaning methods shall not cause any
appreciable damage to, displacement of, inhibit heat transfer, or erosion of the coil surface
or fins, and shall conform to coil manufacturer recommendations when available. Coils
shall be thoroughly rinsed with clean water to remove any latent residues.

E. Antimicrobial Agents and Coatings

1. Antimicrobial agents shall only be applied if active fungal growth is reasonably suspected,
or where unacceptable levels of fungal contamination have been verified through testing.
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2. Application of any antimicrobial agents used to control the growth of fungal or
bacteriological contaminants shall be performed after the removal of surface deposits and
debris.

3.  When used, antimicrobial treatments and coatings shall be applied in strict accordance
with the manufacturer’s written recommendations and EPA registration listing.

4. Antimicrobial coatings shall be applied according to the manufacturer’s written instructions.
Coatings shall be sprayed directly onto interior ductwork surfaces, rather than “fogged”
downstream onto surfaces.

3.04 CLEANLINESS VERIFICATION

A

General: Verification of HVAC System cleanliness will be determined after mechanical cleaning
and before the application of any treatment or introduction of any treatment-related substance to
the HVAC system, including biocidal agents and coatings.

Visual Inspection: The HVAC system shall be inspected visually to ensure that no visible

contaminants are present.

1. If no contaminants are evident through visual inspection, the HVAC system shall be
considered clean; however, the Owner reserves the right to further verify system
cleanliness through Surface Comparison Testing or the NADCA vacuum test specified in
the NADCA standards.

2. If visible contaminants are evident through visual inspection, those portions of the system
where contaminants are visible shall be re-cleaned and subjected to re-inspection for
cleanliness.

3.  NADCA vacuum test analysis shall be performed by a qualified third party experienced in
testing of this nature.

Verification of Coil Cleaning

1. Cleaning shall restore the coil pressure drop to within 10 percent of the pressure drop
measured when the coil was first installed. If the original pressure drop is not known, the
coil will be considered clean only if the coil is free of foreign matter and chemical residue,
based on a thorough visual inspection (see NADCA Standards).

3.05 HVAC SYSTEM REPORT

A

C.

At the conclusion of the project, the Contractor shall provide a bound report to the Owner
indicating the following:

Success of the cleaning project, as verified through visual inspection (before and after
photographs) and gravimetric analysis.

Areas of the system found to be damaged and/or in need of repair

3.06 PROTECTION/ CLEANUP OF PROPERTY

A

Protect all furniture, wood flooring, and equipment in the work area using clean protective
coverings. Cleanup of these areas shall be performed by use of the HEPA filtered vacuums, to
avoid recontamination of occupied space. The contractor shall perform clean up and remove
the protective coverings on a daily basis.

3.07 REPAIRING OF DAMAGED DUCTWORK, ACCESSORIES AND THERMAL INSULATION

A

Contractor shall repair all damages resulted by his work to the ductwork, thermal insulation and
vapor barrier.

END OF SECTION 230135
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SECTION 230529 - PIPE HANGERS AND SUPPORTS H2M

PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A. The Work covered under this Section consists of the furnishing of all necessary labor,
supervision, materials, equipment, and services to completely execute the pipe hanger and
supports as described in this Specification. Size hangers and supports to fit the outside
diameter of the

1.02 REFERENCES
A. ASTM B633 - Specification for Electrodeposited Coatings of Zinc on Iron and Steel

B. ASTM A123 - Specification for Zinc (Hot-Galvanized) Coatings on Products Fabricated from
Rolled, Pressed, and Forged Steel Shapes, Plates, Bars, and Strip

C. ASTM A653 - Specification for Steel Sheet, Zinc-Coated by the Hot-Dip Process

D. ASTM A1011 - Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural,
High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability (Formerly
ASTM A570)

E. MSS SP58 - Manufacturers Standardization Society: Pipe Hangers and Supports- Materials,
Design, and Manufacture

F. MSS SP69 - Manufacturers Standardization Society: Pipe Hangers and Supports- Selection
and Application

G. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices
1.03 QUALITY ASSURANCE

A. Provide hangers and supports used in fire protection piping systems listed and labeled by
Underwriters Laboratories.

B. Steel pipe hangers and supports shall have the manufacturer's name, part number, and
applicable size stamped in the part itself for identification.

C. Design and manufacture hangers and supports in conformance with MSS SP 58.
1.04 SUBMITTALS
A. Submit product data on all hanger and support devices, including shields and attachment
methods. Include as a minimum as part of product data materials, finishes, approvals, load
ratings, and dimensional information.
B. Submit Pipe Hanger and Support Application Schedule.
PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
A. Manufacturer: Subject to compliance with these specifications, provide pipe hanger and
support systems manufactured by:

1. Cooper B-Line, Inc.
2. Carpenter and Patterson

H2M architects + engineers PIPE HANGERS AND
SUPPORTS
Village of Mount Kisco - Additions/Alterations to Mutual Station 230529-1



SECTION 230529 - PIPE HANGERS AND SUPPORTS H2M

3.  Grinnell
2.02 PIPE HANGERS AND SUPPORTS

A. Hangers

1. Uninsulated pipes 2 inch and smaller:
a. Adjustable steel swivel ring (band type) hanger, B-Line B3170.
b. Adjustable steel swivel J-hanger, B-Line B3690.
c. Malleable iron ring hanger, B-Line B3198R or hinged ring hanger, B3198H.
d. Malleable iron split-ring hanger with eye socket, B-Line B3173 with B3222.
e. Adjustable steel clevis hanger, B-Line B3104 or B3100.

2. Insulated pipe- Hot piping:
a. 2inch and smaller pipes: use adjustable steel clevis with galvanized sheet metal

shield. B-Line B3100 with B3151 series.

B. Pipe Clamps
1. When flexibility in the hanger assembly is required due to horizontal movement, use pipe
clamps with weldless eye nuts, B-Line B3140 or B3142 with B3200. For insulated lines
use double bolted pipe clamps, B-Line B3144 or B3146 with B3200.

C. Multiple or Trapeze Hanger

1. Construct trapeze hangers from 12 gauge roll formed ASTM A1011 SS Grade 33
structural steel channel, 1-5/8 inch by 1-5/8 inch minimum, B-Line B22 strut or stronger as
required.

2. Mount pipes to trapeze with 2 piece pipe straps sized for outside diameter of pipe, B-Line
B2000 Series.

3.  For pipes subjected to axial movement:
a. Strut mounted roller support, B-Line B3126. Use pipe protection shield or saddles on

insulated lines.

b.  Strut mounted pipe guide, B-Line B2417.

D. Wall Supports
1.  Pipes 4 inch and smaller:
a. Carbon steel hook, B-Line B3191.
b. Carbon steel J-hanger, B-Line B3690.

E. Floor Supports
1. Hot piping:
a. Carbon steel adjustable pipe saddle and nipple attached to steel base stand sized for
pipe elevation. B-Line B3093 and B3088T or B3090 and B3088. Screw or weld pipe
saddle to appropriate base stand.

F. Vertical Supports
1. Steel riser clamp sized to fit outside diameter of pipe, B-Line B3373.
2.  Copper Tubing Supports
a. Size hangers to fit copper tubing outside diameters.
1) Adjustable steel swivel ring (band type) hanger, B-Line B3170CT.
2) Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger B3198HCT.
3) Malleable iron split-ring hanger with eye socket, B-Line B3173CT with B3222.
4)  Adjustable steel clevis hanger, B-Line B3104CT.
b. For supporting vertical runs use epoxy painted or plastic coated riser clamps, B-Line
B3373CT or B3373CTC.
c. For supporting copper tube to strut use epoxy painted pipe straps sized for copper
tubing, B-Line B2000 series, or plastic inserted vibration isolation clamps, B-Line BVT
series.
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G. Plastic Pipe Supports

H.

1. V-Bottom clevis hanger with galvanized 18-gauge continuous support channel, B-Line
B3106 and B3106V, to form a continuous support system for plastic pipe or flexible tubing.
2.  Supplementary Structural Supports
a. Design and fabricate supports using structural quality steel bolted framing materials
as manufactured by Cooper B-Line. Provide roll formed channels, 12 gauge ASTM
A1011 SS Grade 33 steel, 1-5/8 inch by 1-5/8 inch or greater as required by loading
conditions. Submit designs for pipe tunnels, pipe galleries, etc., to Architect/Engineer
for approval. Use clamps and fittings designed for use with the strut system.

Pipe Supports Between Anchors and Pipe Expansion Loops

1. Provide supports between pipe anchors designed to cause minimal resistance to piping
movement. Provide roller hanger supports or slide plates between anchors.

2. Provide supports near the L bends of pipe thermal expansion loops. No more than 12
inches from either side of the horizontal elbow.

2.03 SPRING HANGERS

A

For critical high temperature piping, at hanger locations where the vertical movement of the
piping is % inch or more, or where it is necessary to avoid the transfer of load to adjacent
hangers or connected equipment, provide approved constant support hangers. However, where
the piping movement occurs at a hanger supporting a portion of piping riser on which a rigid
support is also located, variable spring hangers may be used for any amount of expansion up to
the full recommended working range of the spring, provided the change in supporting effect of
the variable spring is added to the design load of the rigid support.

Where transfer of load to adjacent hangers or equipment is not critical, and where the vertical
movement of the piping is less than % inch, variable spring hangers may be used, provided the
variation in supporting effect does not exceed 25 percent of the calculated piping load through
its total vertical travel.

The total travel for constant support hangers shall be equal to actual travel plus 20 percent. In
no case shall the difference between actual and total travel be less than one inch.

Furnish constant support hangers with travel stops, which shall prevent upward and downward
movement of the hanger. The travel stops shall be factory installed so that the hanger level is at
the “cold” position. Design the travel stops to permit future reengagement, even in the event the
lever is at a position other than “cold”, without having to make hanger adjustments.

For low temperature systems where vertical movements are anticipated, use approved
precompressed variable spring hangers.

2.04 UPPER ATTACHMENTS

A. Beam Clamps
1. Use beam clamps where piping is to be suspended from building steel. Select clamp type
on the basis of load to be supported, and load configuration.
2. Use center loaded beam clamps where specified. For steel clamps provide B-Line B3050,
or B3055. For malleable iron or forged steel beam clamps with cross bolt provide B-Line
B3054 or B3291-B3297 Series as required to fit beams.
B. Concrete Inserts
1. Use cast in place spot concrete inserts where applicable; either steel or malleable iron
body, B-Line B2500 or B3014. Select spot inserts to allow for lateral adjustment and to
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SECTION 230529 - PIPE HANGERS AND SUPPORTS H2M

have means for attachment to forms. Select inserts to suit threaded hanger rod sizes,
B-Line N2500 or B3014N series.

Use continuous concrete inserts where applicable. Provide 12 gauge channels, ASTM
A1011 SS Grade 33 structural quality carbon steel, complete with Styrofoam inserts and
end caps with nail holes for attachment to forms. Provide continuous concrete inserts with
a load rating of 2,000 Ibs/ft. in concrete, B-Line B22I, 32I, or 52I. Select channel nuts
suitable for strut and rod sizes.

Provide Drop-In, shell type anchors with an internally threaded, all-steel shell with
expansion cone insert and flush embedment lip. Manufacture anchors from plated carbon
steel, 18-8 stainless steel and 316 stainless steel. Install anchors with carbide tipped
hammer drill bits made in accordance to ANSI B212.15-1994 specifications. Test anchors
to ASTM EA488 criteria and listed by ICC (formerly ICBO) and SBCCI. Provide anchors
listed by the following agencies as required by the local building code: UL, FM. Select
inserts to suit threaded hanger rod sizes, Redhead Multi-Set.

2.05 ACCESSORIES

A. Hanger Rods shall be threaded both ends or continuous threaded rods of circular cross section.
Use adjusting locknuts at upper attachments and hangers. No wire, chain, or perforated straps

are allowed.

B. Provide shields that are 180 degree galvanized sheet metal, 12 inch minimum length, 18 gauge
minimum thickness, designed to match outside diameter of the insulated pipe, B-Line B3151.

C. Pipe protection saddles shall be formed from carbon steel, 1/8 inch minimum thickness, sized
for insulation thickness. Saddles for pipe sizes greater than 12 inch shall have a center support
rib.

2.06 FINISHES
A. Indoor Finishes

1.

Coat hangers and clamps for support of bare copper piping with copper colored epoxy
paint, B-Line Dura-Copper®. Use additional PVC coating of the epoxy painted hanger
where necessary.

Zinc plate hangers for other than bare copper pipe in accordance with ASTM B633 OR
provide an electro-deposited green epoxy finish, B-Line Dura-Green®.

Provide pre-galvanized strut channels in accordance with ASTM A653 SS Grade 33 G90
or provide an electro-deposited green epoxy finish, B-Line Dura-Green®.

B. Outdoor and Corrosive Area Finishes

1.

Hot dip galvanize hangers and struts located outdoors after fabrication in accordance with
ASTM A123. Provide all hanger hardware as hot dip galvanized or stainless steel. Zinc
plated hardware is not acceptable for outdoor or corrosive use.

Provide hangers and strut manufactured of type 304 stainless steel with stainless steel
hardware where located in corrosive areas.

PART 3 - EXECUTION

3.01 PIPE HANGERS AND SUPPORTS

A. Adequately support pipe by pipe hanger and supports specified in PART 2 PRODUCTS. Allow
for forces imposed by expansion joints, satisfy structural requirements and maintain proper
clearances with respect to adjacent piping, equipment and structures. Size hangers for
insulated pipes sized to accommodate insulation thickness.
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SECTION 230529 - PIPE HANGERS AND SUPPORTS H2M

B. Keep the different types of hangers to a minimum and provide hangers that are neat, without
complicated bolting and with the number of parts of each hanger and its anchor kept to a
minimum.

C. Make accurate weight balance calculations to determine the required supporting forces at each
hanger or support location and the pipe weight load at each equipment connection.

D. Provide pipe hangers capable of supporting the pipe in all conditions of operation selected to
allow free expansion and contraction of the piping, and prevent excessive stress resulting from
transferred weight being induced into the pipe or connected equipment.

E. Painted or shop prime all hangers and supports that are not galvanized.

F. Support horizontal steel piping in accordance with MSS SP-69 Tables 3 and 4, excerpts of
which follow below:

NOMINAL PIPE SIZE ROD DIAMETER MAXIMUM SPACING
(INCHES) (INCHES) (FEET)
1/2 to 1-1/4 3/8 6
1-1/2 3/8 9
2 3/8 10

G. Support horizontal copper tubing in accordance with MSS SP-69 Tables 3 and 4, excerpts of
which follow below:

NOMINAL PIPE SIZE ROD DIAMETER MAXIMUM SPACING (FEET)
(INCHES) (INCHES)
1/2 to 3/4 3/8 5
1 3/8 6
1-1/4 3/8 6
1-1/2 3/8 8
2 3/8 8

Do not leave any pipe length unsupported between any two coupling joints.

H. Provide means of preventing dissimilar metal contact such as plastic coated hangers, copper
colored epoxy paint, or non adhesive isolation tape- B-Line Iso-pipe. Galvanized felt isolators
sized for copper tubing may also be used, B-Line B3195CT.

I.  Install hangers to provide a minimum of 1/2 inch space between finished covering and adjacent
work.

J. Place a hanger within 12 inches of each horizontal elbow.

K. Support vertical piping independently of connected horizontal piping. Support vertical pipes at
every floor. Wherever possible, locate riser clamps directly below pipe couplings or shear lugs.

L. Where several pipes can be installed in parallel and at the same elevation, provide trapeze
hangers as specified in section 2.02 C. Space trapeze hangers according to the smallest pipe
size, or install intermediate supports according to schedules in this Section.
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M.

Do not support piping from other pipes, ductwork or other equipment that is not building
structure.

Where horizontal piping movements are greater than %z inch, or where the hanger rod angularity
from the vertical is greater than four degrees from the cold to hot position of the pipe, offset the
hanger pipe and structural attachments in such a manner that the rod is vertical in the hot
position.

In any part of the building which is steel-framed, attach hangers to the building structural steel
beams. Where hangers do not correspond with the building structural steel beams, provide
supplemental steel members continuously welded or bolted to the building structural steel
beams. Provide two (2) coats of primer on the supplemental steel. In any parts of the building
which is a concrete structure, attach hangers to the concrete structure by installing anchors into
the concrete.

3.02 CONCRETE INSERTS

A

D.

E.

Secure pipe hangers attached to concrete structure and slabs with embedded inserts, anchor
bolts or concrete fasteners. Use a safety factor of 5 in selection of all inserts and expansion
bolts unless there are seismic requirements (See “Seismic Restraint” specification if applicable).
In which case, the larger of the two loadings shall govern the design.

Provide inserts for placement in formwork before concrete is poured.

Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced
concrete beams.

Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.

E. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inch.

END OF SECTION 230529
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SECTION 230555 - MECHANICAL SYSTEM IDENTIFICATION H2M

PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A. This Section describes the marking and identification materials for identifying mechanical
equipment, ductwork and piping systems.

B. Mark and identify all mechanical equipment, ductwork and piping systems described herein, and
as shown and specified in the Contract Documents.

1.02 REFERENCES

A. ANSI A13.1 - Scheme for the Identification of Piping Systems.

B. Z53.1 - Safety Color Code for Marking Physical Hazards.

C. OSHA 29 CFR 1910 - Subpart J, General Environmental Controls
1.03 SUBMITTALS

A. Identification Scheme - Submit scheme of identification codes.

B. Steam Trap Schedule - Submit steam trap schedules listing proposed steam trap number,
location, type, sizes and service.

C. Valve Schedules - Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

D. Samples - Submit samples of tags, attachments, labeled and identified.

E. Equipment Schedules - Submit mechanical equipment schedules, listing proposed equipment
numbers, and their location and function.

F. Product Data: Provide manufacturers catalog literature for each product required.
PART 2 - PRODUCTS
2.01 APPROVED MANUFACTURERS
A. Seton
B. Bunting
C. W.H. Brady Company
2.02 VALVE TAGS
A. Provide valve tags for all valves installed for this project. Valve tags shall be constructed of
brass with stamped letters and service designation tag size minimum 1-1/2 inches (38 mm)
diameter with smooth edges, brass S hook.
B. Valve tags shall be permanently stamped and marked with a service designation, normal valve
position, and an identifying number as large as possible. Each valve shall have a separate and
distinct number coordinated with the service designations shown on the Drawings and the

Owners existing valve numbering system. Coordinate with the Architect/Engineer and Owner
before finalizing the valve tag numbering system.
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2.03 PIPE MARKERS

A

D.

All accessible piping installed indoors for this project, insulated and uninsulated shall be
identified with wraparound pipe markers. Pipe markers shall be factory fabricated, flexible,
semi-rigid plastic, preformed to fit around pipe or pipe covering. “Accessible” piping shall
include exposed piping, and piping located above lay-in ceilings. Markers shall include system
name, flow arrow, and color code and pipe diameter.

All piping installed outdoors for this project, insulated and uninsulated, shall be identified with
wraparound pipe markers. Pipe markers shall be factory fabricated, flexible, semi-rigid plastic,
preformed to fit around pipe or pipe covering. The marker shall be printed with
weather-resistant ink.

Where pipes are too small or not readily accessible for application of pipe markers, a brass
identification tag at least 1 ¥z inches in diameter, with depressed % inch high black letters and
numerals, shall be securely fastened at locations specified for pipe markers.

See pipe marker schedule for size requirements of pipe markers.

2.04 MECHANICAL EQUIPMENT MARKERS

A

Identify all mechanical equipment, bare or insulated, installed in the rooms or on the roof, by
means of lettered and numbered nameplate (not stenciled) identifying the equipment and
service. Refer to the Drawings for equipment identifications. Nameplates shall be aluminum
with permanent 1 %z inch high white letters on a black background, mechanically affixed and
installed in a readily visible location on the equipment. Coordinate the final equipment
designation with the Owner.

In addition to markers, all mechanical equipment shall be furnished with the manufacturer’s
identification plate showing the name of equipment, manufacturer’'s name and address, date of
purchase, model number and performance data.

2.05 DUCT WORK IDENTIFICATION

A

C.

D.

Provide full air distribution system identification at each side of a wall penetration, in a
mechanical room, at all changes in direction and at no more than 50 foot intervals. Provide
arrows identifying direction of flow.

Fire damper or Smoke damper access points shall be permanently identified on the exterior by
a label having letters not less than 0.5 inch in height reading: SMOKE DAMPER or FIRE
DAMPER.

Identification shall be preprinted labels.

Letter Size: 1-1/2 inches in height.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Apply piping system markers and valve tags in the following locations:
1. Adjacent to each valve and fitting.
2. Ateach branch location and riser take-off
3. Ateach side of a pipe passage through floors, walls, ceiling and partitions.
4. At each pipe passage to and from underground areas.
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SECTION 230555 - MECHANICAL SYSTEM IDENTIFICATION H2M

5. Every 20 feet on all horizontal and vertical pipe runs.

B. Provide arrow markers showing direction of flow incorporated into or adjacent to each piping
system marker. Use double-headed arrows if flow is in both directions.

C. Apply all piping system markers where view is unobstructed; markers and legends shall be
clearly visible from operating positions.

D. Apply all tags and piping system markers in accordance with the manufacturer’s instructions.
Do not attach tags to valve handle such that the normal or emergency operation of the valve will
be hindered.

3.02 VALVE CHART

A. Provide valve and steam trap chart identifying each valve’s and steam trap’s number, size of
valve and service.

B. Frame the chart and locate the schedule in the Mechanical Equipment Room. (Aluminum
Frame with plastic window).

C. Provide a compact disc that has the valve and steam trap chart schedule in a spreadsheet
format. The spreadsheet software to be used for the schedule shall be identified by the Owner.

3.03 LAY IN CEILING TILES AND ACCESS DOORS

A. Provide a lettered and numbered nameplate for each access door indicating the mechanical
equipment that the door provides access too.

B. Where VAV boxes, hot water reheat coils, or other mechanical devices are installed above a
lay-in ceiling tile system, provide and install color coded thumb tabs to mark the location of the
equipment above the ceiling.

3.04 SCHEDULES

A. Pipe Marker Letter Size Schedule:

Outside diameter of Letter height Color field
insulation or pipe Inches Inches
Inches
3/4to 1-1/4 1/2 8
1-1/2to0 2 3/4 8

END OF SECTION 230555
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SECTION 230594 - BALANCING OF AIR AND HYDRONIC SYSTEMS H2M

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A

This section specifies requirements for testing, adjusting, and balancing of all air and hydronic
fluid distribution systems, including the equipment and devices associated with each system.

The work includes setting speed and flow, adjusting equipment and devices installed for
systems, recording data, conducting tests, preparing and submitting reports, and
recommending modifications to the mechanical installations specified in other Sections of the
Specifications.

1.02 RELATED WORK

A

Drawings and general provisions of the Contract, including General Conditions, any
Supplemental Conditions and Division 1 Specification Sections, govern the work of this section.

1.03 SUBMITTALS

A. Submit proof that the testing, adjusting and balancing agency meets the requirements of
Section 1.04 “Quality Assurance”, and all other specified requirements.

B. Prior to performing the work, submit sample blank forms of the test reports that will be
submitted by the entity performing work of this Section, indicating all data and parameters
included.

C. Submit certified test reports, signed by the authorized representative of the testing and
balancing agency. Certify the reports to be proof that the systems have been tested, adjusted
and balanced in accordance with the selected reference standards (NEBB or AABC); are an
accurate representation of how the systems have been installed; are a true representation of
how the systems are operating at completion of the testing, adjusting and balancing procedures;
and are an accurate record of all final quantities measured, to establish normal operating values
of the systems. Submittal of test report shall be in the following format:

1. Draft Report: Upon completion of testing, adjusting and balancing procedures, prepare
draft reports on the approved forms. Draft report may be handwritten, but must be
complete, factual, accurate and legible. Organize and format draft reports in the same
manner specified herein for the final reports. Submit two complete sets of draft reports.
Only one complete set of draft reports will be returned.

2. Final Report: Upon verification and approval of draft reports, prepare final reports, type
written and organized and formatted as described herein. Submit two complete sets of
final reports.

a. Report Format: Submit reports using the standard forms prepared by the referenced
standard for each respective item and system to be tested, adjusted and balanced.
Include schematic systems diagrams. Enclose the report contents in a 3-ring binder.
Divide the contents into the below listed divisions, separating them by divider tabs with
titles descriptive of the contents:

1) General Information and Summary.

2) Air Systems.

3) Hydronic Systems.

b. Report Contents: Provide the following minimum information, forms and data:

1) General Information and Summary: ldentify the testing, adjusting and balancing
Agency, Contractor, Owner, Architect/Engineer, and Project on the inside cover
sheet. Include addresses, and contact names and telephone numbers. Include
a certification sheet containing the seal and name, address, telephone number
and signature of the Agency’s responsible certified Test and Balance Engineer.
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SECTION 230594 - BALANCING OF AIR AND HYDRONIC SYSTEMS H2M

Include in this division a listing of the instrumentation used for the procedures,
along with the proof of calibrations.

2) Include in the remainder of the reports the appropriate forms containing, as a
minimum, the information indicated on the standard report forms prepared by
AABC or NEBB, for each item of equipment and system. Prepare a schematic
diagram for each item of equipment and system, to accompany each respective
report form.

c. Calibration Reports: Submit proof that all required instrumentation has been
calibrated to tolerances specified in the referenced standards within a period not
exceeding six months prior to conducting the test procedures.

d. Existing Systems: Where existing systems are to be added to or modified include in
the report results of operational tests taken prior to modifications including but not
limited to existing fan and pump curves, pressure readings and flow measurements.
Include in the report copies of the equipment and motor nameplate data along with
equipment performance curves indicating operating points prior to any modifications
and, where existing equipment is retained, operating points after system balance.
Where terminals are adjusted or modified include terminal performance curves/data
and final readings.

1.04 QUALITY ASSURANCE

A

Test, adjust and balance systems and equipment by using competent mechanics regularly
employed by a testing, adjusting and balancing Subcontractor whose primary business is the
testing, adjusting and balancing of building mechanical systems. The testing, adjusting and
balancing Subcontractor shall be a business established for a minimum of 10 years.

The testing, adjusting, and balancing Subcontractor shall be certified by the Associated Air
Balance Council (AABC) or the National Environmental Balancing Bureau (NEBB).
Instrumentation type, quantity, and accuracy shall be as described in AABC’s “National
Standards for Field Measurement and Instrumentation, or Total System Balance, or NEBB's
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems."

All instrumentation shall be calibrated at least every 6 months or more frequently if required by
the instrument manufacturer.

1.05 PERFORMANCE REQUIREMENTS

A

Comply with all applicable Federal, State and Local laws, ordinances, regulations and codes,
and the latest industry standards including, but not limited to the entities listed below for
procedures, measurements, instruments and test reports for testing, adjusting and balancing
work:

1. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
2. Sheet Metal and Air Conditioning Contractors National Association (SMACNA)

3. National Environmental Balancing Bureau (NEBB)

4. Associated Air Balance Council (AABC)

Set the air delivery or intake of each diffuser, grille and register to be as designed or within five
percent of the air flow rates shown on the Drawings.

Set the fan air flow rate and static pressure rise across the fan to be within 10 percent above the
design value at design speed.
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SECTION 230594 - BALANCING OF AIR AND HYDRONIC SYSTEMS H2M

1.06 JOB CONDITIONS

A

Require the testing and balancing specialist to review his work with the respective
manufacturers of the equipment and devices involved, and coordinate and schedule all work.

Furnish and install balancing dampers, pressure taps, gauges, valves, and other components
as required for a properly balanced system, whether or not specified herein or shown on the
Drawings, all at no additional cost to the Owner. Make all adjustment or replacement parts
recommended by the testing and balancing specialist in strict accordance with the respective
equipment manufacturer’'s recommendations.

Coordinate with the control manufacturer’s representative to set the adjustment of the
automatically operated dampers and control valves to operate as required.

1.07 GENERAL

A

The Owner will occupy the building during the entire testing, adjusting, and balancing period.
Cooperate with the Owner during testing, adjusting, and balancing operations to minimize
conflicts with the Owner's operations.

Complete all tests specified herein to the satisfaction of the Architect/Engineer before final
acceptance.

The Architect/Engineer, or his representative, is the sole judge of the acceptability of the tests.
The Architect/Engineer may direct the performance of any such additional tests, as he deems
necessary in order to determine the acceptability of the systems, equipment, material and
workmanship. No additional payment will be made for any test required by the
Architect/Engineer.

PART 2 - PRODUCTS

NOT USED.

PART 3 - EXECUTION

3.01 EXAMINATION

A

H2M architects + engineers
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Obtain design drawings and specifications and become thoroughly acquainted with the design
intent.

Obtain copies of approved shop drawings of all air handling and hydronic equipment, air outlets
(supply, return and exhaust), manual valves, automatic valves and the temperature control
diagrams, including intended sequence of operations.

Existing Systems: Where existing systems are to be added to or modified perform operational

tests prior to modifications including but not limited to existing fans and pumps curves, pressure

readings and flow measurements.

1. Obtain copies of the equipment and motor nameplate data along with equipment
performance curves indicating operating points prior to any modifications. Where terminal
units are to be adjusted or modified obtain performance data for these units.

Examine installed work and conditions under which testing is to be done to ensure that work
has been completed, cleaned, and is operable. Do not proceed with testing, adjusting and
balancing until unsatisfactory conditions have been corrected in a manner approved by the
testing and balancing specialist.

BALANCING OF AIR AND
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Examine the air systems to see that they are free from obstructions. Determine that all
dampers and registers are open, moving equipment is lubricated, clean filters are installed, and
automatic controls are functioning; and perform other inspections and maintenance activities
necessary for proper operation of the systems.

Examine the hydronic systems to see that they are free from abnormal obstructions, and that all
piping, valves and equipment have been properly made fully operational. Determine that all
equipment and control systems are performing correctly by functional testing.

Where existing systems are to be modified or added to ensure that all strainers and filters are
clean and any operational problems that will prevent system balance have been brought to the
attention of the Owner and repaired.

3.02 TESTING, ADJUSTING AND BALANCING

A

Notify the Owner 48 hours in advance of starting any tests. Do not perform any tests until
acknowledgment of notification and approval has been received from the Owner.

Provide all necessary instruments and personnel for the tests. If, in the opinion of the
Architect/Engineer, the results of such tests show that the Work has not complied with the
requirements of the Contract Documents, make all additions or changes necessary to put the
system in proper working condition and pay all expenses for all subsequent tests which are
necessary to determine whether the Work is satisfactory. Any additional work or subsequent
tests shall be carried out at the convenience of the Architect/Engineer.

Test all packaged equipment in strict accordance with the equipment manufacturer’s
requirements.

Perform any and all other tests that may be required by the local municipality or other governing
body, board or agency having jurisdiction.

Perform testing, adjusting, and balancing after leakage and pressure tests on air and water
distribution systems have been satisfactorily completed.

Actuate all safety devices in a manner that clearly demonstrates their workability and operation.

Cut insulation, ductwork and piping for installation of test probes to the minimum extent
necessary to allow adequate performance of test procedure.

Perform tests and compile test data for all air systems and hydronic systems.

Include a schematic diagram locating the air inlets, outlets, fans, equipment, dampers and
regulating devices for air systems, and a schematic diagram for location of balancing valves,
flow indicators, equipment, and devices for hydronic systems.

All instruments used shall be provided by the entity performing the Work of this Section, and
shall be accurately calibrated and maintained in good working order.

Air Systems

Perform the testing, adjusting and balancing of air systems in accordance with the detailed
procedures outlined in the referenced standards; including but not be limited to the following:
1. Test, record and adjust fan rpm to design requirements.

2. Test and record motor full load amperes.

3. Make a pitot tube traverse of main supply ducts and obtain design flow rate at fans.
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20N OA

14.
15.

16.

L. Hydr
1.

Test and record system static pressure, velocity pressure and total pressure.

Test and adjust system for design supply, transfer and return air flow rate.

Test and adjust system for minimum and maximum design flow rates of outside air.

Test and record return air temperatures.

Test and record coil and fan leaving air temperatures.

Adjust all main supply, return, relief, and exhaust air ducts to proper design flow rate.
Adjust all zones to proper design flow rate for supply, return, transfer, relief and exhaust
air.

Test and adjust each diffuser, grille and register.

Identify each grille, diffuser and register as to location and area on the schematic diagram.
Identify and list in the final report size, type and manufacturer of diffusers, grilles and
registers and all tested equipment. Use manufacturer’'s data on all equipment to make
required calculations for testing, adjusting and balancing. Include design required velocity
and test resultant velocity, required flow rate and test resultant flow rate after adjustment
as part of readings and tests of diffusers, grilles and registers.

Adjust all diffusers, grilles and registers to minimize drafts in all areas.

Permanently mark all dampers after air balance is complete so that they can be restored
to their correct position, if disturbed later.

Seal openings in ductwork for pitot tube insertion with snap-in plugs after air balance is
complete.

onic Systems

Perform the testing, adjusting and balancing of hydronic systems in accordance with the
detailed procedures outlined in the referenced standards; and including but not limited to
the following:

a. Preliminary procedure prior to balancing:

1)  Examine water in system and determine if water has been treated and cleaned.

2) Check expansion tank to determine that it is not air bound and the system is
completely full of water.

3) Purge all air vents of water systems, check automatic air vents and determine if
they are operating properly. Repair or replace any air vents that are not
operating properly.

4) Coordinate with control manufacturer for required cooling and heating
temperature controls and corresponding, automatic valve operation settings.

5) Open all normally open valves to full open position. Set automatic valves to full
coil flow.

6) Complete air balance before final water balance begins.

7) Check water pumps for pump rotation and for proper flow rate delivery against
manufacturer’s pump curves.

8) Set all balancing valves for required flow delivery at mains and branch mains to
cooling and heating elements.

9) Upon completion of flow readings and adjustments of balancing valves, mark all
settings and record data, so that they can be restored to their correct “balanced”
position, if disturbed later.

b. Include the following as part of the final balancing:

1)  After required cooling and heating temperature controls and automatic valve
operation settings are made, recheck pump flow requirements and readjust
system as required.

Record pressure drop through coil at set flow rate of coil for full cooling and for
full heating. Set pressure drop across bypass valve to match coil pressure drop.
Record and check the following items at each cooling and heating element:

Inlet water temperatures and static pressure at connections.

Leaving water temperatures and pressure drop of each coil.

Flow rate through coil with control valve stroked manually wide open.

n

o U1~ W
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7)
8)
9)
10)

11)

12)

Record operating suction and discharge pressures of each pump and final total
dynamic head and rated amperage versus actual amperage of pump motors.
Record entering and leaving water temperatures and flow through all equipment
and devices.

Check and record all flow rates at all locations in the piping system with flow
meters.

Upon completion of air and hydronic systems testing, patch insulation, ductwork
and housings, using materials identical to those removed.

Perform final testing, adjusting and balancing during summer season for air
conditioning systems and during winter season for heating systems, including
operation when outside conditions are within 5 degrees F wet bulb temperature
of maximum summer design condition, and within 10 degrees F dry bulb
temperature of minimum winter design condition.

Retest, adjust, and balance systems subsequent to system modifications.
Resubmit test results.

END OF SECTION 230594
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SECTION 230700 - PIPE INSULATION H2M

PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A. This section describes the insulation, jackets and accessories for piping as scheduled in Part 3
of this Section and as shown on the Drawings.

1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping
B. Section 078413 - Through Penetration Firestopping for HVAC Systems
C. Section 079201 - Non Fire Rated Sleeves and Seals
D. Section 232000 - Pipe, Valves, and Fittings
E. Section 232300 - Refrigerant Piping
1.03 REFERENCES

A. National Fire Protection Association (NFPA):
1. NFPA 255 - Surface Burning Characteristics of Building Materials.

Greenguard
2015 International Energy Conservation Code

2015 International Mechanical Code

m o 0 o

Underwriters Laboratories, Inc. (UL):
1. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials.

F. American Society for Testing and Materials (ASTM):

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

2. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
3. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and

Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.

ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement.

ASTM C335 - Standard Test Method for Steady-State Heat Transfer Properties of

Horizontal Pipe Insulation.

6. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal
Insulating and Finishing Cement.

7. ASTM C518 - Standard Test Method for Steady-State Heat Thermal Transmission
Properties by Means of the Heat Flow Meter Apparatus.

8. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal
Insulation.

9. ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal
Insulation in Sheet and Tubular Form.

10. ASTM C547 - Standard Specification for Mineral Fiber Preformed Pipe Insulation.

11. ASTM C 552 - Standard Specification for Cellular Glass Thermal Insulation

12. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications.

13. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.

S
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14. ASTM C585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal Insulation
for Nominal Sizes of Pipe and Tubing.

15. ASTM C 591 - Standard Specification for Unfaced Preformed Rigid Cellular
Polyisocyanurate Thermal Insulation.

16. ASTM C 610 - Standard Specification for Molded Expanded Perlite Block and Pipe
Thermal Insulation.

17. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with
Austenitic Stainless Steel.

18. ASTM C921 - Standard Practice for Determining the Properties of Jacketing Materials for
Thermal Insulation.

19. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor Retarders for
Thermal Insulation

20. ASTM D1056 - Standard Specification for Flexible Cellular Materials - Sponge or
Expanded Rubber.

21. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics.

22. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials.

23. ASTM E96 - Standard Test Method for Water Vapor Transmission of Materials.

1.04 DEFINITIONS

A

m o 0 o

m

r @

Greenguard: Greenguard Environmental Institute
IAQ: Indoor Air Quality

EPA: Environmental Protection AgencyA

WHO: World Health Organization

ASJ: All Service Jacket

SSL: Self-Sealing Lap

FSK: Foil-Scrim-Kraft; jacketing

PSK: Poly-Scrim-Kraft; jacketing

PVC: Polyvinyl Chloride

FRP: Fiberglass Reinforced Plastic

Cold Service Piping/ Surfaces: Pipes or surfaces where the normal operating temperature is 60
degrees F or lower.

Hot Service Piping/ Surfaces: Pipes or surfaces where the normal operating temperature is 105
degrees F or higher.

1.05 SUBMITTALS

A. Product data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.
B. Manufacturer’s Instructions: Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.
H2M architects + engineers PIPE INSULATION
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1.06 QUALITY ASSURANCE

A. Qualifications:
1. Manufacturer: Company specializing in manufacturing products specified with minimum 3
years documented experience.
2. Installer: Company specializing in performing the Work of this Section with minimum 3
years documented experience.

B. Materials:

1. Flame spread/smoke developed rating of 25/50 or less in accordance with ASTM E84,
NFPA 255 and UL 723.

2. Insulation for duct, pipe and equipment for above grade exposed to weather outside
building shall be certified as being self-extinguishing for 1" thickness in less than 53
seconds when tested in accordance with ASTM D1692.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer’s identification, product density, and
thickness.

B. Follow manufacturer's recommended storage and handling practices.
1.08 ENVIRONMENTAL REQUIREMENTS

A. Maintain ambient conditions required by manufacturers of each product (tapes, adhesives,
mastics, cements, insulation, etc.).

B. Maintain temperature before, during, and after installation for a minimum of 24 hours.

C. Supply fiberglass products that assure excellent IAQ (Indoor Air Quality) performance through
Greenguard Certification.

D. Mold: Carefully inspect any insulation that has been exposed to water. If it shows any sign of
mold growth remove it from the Site. If the material is wet but shows no sign of mold, dry rapidly
and thoroughly. If it shows signs of facing degradation from wetting remove it from the Site.

PART 2 - PRODUCTS
2.01 FIBER GLASS INSULATION

A. Approved Manufacturers:
1. Knauf Insulation
2 Johns Manville Corporation
3. Owens Corning Corporation
4 CertainTeed Corporation

B. Fiber glass insulation meeting ASTM C547, ASTM C585, and ASTM C795; rigid molded,
noncombustible.

C. Factory applied vapor barrier jacket: ASJ/SSL conforming to ASTM C1136 Type | and ASTM
E96, secured with self-sealing longitudinal laps and butt strips.

2.02 FIBER GLASS INSULATION JACKETS AND ACCESSORIES

A. Field-Applied Jackets and Fitting Covers

H2M architects + engineers PIPE INSULATION
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PVC - 25/50 or Indoor/Outdoor, UV-resistant fittings, jacketing and accessories, white or

colored. Fitting cover system consisting of pre-molded, high-impact PVC materials with

fiber glass inserts. Approved Manufacturer: Proto Corporation.

a. Thickness: 10 mil.

b. Closures: stainless steel tacks, matching PVC tape, or PVC adhesive per
manufacturer’'s recommendations.

ASTM B209 formed aluminum, 0.016-inch thick in smooth, corrugated, or embossed finish

with factory-applied moisture barrier. Approved Manufacturer: Childers.

a. Overlap: 2-inch minimum.

b. Fittings: 0.016-inch thick die-shaped with factory-applied moisture barrier.

c. Metal jacket bands: 3/8-inch wide, 0.015-inch thick aluminum or 0.010-inch thick
stainless steel.

ASTM A666, Type <<302; 304; 316>> stainless Steel, 0.010-inch thick in smooth,

corrugated, or embossed finish with factory-applied moisture barrier. Approved

Manufacturer: Childers.

a. Overlap: 2-inch minimum.

b. Fittings: 0.016-inch thick die-shaped with factory-applied moisture barrier.

c. Metal jacket bands: 3/8-inch wide, 0.010-inch thick stainless steel.

Laminated Self-Adhesive Water and Weather Seals - Permanent acrylic self-adhesive

System; weather resistant, high puncture and tear resistance; meeting or exceeding

requirements of UL 723; applied in strict accordance with manufacturers’

recommendations.

B. Fitting Insulation
1. Pre-formed fiberglass, preformed perlite, mitered fiberglass, mitered perlite or calcium
silicate in lieu of PVC systems. Protect fittings with field-applied fitting covers.
C. Tapes
1. Vapor barrier type, self-sealing, non-corrosive, fire-retardant. Approved Manufacturer:

Compac Corporation

2.03 ELASTOMERIC INSULATION

A

Approved Manufacturers:

1.

Armacell LLC

2. K-Flex USA, Inc.

Flexible, tubular (Type 1) or sheet/roll form (Type 2) closed-cell elastomeric insulation

complying with ASTM C534 <<Grade 1 - Standard (temperature range -297°F to 220°F); Grade

2 - High Temperature (to 350°F); Grade 3 - Contains no halogens>>; use molded tubular

material wherever possible.

2.04 ELASTOMERIC INSULATION ACCESSORIES

A. Adhesives:
1. Air dried, waterproof vapor barrier contact adhesive, compatible with insulation for joining
of seams and butt joints.
B. Finishes:
1. Provide a weather and UV resistant protective finish for outdoor applications in accordance

with the manufacturer’'s recommendations.

2.05 HIGH DENSITY JACKETED INSULATION INSERTS FOR HANGERS AND SUPPORTS

A. For use with Fiberglass Insulation:
1. Cold Service Piping:
H2M architects + engineers PIPE INSULATION
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B.

a. Polyurethane Foam: Minimum density 4 pcf, K of 0.13 at 75 degrees F, minimum
compressive strength of 125 psi.
2. Hot Service Piping:
a. Calcium Silicate: Minimum density 15 pcf, K of 0.50 at 300 degrees F; ASTM C 533.
b. Perlite: Minimum density 12 pcf, K of 0.60 at 300 degrees F; ASTM C 610.

For Use with Flexible Elastomeric Foam Insulation: Hardwood dowels and blocks, length or
thickness equal to insulation thickness, other dimensions as specified or required.

PART 3 - EXECUTION

3.01 EXAMINATION

A

B.

Verify that all piping is tested and approved prior to insulation installation.

Verify that all surfaces are clean, dry and without foreign material before applying insulation
materials.

3.02 INSTALLATION (GENERAL)

A

Install all materials using skilled labor regularly engaged in this type of work. Install all materials
in strict accordance with manufacturer’'s recommendations, building codes, and industry
standards.

Locate insulation and cover seams in the least visible location. Extend all surface finishes in
such a manner as to protect all raw edges, ends and surfaces of insulation.

On cold surfaces where a vapor retarder must be maintained, apply insulation with a
continuous, unbroken moisture and vapor seal. Insulate and vapor seal all hangers, supports,
anchors, or other projections secured to cold surfaces to prevent condensation.

Insulated pipes conveying fluids below ambient temperature; insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

For hot piping conveying fluids <<140°F>> or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

For hot piping conveying fluids over <<140°F>>, insulate flanges and unions at equipment.

Maintain continuous pipe insulation through walls, ceiling or floor openings, or sleeves except
where firestop or firesafing materials are required.

Install insulation neatly, accurately and without voids, in accordance with manufacturer’s
instructions and NIAC National Commercial and Industrial Insulation Standards.

Insulate fittings, valves and flanges using premolded covers with precut insulation inserts.
Insulate piping using insulation of type and thickness scheduled in this Section.

Install metal shields between hangers or supports and the piping insulation. Install rigid
insulation inserts as required between the pipe and the insulation shields. Fabricate inserts to

be of equal thickness to the adjacent insulation and vapor seal as required. Insulation inserts
shall be no less than the following lengths:

[ 174" to 25" IPS | 10" long |

H2M architects + engineers PIPE INSULATION
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3"to 6" IPS 12" long
8" to 10" IPS 16" long

12" and over IPS 22" long

Pipe exposed in Mechanical Equipment Rooms or Finished Spaces (less than 10 feet above
finished floor) to be finished with PVC jacket and fitting covers, aluminum jacket, or stainless
steel jacket.

Buried Piping: Provide factory fabricated assembly with inner all-purpose service jacket with
self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil thick aluminum
foil sandwiched between three layers of bituminous compound; outer surface faced with
polyester film.

Heat Traced Piping: Insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe. Size large enough to enclose pipe and heat tracer.
Cover with <<aluminum; stainless steel>> jacket with seams located on bottom side of
horizontal piping. Coordinate insulation installation with heat-tracing installation and testing.
Insulate piping after tracing or heat distribution tape has been installed and tested for continuity.

3.03 INSTALLATION (FIBER GLASS)

A. Provide a continuous vapor retarder on piping operating below ambient temperatures. Seal all
joints, seams and fittings.

B. Firmly butt and secure ends with appropriate butt-strip material. On high-temperature piping,
double layering with staggered joints when recommended by the insulation manufacturer.
When double layering, the inner layer should not be jacketed.

C. Insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing
longitudinal laps and butt strips with pressure sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

D. Insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjacent
pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

E. Exterior Applications:

1. Jacket piping and fittings exposed to the elements using aluminum or stainless steel
jackets with a factory applied moisture barrier. Hold firmly in place with a friction type Z
lock or a minimum 2” overlap joint. Seal all joints completely along the longitudinal seam
and install so as to shed water. Seal all circumferential joints by use of preformed butt
strips; minimum 2" wide or a minimum 2" overlap. Overlap butt strips to the adjacent
jacketing a minimum “2-inch and completely weather seal. Install a 6" to 10" unsealed
slide joint every 25 to 30 lineal feet to allow for the thermal expansion of the pipe and
jacketing. In addition, apply a thin bead of silicone grease in the overlap to prevent water
migration while allowing the joint to slide. Install an unsealed slide joint where distance
between fittings exceeds 8 lineal feet.

2. Provide vapor barrier jacket. Insulate fittings, joints, and valves with insulation of like
material and thickness ad adjoining pipe, and finish with glass mesh reinforced vapor
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barrier cement. Cover with <<aluminum; stainless steel>> jacket with seams located on
bottom side of horizontal piping.

F. Cold Piping Insulation:

1.

On below freezing applications and in high abuse areas protect the ASJ jacket with a PVC
vapor retarding outer jacket. Seal exposed ends of the insulation with a vapor retarder
mastic installed per the manufacturer’'s recommendations. Apply vapor seals at butt joints
at every fourth pipe section joint and at each fitting to isolate any water incursion.

On chilled water systems operating in conditions of: RH of 90% and above, follow the
same guidelines as described above for below freezing applications.

3.04 INSTALLATION (ELASTOMERIC)

A. Piping:

1.

7.

Install pipe insulation by slitting tubular sections and applying onto piping or tubing.
Alternately, slide unslit sections over the open ends of piping or tubing. Adhere and seal
all seams and butt joints using adhesive.

Push insulation onto the pipe, never pull. Stretching of insulation may result in open
seams and joints.

Tape the ends of the tubing before slipping the insulation over the new pipes to prevent
dust from entering the pipe.

Clean cut all edges. Do not leave rough or jagged edges of the insulation. Use proper
tools such as sharp non-serrated knives.

On cold piping, adhere insulation directly to the piping at the high end of the run using a
two-inch strip of adhesive on the inner diameter of the insulation and on the pipe. Coat all
exposed end cuts of the insulation with adhesive. Adhere all penetrations through the
insulation and termination to the substrate to prevent condensation migration.

Use sheet insulation on all pipes larger than 6-inch diameter. Do not stretch insulation
around the pipe. On pipes larger than 12-inch diameter, adhere insulation directly to the
pipe on the lower 1/3 of the pipe. On pipes greater than 24-inch diameter, completely
adhere insulation.

Stagger seams when applying multiple layers of insulation.

B. Valves, Flanges and Fittings:

1.

Insulate all fittings with the same insulation thickness as the adjacent piping. Adhere all
seams and mitered joints with adhesive. Sleeve screwed fittings and adhere with a
minimum 1” overlap onto the adjacent insulation.

Insulate valves, flanges, strainers, and Victaulic couplings using donuts covered with sheet
or oversized tubular insulation.

C. Hangers:

1.

Support piping system using high density inserts with sufficient compressive strength.
Apply elastomeric foam insulation with the same or greater thickness than the pipe
insulation to pipe supports. Seal all joints with adhesive.

Standard and split hangers - Insulate piping supported by ring hangers with the same
insulation thickness as the adjacent pipe. Seal all seams and butt joints with adhesive.
Sleeve ring hangers using oversized tubular insulation. On cold piping, extend insulation
up the hanger rod a distance equal to four times the insulation thickness. Insulation tape
may be used to a thickness equal to the adjacent insulation thickness.

Clevis hangers or other pipe support systems - Install saddles under all insulated lines at
unistrut clamps, clevis hangers, or locations where insulation may be compressed due to
the weight of the pipe. Insert and adhere wooden dowels or blocks of a thickness equal to
the insulation to the insulation between the pipe and the saddle.

Pre-insulated pipe hangers can be used to prevent compression of insulation at standard
split, clevis hangers or other pipe support systems. Adhere a pair of non-skid pads to the
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clamps to minimize the movement. In addition, to prevent loosening of the clamps, use an
antivibratory fastener, such as a nylon-locking nut.

D. Exterior Applications:
1. Paint all outdoor exposed piping with two coats of UV resistant finish. Prior to applying the
finish, wipe the insulation with denatured alcohol. Do not tint the finish.
2.  Locate seams for all outdoor exposed piping on the lower half of the pipe.

3.05 PIPING INSULATION MATERIAL SCHEDULE

SYSTEM OR SERVICE LOCATION | INSULATION TYPE JACKET
HEATING HOT WATER INSIDE FIBER GLASS ALL SERVICE JACKET
CONDENSATE DRAINS INSIDE ELASTOMERIC

HVAC REFRIGERANT LINES INSIDE ELASTOMERIC

HVAC REFRIGERANT LINES OUTSIDE ELASTOMERIC EXTERIOR COATING

3.06 MINIMUM PIPING INSULATION THICKNESS (IN.)

FLUID SYSTEMS INSUALATION NOMINAL PIPE OR TUBE SIZE
OPERATING | INTEMP CONDUCTIVITY (IN.)
TEMP RANGE CONDUCTIVITY MEAN <1 [1TO [ 112 | 4 | =8
RANGE (°F) BTU*IN./(H*SQ. RATING < TO | TO
FT.*°F) TEMP (°F) 112 | <4 | <8
201-250 0.27-0.30 150 25 | 25 25 [ 30] 3.0
141-200 0.25-0.29 125 15 | 15 20 [ 20] 20
105-140 0.21-0.28 100 1.0 | 1.0 15 [ 15| 15
40-60 0.21-0.27 75 05| 05 10 |10 1.0
<40 0.20-0.26 50 05| 1.0 1.0 | 10] 15

END OF SECTION 230700
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SECTION 230719 - DUCTWORK INSULATION H2M

PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A. This section describes the insulation, jackets and insulating accessories for sheet metal
ductwork as scheduled in Part 3 of this Section and as shown on the Drawings.

1.02 REFERENCES

A. National Fire Protection Association (NFPA):
1. NFPA 255 - Surface Burning Characteristics of Building Materials.

B. Greenguard

C. 2015 International Energy Conservation Code

D. Sheet Metal and Air Conditioning Contractors National Association (SMACNA):
E. SMACNA - HVAC Duct Construction Standards - Metal and Flexible.

F. Underwriters Laboratories, Inc. (UL):

1. UL 723 - Surface Burning Characteristics of Building Materials.

G. American Society for Testing and Materials (ASTM):

1. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.

2.  ASTM C177 - Steady-State Heat Flux Measurements and Thermal Transmission
Properties by Means of the Guarded-Hot-Plate Apparatus.

3. ASTM C518 - Steady-State Heat Flux Measurements and Thermal Transmission
Properties by Means of the Heat Flow Meter Apparatus.

4. ASTM C553 - Mineral Fiber Blanket and Felt Insulation.

5.  ASTM C612 - Specification for Mineral Fiber Block and Board Thermal Insulation.

6. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with
Austenitic Stainless Steel

7. ASTM C921 - Properties of Jacketing Materials for Thermal Insulation.

8. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor Retarders for
Thermal Insulation

9. ASTM D1056 - Flexible Cellular Materials - Sponge or Expanded Rubber.

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

11. ASTM E96 - Water Vapor Transmission of Materials.

1.03 DEFINITIONS

A. Greenguard: Greenguard Environmental Institute

B. 1AQ: Indoor Air Quality

C. EPA: Environmental Protection Agency
D. WHO: World Health Organization

E. ASJ: All Service Jacket

F. SSL: Self-Sealing Lap

G. FSK: Foil-Scrim-Kraft; jacketing

H2M architects + engineers DUCTWORK INSULATION
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H. PSK: Poly-Scrim-Kraft; jacketing
I.  PVC: Polyvinyl Chloride
J.  FRP: Fiberglass Reinforced Plastic

K. Cold Piping/Ductwork/Surfaces: Pipes or surfaces where the normal operating temperature is
60 degrees F or lower.

1.04 SUBMITTALS

A. Product data: To include product description, manufacturer's installation instructions, types and
recommended thicknesses for each application, and location of materials.

B. Provide samples and mock-ups of systems as required.
1.05 ENVIRONMENTAL REQUIREMENTS

A. Maintain ambient conditions required by manufacturers of tapes, adhesives, mastics, cements,
and insulation materials.

B. Follow manufacturer's recommended handling practices.

C. Supply fiberglass products that assure excellent IAQ (Indoor Air Quality) performance through
Greenguard Certification.

D. Mold: Carefully inspect any insulation that has been exposed to water. If it shows any sign of
mold growth remove it from the Site. If the material is wet but shows no sign of mold, dry rapidly
and thoroughly. If it shows signs of facing degradation from wetting remove it from the Site.
Discard air handling insulation used in the air stream if exposed to water.

1.06 QUALITY ASSURANCE

A. Qualifications:
1. Manufacturer: Company specializing in manufacturing Products specified with minimum 3
years documented experience.
2. Installer: Company specializing in performing the Work of this Section with minimum 3
years documented experience.

B. Materials:
1. Flame spread/smoke developed rating of 25/50 or less in accordance with ASTM E84,
NFPA 255 and UL 723.
2.  Certify insulation for duct, pipe and equipment for above grade exposed to weather outside
building as being self-extinguishing for 1" thickness in less than 53 seconds when tested in
accordance with ASTM D1692.

PART 2 - PRODUCTS
2.01 FIBERGLASS DUCT WRAP

A. Flexible Fiber Glass Blanket meeting ASTM C 553 Types |, Il and Ill, and ASTM C 1290;
Greenguard compliant.

B. Factory Applied Vapor Retarder Jacket: FSK or PSK conforming to ASTM C 1136 Type II.

H2M architects + engineers DUCTWORK INSULATION
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Maximum service temperature of 250° F (Faced) or 350° F (Unfaced).

Density:
1. Concealed areas: Minimum 0.75 PCF.
2. Exposed areas: Minimum 1.0 PCF.

Approved Products:
1.  Friendly Feel Duct Wrap by Knauf

2.02 FIBERGLASS RIGID BOARD

Rigid Fiber Glass Board insulation meeting ASTM C 612 Type IA and IB.
Mean temperature by ASTM C 177 and a maximum service temperature of 450° F.

Factory Applied Vapor Retarder Jacket: ASJ conforming to ASTM C 1136 Type I, or FSK or
PSK conforming to ASTM C 1136 Type Il.

Density:
1.  Concealed areas: Minimum 3 PCF
2. Exposed areas: Minimum 6 PCF

Approved Products:
1.  Insulation Board by Knauf

2.03 INTERNAL DUCT LINING

A

B.

Conforming to ASTM C 1071 Type 1 and NFPA 90A & 90B.

Noise Reduction Coefficient (NRC): ASTM C 423 Type A Mounting, 0.40 or higher for %"
product, 0.60 or higher for 1" product.

Rated for a maximum air velocity of 6000 Feet per minute.

Approved Products: .
1.  Textile Duct Liner with HydroshieldO Technology by Knauf.

2.04 FIBERGLASS INSULATION ACCESSORIES

A. Aluminum Jacket - 0.016-inch (0.406 mm) thick in smooth, corrugated, or embossed finish with
factory applied moisture barrier. Overlap 2-inch (50 mm) minimum.

B. Laminated Self-Adhesive Water and Weather Seals - apply per manufacturers’
recommendations.

C. Tapes - Vapor barrier type, self-sealing, non-corrosive, fire-retardant. Approved Manufacturer:
Compac Corporation

D. Adhesives - Approved Manufacturer: Foster

E. Mastic - Approved Manufacturer: Foster

F. Vapor Barrier Coating - Approved Manufacturer: Foster

H2M architects + engineers DUCTWORK INSULATION
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2.05 SHEET WATERPROOFING MEMBRANE

A

m o o

m

r o

T 0 z =

Q.

Prefabricated, self-adhering, sheet-type waterproofing membrane shall be FlexClad-400 by
MFM Building Products Corp. or approved equal.

Description:

1.  Top Layer: Stucco-embossed, UV-resistant aluminum weathering surface.

2. Middle Layer: Multiple layers of high-density cross-linked polymer film.

3. Bottom Layer: Uniform layer of rubberized asphalt adhesive, protected by disposable
silicone release paper.

Color: As selected by Architect/Engineer.

Material Thickness: ASTM D 1970, 40 Mils Nominal

Flexibility: ASTM D 1970, Pass.

Vapor Permeance: ASTM E 96, 0 perms.

Nail Sealability: ASTM D 1970, Pass.

Heat Aging: ASTM D 794, Pass.

Tear Resistance: ASTM D 1424, Average: 660 grams.

Ultimate Elongation MD: ASTM D 412, 434 percent.

Ultimate Elongation CMD: ASTM D 412, 246 percent.

Low Temperature Flexibility: 1,000,000 Cycles at -10 Degrees F, 1,200 Cycles at -20 Degrees
F, No cracking.

Flame Spread Index: ASTM E 84, 0.

Smoke Density Index: ASTM E 84, 5.

Wind-Driven Rain: SFBC TAS-110-95, 100 mph, No leakage or failure.
UV Stability: Excellent.

Accessories: MFM Spray Adhesive

2.06 FIRE RATED BLANKET (KITCHEN HOOD EXHAUST DUCT)

A. Thermal Material: 2192°F rated core blanket, manufactured from calcium magnesium silicate.
B. Fully encapsulated thermal material in fiberglass reinforced aluminum/polypropylene scrip
(FSP).
1. Encapsulation FSP marked with UL Classification Mark.
2.  Encapsulation FSP marked with ICC-ES report number ESR 2213.
3. Collars supplied in 6 inch wide by 25 feet long rolls.
C. Product Characteristics:
1. Thickness: 1-1/2 inch.
2. Nominal Density: 6 pcf.
H2M architects + engineers DUCTWORK INSULATION
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3. R-Value: 7.35 per layer when tested in accordance with ASTM C 518 at 75°F.
4. Flame Spread: <25 when tested in accordance with ASTM E 84.
5. Smoke Spread: <50 when tested in accordance with ASTM E 84.

D. Approved Products:
1. FireMaster FastWrap XL by Thermal Ceramics.

2.07 FIRE RATED BLANKET INSULATION ACCESSORIES

A. Glass Filament Tape: Minimum % inch wide - used to temporarily secure blanket until
permanent attachment using steel banding and/or steel insulation pins.

B. Aluminum Foil Tape: Minimum 3 inches used to seal cut edges.
C. Carbon Steel or Stainless Strapping Material Minimum: %2 inch wide and 0.015 inch thick.

D. Steel Insulation Pins: Minimum 12 gage, length sufficient to penetrate through duct wrap
insulation.

E. Insulation Clips: Galvanized steel, minimum 1-1/2 inches round or square.
F. Through Penetration Firestop Sealants:
1. Packing Material: Remove encapsulation material from wrap, use core blanket (white) as
penetration packing material.
2. Firestop sealants per applicable building code report and/or laboratory design listings.

G. Grease and HVAC Duct Access Doors:
1.  Thermal Ceramics FastDoor XL Access doors

2.08 LOUVER BLANK OFF PANELS
A. Facing: 0.032 inch thick aluminum on both sides.
B. Perimeter Frame: 0.050 inch thick-formed aluminum channels.
C. Core: Expanded polystyrene (EPS), R value of 8
PART 3 - EXECUTION
3.01 EXAMINATION
A. Verify that all ductwork is tested and approved prior to insulation installation.

B. Verify that all surfaces are clean, dry and without foreign material before applying insulation
materials.

3.02 DUCTWORK REQUIRING INSULATION

A. Insulate Ductwork as specified in the DUCTWORK INSULATION SCHEDULE.
1. Insulate any additional ductwork or plenums indicated to be insulated on the Drawings.

3.03 INSTALLATION (GENERAL)
A. Install all materials using skilled labor regularly engaged in this type of work. Install all materials

in strict accordance with manufacturer's recommendations, building codes, and industry
standards.
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Locate insulation and cover seams in the least visible location. Extend all surface finishes in
such a manner as to protect all raw edges, ends and surfaces of insulation.

On cold surfaces where a vapor retarder must be maintained, apply insulation with a
continuous, unbroken moisture and vapor seal. Insulate and vapor seal all hangers, supports,
anchors, or other projections secured to cold surfaces to prevent condensation.

Install insulation neatly, accurately and without voids, in accordance with manufacturer’s
instructions and NIAC National Commercial and Industrial Insulation Standards.

Install ductwork hanger supports on the outside of the insulation. Where vertical ducts are
supported to the building structure, insulate the ductwork supports to prevent condensation.

Insulate ductwork using insulation of the type and thickness scheduled at the end of this
Section.

If specified insulation board thickness does not cover ductwork standing seams and reinforcing
angles, insulate them by adhering a grooved strip of fiberglass board with a thickness at least 1
Y2 inches greater than the height of the seam or angle covered over the standing seam or angle.

3.04 FIBERGLASS INTERNAL DUCT LINING

A

Apply Duct Lining in strict accordance with the latest edition of SMACNA’s “HVAC Duct
Construction Standard Metal & Flexible” and NAIMA’s “Fibrous Glass Duct Liner Standard”.

Select length of mechanical fasteners in accordance with the manufacturer’'s recommendation
as listed on each product. Install mechanical fasteners perpendicular to the duct surface, and
such that the pin does not compress the liner more than ?" relative to the nominal thickness of
the insulation.

Adhesive shall conform to ASTM C 916. Apply adhesive to the sheet metal with a 90%
minimum coverage. Coat all exposed edges of the duct liner with the same adhesive. Repair
all rips and tears using an adhesive that conforms to ASTM C 916.

Cover all internal duct areas with duct liner. Firmly butt transverse joints with no gaps and coat
with adhesive. Overlap and compress longitudinal corner joints.

When air velocities are 4000 to 6000 FPM, apply metal nosing to all upstream transverse edges
to additionally secure the insulation.

3.05 FIBERGLASS WRAP INSULATION

m o 0o o

Apply external duct wrap per insulation schedule even where internally lined.

Install Duct Wrap to obtain specified R-value using a maximum compression of 25%.
Firmly butt all joints.

Overlap the longitudinal seam of the vapor retarder a minimum of 2 inches.

Where vapor retarder performance is required, repair all penetrations and damage to the facing
using pressure-sensitive foil tape or mastic prior to system startup.

Use pressure-sensitive foil tapes a minimum 3 inches wide and apply by moving pressure using
a squeegee or other appropriate sealing tool.
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Additionally secure Duct Wrap to the bottom of rectangular ductwork over 24 inches wide using
mechanical fasteners on 18-inch centers. Do not over-compress insulation during installation.

Overlap unfaced Duct Wrap a minimum of 2 inches and fasten using 4-inch to 6-inch nails or
skewers spaced 4 inches apart, or secured with a wire/banding system. Do not damage the
Duct Wrap.

3.06 FIBERGLASS BOARD INSULATION

A

B.

Fit insulation by scoring, cutting and mitering to fit the contour of the ductwork.

Attach insulation to ductwork in thickness scheduled by brushing adhesive uniformly on all sides
of ductwork covering 100 percent of ductwork surface. Press insulation into place, making
complete contact with adhesive. Butt edges of insulation board tightly together without gaps.

Additionally, hold insulation in place by impaling on pins welded to all four sides of the ductwork.
Locate and weld pins a minimum 12 inch on center with a minimum of 2 rows per side of duct
and no less than 3 inches from the edges of the ductwork. Secure insulation to pins with 1 inch
diameter hold-down washers. As an alternate to welded pins, provide “Gripnail” mechanical
surface fasteners by Gripnail Corporation using pneumatic hammer designed for this work.

Seal all joints, seams, breaks, and punctures in facing with adhesive and cover with 3 inch wide
sealing tape. Flash supports with vapor barrier coating.

For rectangular ducts and plenums exposed to weather, pitch ductwork or insulation board
minimum V4 inch per foot to prevent rainwater from accumulating on top of duct or plenum.
Cover insulation board with Sheet Waterproofing Membrane.

3.07 SHEET WATERPROOFING MEMBRANE

A

Surface Preparation:

1. Prepare surfaces in accordance with manufacturer’s instructions.

2. Ensure tops of ducts have sufficient slope to eliminate ponding water.

3.  Ensure bottoms of ducts have foil-faced rigid insulation boards installed.

4. Ensure surfaces are clean and dry.

5.  Remove dirt, dust, oil, grease, hand oils, processing lubricants, moisture, frost, and other
contaminants that could adversely affect adhesion of waterproofing membrane.

6. Prime metal, concrete, and masonry surfaces with primers approved by waterproofing
membrane manufacturer.

Application:

1. Apply waterproofing membrane in accordance with manufacturer’s instructions on all
exterior insulated ductwork and at locations indicated on the Drawings.

2. Apply membrane to clean, dry, primed metal ductwork and foil-faced rigid insulation
boards. Do not apply over wet or non-rigid insulation.

3.  Apply membrane in accordance with manufacturer’s air, material, and surface temperature

requirements.

Apply firm, uniform pressure with hand roller to entire membrane to ensure proper

adhesion. Concentrate pressure at seams and on underside of ductwork.

Apply membrane to ducts in accordance with manufacturer’s instructions.

Apply membrane shingle fashion to shed water over, not against laps.

Do not terminate membrane on bottom of duct.

Apply minimum 3-inch laps and minimum 6-inch end laps for ductwork applications.

Embed membrane to bottom of ducts over 24 inches wide in light continuous layer of

adhesive applied to insulation face.

»
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10. Apply membrane to bottom of insulated ducts over 36 inches wide using mechanical
attachment, in addition to adhesive, in accordance with manufacturer’s instructions. Install
pints on 12-inch centers with rows staggered.

11. Apply adhesive to areas where special adhesion requirements exist, including duct
bottoms, flashings, transitions, joints, elbows, valves, tees, and other fittings.

C. Protection:

1. Protect applied waterproofing membrane and fabric flexible duct connections from
damage during construction.

3.08 FIRE RATED BLANKET

A. Install insulation in direct contact with the ductwork in accordance with the manufacturer’s
instructions and referenced standards.

B. Install 2 layers of FireMaster FastWrap XL for zero clearance and a 1 and 2 hour commercial
kitchen grease duct application per ASTM E 2336.

1. Consult with manufacturer of proposed substitutions for required thickness to maintain a
2-hr fire rating with a zero clearance to combustibles.

C. Install 1 layer of FireMaster FastWrap XL for a 1 and 2 hour air ventilation duct enclosure per
ISO 6944-1985.

D. Where exhaust duct penetrates firewall install ductwrap as per the manufacturer’s instructions
for through penetrations.

E. Locate doors on 20-foot centers on straight runs of ductwork and at each change of direction.
Position doors on the side of duct a minimum of 1.5 inches above the bottom of the duct.

3.09 DUCTWORK INSULATION SCHEDULE

A. Fiber Glass Insulation Schedule:

Ductwork System Type Minimum
R-Value

Supply Ducts and Plenums, Concealed Fiberglass Duct Wrap 6
Return Ducts and Plenums, Concealed Fiberglass Duct Wrap 6
Supply and Return Ducts and Plenums, Fiberglass Rigid Board 6
Exposed Other Than in the Space Served
Ducts Located Outdoors Fiberglass Rigid Board 8
Unused Portions of Louvers Louver Blank Off Panels As Specified
Ductwork 20 Feet Upstream and Downstream of | Fiberglass Internal Duct Lining Note 1

Air Handling Units and Supply and Return Fans,
Located Indoors

Ductwork 20 Feet Upstream and Downstream of | Fiberglass Internal Duct Lining Note 1
Air Handling Units and Supply and Return Fans,
Located Outdoors

General Exhaust Ducts Except as Noted Uninsulated NA

NOTE 1 - Ductwork to be provided with 1-inch internal lining in addition to externally applied
insulation in accordance with the table above.

B. Interior Concealed Range Hood and Elevated Temperature Exhaust Ducts

H2M architects + engineers DUCTWORK INSULATION
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Ductwork System Type Thickness (In)
Kitchen Hood Exhaust Ducts | Fire Rated Blanket | Two layers 1-1/2” Each

END OF SECTION 230719
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SECTION 230991 - INSTRUMENTATION AND CONTROL INTEGRATION H2M

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A

The work specified as part of this Section consists of the integration of equipment controls
supplied as part of manufactured items, materials and equipment required by the Drawings and
under Divisions 23 and 26 to achieve operational and coordinated Sequences of Operation as
Specified. Work shall include management of the system start up and operational check out,
coordination of functions of controllers supplied as part of equipment packages, sizing of control
valves and damper operators for dampers, interconnection of systems, provision and installation
of all accessory devices required for complete system operation including dampers, control
valves and actuators not provided as part of equipment, coordination of start up and testing and
demonstration of the operation of Sequences of Operation to the Owner and his
representatives.

1.02 RELATED SECTIONS

A

The General Conditions of the Contract, Supplementary Conditions, and General Requirements
are a part of these Specifications and shall be used in conjunction with this Section as a part of
the Contract Documents. Consult them for further instructions pertaining to this work. The
Contractor is bound by the provisions of Division 00 and Division 01.

The following Sections constitute related work:

1. Section 230010 - General Mechanical Requirements
2. Equipment and Systems specified under Division 23
3. Division 26

1.03 QUALITY ASSURANCE

A

System Installer Qualifications

1. The Integrator shall have a minimum of five years experience in the integration of systems
of a similar nature to those of this Project.

2. The Integrator shall have an office within 50 miles of the project site and provide 24-hour
response in the event of a customer call.

Codes and Standards: Meet requirements of all applicable standards and codes, except when
more detailed or stringent requirements are indicated by the Contract Documents, including
requirements of this Section.

1. Underwriters Laboratories: Products shall be UL-916-PAZX listed.

2. National Electrical Code - NFPA 70.

All products used in this installation shall be new, currently under manufacture, and shall have
been applied in similar installations for a minimum of 2 years. This installation shall not be used
as a test site for any new products unless explicitly approved by the Owner's representative in
writing prior to bid date. Spare parts shall be available for at least 5 years after completion of
this Contract.

1.04 SUBMITTALS

A

Submit at the time of bid the name and qualifications of the firm that will be responsible for the
Integration function along with the qualifications of the specific personnel proposed. The Owner
and Architect/Engineer may choose to interview the personnel proposed for the project.

Contractor shall provide shop drawings and manufacturer’s standard specification data sheets
on all materials and hardware to be provided. No work may begin on any segment of this
project until the Architect/Engineer and Owner have reviewed submittals for conformity with the
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Drawings and Specifications. All shop drawings shall be provided to the Owner electronically as
.dwg or .dxf file formats.

C. Submit a written sequence of operation for each system indicating which functions are to be
controlled by controls provided as part of manufactured equipment and which functions will be
under control of devices provided as part of this Section.

D. Submit interconnecting wiring diagrams for all systems. These diagrams may rely on diagrams
for controls of manufactured equipment provided that the interface points are clearly identified
and copies of the manufactured item’s control diagrams are submitted for information as part of
the submittal package.

E. Submit any additional information or data which is deemed necessary to determine compliance
with these specifications or which is deemed valuable in documenting the system to be
installed.

F.  Submit the following within 30 days of contract award:

1. A work plan and schedule for the start up and check out of all systems including time
requirements and resources required from all Sub-Contractors involved.

2. A complete list of equipment to be used indicating quantity, manufacturer and model
number.

3. A schedule of all control valves including the valve size, model number (including pattern
and connections), flow, CV, pressure rating, and location.

4. A schedule of all control dampers. This shall include the damper size, pressure drop,
manufacturer and model number.

5. Provide manufacturers cut sheets for major system components. When manufacturer's cut
sheets apply to a product series rather than a specific product, the data specifically
applicable to the project shall be highlighted or clearly indicated by other means. Each
submitted piece of literature and drawings shall clearly reference the specification and/or
drawing that the submittal is being submitted to cover.

6. The submittals required under this Section shall be considered as For Information Only.
Review by the Architect/Engineer shall not relieve the Contractor from the responsibility of
providing fully operational systems.

1.05 WARRANTY

A. Warrant all work as follows:

1. Labor & materials for control system specified shall be warranted free from defects for a
period of twelve (12) months after final completion acceptance by the Owner. Control
System failures during the warranty period shall be adjusted, repaired, or replaced at no
charge or reduction in service to the Owner. The Contractor shall respond to the Owner's
request for warranty service within 24 hours during customary business hours.

2. Atthe end of the final start-up/testing, if equipment and systems are operating in a manner
satisfactory to the Owner and Architect/Engineer, the Owner shall sign certificates
certifying that the control system's operation has been tested and accepted in accordance
with the terms of this Specification. The date of Owner's acceptance shall be the start of
warranty.

PART 2 - PRODUCTS
2.01 STANDARD OF QUALITY AND PERFORMANCE

A. Products specified are not intended to form a complete scope of supply. They are intended to
set a level of quality for items that the Contractor may need to supply to implement a complete
Sequence of Operation. Products of a comparable quality and performance may be submitted
for approval by the Architect/Engineer.
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2.02 MOTORIZED DAMPERS

A

G.

Dampers shall be modulating double-acting opposed blade or parallel blade dampers as
required, designed and tested in accordance with AMCA 500. Obtain and verify the location,
size and pressure rating of each damper prior to fabrication and delivery. Verify the layout of
equipment and ductwork before dampers are fabricated. Pressure drop shall not exceed 0.03
inches water gauge static pressure at 1000 fpm in the fully-open position, and shall be rated for
at least 2000 fpm average velocity. Damper shut-off pressure rating shall exceed the fan
maximum total head-pressure.

Dampers shall be constructed of extruded aluminum or at least No. 16 gauge galvanized steel,
with each blade being not more than 8 inches; wide damper frame channel shall be at least 5
inches deep. Each blade end shall have a 3/8 inch stainless steel or plated steel shaft rotating
in self-lubricating bearings mounted in a damper channel frame. Blades mounted vertically
shall be supported by thrust bearings. Control shaft shall be at least 'z inch diameter.

Flat-steel damper blades shall be made rigid by folding the edges. Blades shall have
interlocking edges and shall be provided with EPDM or neoprene compressible seals at point of
contact. Foam seals are not acceptable. Provide compression-type stainless steel jamb seals
continuously along blade edges.

Each damper shall be assembled in the manufacturer’s shop as a complete unit. Dampers,
when closed, shall be guaranteed by the manufacturer not to leak in excess of 20 cfm per
square foot at 4 inches w.g. static pressure. Provide dampers with operators having sufficient
power to limit leakage to the rate specified.

Damper seals shall be suitable for an operating range of minus 20 degrees F (or 20 degrees F
below the heating outside design temperature, whichever is lower) at the lower end to 200
degrees F at the upper end.

A complete damper assembly shall have blades no longer than 48 inches and no higher than 48
inches. Where greater length or height is required, the assembly shall be made of a
combination of sections. Dampers shall be sized for the required air velocity and pressure
classification.

Approved Manufacturers Arrow Damper & Louver or approved equal.

2.03 ELECTRONIC DAMPER/VALVE ACTUATORS

A. The actuator shall have electronic overload or digital rotation sensing circuitry to prevent
damage to the actuator throughout the rotation of the actuator.
B. For power-failure/safety applications, an internal mechanical, spring return mechanism shall be
built into the actuator housing.
1. Damper actuators shall fail normally open or closed as described on the Drawings or as
follows:
a. Outdoor Air Intake - normally closed.
b. Air Exhaust - normally closed.
c. Other applications - as as required by the Sequence of Operation.
C. Allrotary spring return actuators shall be capable of both clockwise and counter clockwise
spring return operation.
D. Proportional actuators shall accept a 0-10 VDC or 0-20 ma control signal and provide a 2-10
VDC or 4-20 ma operating range.
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SECTION 230991 - INSTRUMENTATION AND CONTROL INTEGRATION H2M

All 24 VAC/DC actuators shall operate on Class 2 wiring and shall not require more than 10 VA
for AC or more than 8 W for DC applications. Actuators operating on 120 VAC or 230 VAC
shall not required more than 11 VA.

All non-spring return actuators shall have an external manual gear release to allow manual
positioning of the damper when the actuator is not powered. Spring return actuators with more
than 60 in-lb. torque capacity shall have a manual crank for this purpose.

Actuators shall be provided with a conduit fitting and a minimum 1 meter electrical cable and
shall be pre-wired to eliminate the necessity of opening the actuator housing to make electrical
connections.

All modulating actuators shall have an external, built-in switch to allow the reversing of direction
of rotation

Actuators shall be Underwriters Laboratories Standard 873 listed.

Actuators shall be designed for a minimum of 60,000 full stroke cycles at the actuator's rated
torque.

Provide a single damper actuator when dampers are less than 4 feet in width. Otherwise
provide two damper actuators (one on each side of the ductwork).

2.04 CONTROL VALVES

A

Control valves shall be two-way or three-way type for two-position or modulating service as
required.

Close-off (differential) Pressure Rating: Valve actuator and trim shall be furnished to provide
the following minimum close-off pressure ratings:
1. Water Valves:
a. Two-way: 150% of total system (pump) head.
b. Three-way: 300% of pressure differential between ports A and B at design flow or
100% of total system (pump) head.

Valve Failure Position:

1. Valves shall fail normally open or closed as indicated on the Drawings or as follows:
a. Heating coils in air handlers - normally open.
b. Other applications - as scheduled or as required by Sequence of Operation.

2. Zone valves shall be sized to meet the control application and they shall maintain their last
position in the event of a power failure.

Water Valves:

1. Body and trim materials shall be as specified in “Pipe, Valve & Fittings” specification.
Equal percentage ports for modulating service.

2. Sizing Criteria:
a. Contractor shall verify sizing criteria with manufacturer.

2.05 TEMPERATURE SENSORS

A. Temperature sensors shall be Resistance Temperature Device (RTD) or Thermistor.
B. Duct sensors shall be rigid or averaging as required. Averaging sensors shall be a minimum of
5 feet in length.
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Immersion sensors shall be provided with a separable stainless steel well. Pressure rating of
well is to be consistent with the system pressure in which it is to be installed.

Space sensors shall be equipped with set-point adjustment, override switch, display, and
communication port.

Provide matched temperature sensors for differential temperature measurement. Differential
accuracy shall be within 0.2 degrees F.

The space temperature, setpoint, and override confirmation shall be annunciated by a digital
display for each zone sensor. The setpoint shall be selectable utilizing buttons.

2.06 HUMIDITY SENSORS

A

D.

Room Humidity sensors shall have an accuracy of +1% 25°C from 10% to 80% RH with
One-point adjustment calibration. The operating temperature range shall be -10° to 150°F max.

Duct sensors shall have a sensing range of 20% to 80% with accuracy of +1% R.H. Duct
sensors shall be provided with a sampling chamber.

Outdoor air humidity sensors shall have a sensing range of 20% to 95% R.H. and shall be
suitable for ambient conditions of -40 degrees F to 170 degrees F.

Humidity sensor's drift shall not exceed 1% of full scale per year.

2.07 STATIC PRESSURE SENSORS

A

B.

Sensor shall have linear output signal. Zero and span shall be field-adjustable.

Sensor sensing elements shall withstand continuous operating conditions plus or minus 50%
greater than calibrated span without damage.

Water pressure sensor shall have stainless steel diaphragm construction, proof pressure of 150
psi minimum. Sensor shall be complete with 4-20 ma output, required mounting brackets, and
block and bleed valves. Mount in location accessible for service.

Water differential pressure sensor shall have stainless steel diaphragm construction, proof
pressure of 150 psi minimum. Over-range limit (DP) and maximum static pressure shall be
3,000 psi. Transmitter shall be complete with 4-20 ma output, required mounting brackets, and
five-valve manifold. Mount in a location accessible for service.

2.08 LOW LIMIT THERMOSTATS

A

Safety low limit thermostats shall be vapor pressure type with an element 20 ft minimum length.
Element shall respond to the lowest temperature sensed by any one foot section.

2.09 FLOW SWITCHES

A. Flow-proving switches shall be either paddle or differential pressure type, as shown on the
Drawings or as specified.

B. Paddle type switches (water service only) shall be UL listed, SPDT snap-acting with pilot duty
rating (125 VA minimum). Adjustable sensitivity with NEMA 1 Type enclosure unless otherwise
specified:
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C. Differential pressure type switches (air or water service) shall be UL listed, SPDT snap-acting,
pilot duty rated (125 VA minimum), NEMA 1 Type enclosure, with scale range and differential
suitable for intended application, or as specified.

D. Current sensing relays may be used for flow sensing or terminal devices.

2.10 RELAYS

A. Control relays shall be UL listed plug-in type with dust cover. Contact rating, configuration, and
coil voltage suitable for application.

B. Time delay relays shall be UL listed solid-state plug-in type with adjustable time delay. Delay

shall be adjustable plus or minus 200% (minimum) from set-point shown on plans. Contact
rating, configuration, and coil voltage suitable for application. Provide NEMA 1 Type enclosure
when not installed in local control panel.

2.11 TRANSFORMERS AND POWER SUPPLIES

A

C.

D.

Control transformers shall be UL listed, Class 2 current-limiting type, or shall be furnished with
over-current protection in both primary and secondary circuits for Class 2 service.

Unit output shall match the required output current and voltage requirements. Current output
shall allow for a 50% safety factor. Output ripple shall be 3.0 mV maximum Peak-to-Peak.
Regulation shall be 0.10% line and load combined, with 50 microsecond response time for 50%
load changes. Unit shall have built-in over-voltage protection.

Unit shall operate between 0 degrees C and 50 degrees C.

Unit shall be UL recognized.

2.12 LOCAL CONTROL PANELS

A

All indoor control cabinets shall be fully enclosed NEMA 1 or NEMA 4 rating as required.
Provide cabinet with hinged door, key-lock latch, and removable sub-panels. A single key shall
be common to all field panels and sub-panels.

Interconnections between internal and face-mounted devices pre-wired with color-coded
stranded conductors neatly installed in plastic troughs and/or tie-wrapped. Terminals for field
connections shall be UL listed for 600-volt service, individually identified per control/interlock
drawings, with adequate clearance for field wiring. Control terminations for field connection
shall be individually identified per control drawings.

Provide on/off power switch with over-current protection and main air gauge for control power
sources to each local panel.

PART 3 - EXECUTION

3.01 GENERAL WORKMANSHIP

A. Install equipment, piping, wiring/conduit parallel to building lines (i.e. horizontal, vertical, and
parallel to walls) wherever possible.
B. Provide sufficient slack and flexible connections to allow for vibration of piping and equipment.
C. Install all equipment in readily accessible location as defined by Chapter 1 Article 100 part A of
the NEC. Control panels shall be attached to structural walls unless mounted in equipment
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enclosure specifically designed for that purpose. Panels shall be mounted to allow for
unobstructed access for service.

D. Verify integrity of all wiring to ensure continuity and freedom from shorts and grounds.

E. All equipment, installation, and wiring shall comply with acceptable industry specifications and
standards for performance, reliability, and compatibility and be executed in strict adherence to
local codes and standard practices.

3.02 WIRING

A. All control and interlock wiring shall comply with the national and local electrical codes and
Division 26 of these Specifications. Where the requirements of this Section differ with those in
Division 26, the requirements of this Section shall take precedence.

B. Do not install Class 2 wiring in conduit containing Class 1 wiring. Do not use boxes and panels
containing high voltage for low voltage wiring except for the purpose of interfacing the two (e.g.
relays and transformers).

C. Control wiring located in a plenum space that is not installed in a conduit shall be plenum rated.

D. All wire-to-device connections shall be made at a terminal block or terminal strip. All wire-to
wire connections shall be at a terminal blocks, or with a crimped connector. All wiring within
enclosures shall be neatly bundled and anchored to permit access and prevent restriction to
devices and terminals.

E. Maximum allowable voltage for control wiring shall be 120V. Provide and install step down
transformers.

F. All wiring shall be installed as continuous lengths, where possible. Any required splices shall be
made only within an approved junction box or other approved protective device.

G. Maintain fire rating at all penetrations in accordance with other Sections of this Specification and
local codes.

H. Size of conduit and size and type of wire shall be the design responsibility of the Contractor, in
keeping with the manufacturer's recommendations and the NEC.

I.  Locate control and status relays in designated enclosures only. These relays may also be
located within packaged equipment control panel enclosures. These relays shall not be located
within Class 1 starter enclosures.

J.  Follow manufacturer's installation recommendations for all communication and network cabling.
Network or communication cabling shall be run separately from other wiring.

K. Adhere to Division 26 requirements for installation of raceway.

L. Maintain an updated (as-built) wiring diagram with terminations identified at the job site.

M. Flexible metal conduits and liquid-tight, flexible metal conduits shall not exceed 3feet in length

and shall be supported at each end. Flexible metal conduit less than 1/2" electrical trade size
shall not be used. In areas exposed to moisture liquid tight, flexible metal conduits shall be
used.

3.03 INSTALLATION OF SENSORS

A

Install sensors in accordance with the manufacturer's recommendations.
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Mount sensors rigidly and adequate for the environment within which the sensor operates.

Room temperature sensors shall be installed on concealed junction boxes properly supported
by the wall framing.

All wires attached to sensors shall be air sealed in their conduits or in the wall to stop air
transmitted from other areas affecting sensor readings.

Install duct static pressure tap with tube end facing directly down-stream of air flow.
Sensors used in mixing plenums, and hot and cold decks shall be of the averaging type.
Averaging sensors shall be installed in a serpentine manner horizontally across duct. Each

bend shall be supported with a capillary clip.

All pipe mounted temperature sensors shall be installed in wells. Install all liquid temperature
sensors with heat conducting fluid in thermal wells.

Wiring for space sensors shall be concealed in building walls. EMT conduit is acceptable within
mechanical and service rooms.

Install outdoor air temperature sensors on north wall complete with sun shield at designated
location.

3.04 FLOW SWITCH INSTALLATION

A

Install using a thread-o-let in steel pipe. In copper pipe use C x C x F Tee, no pipe extensions or
substitutions allowed.

Mount a minimum of 5 pipe diameters upstream and 5 pipe diameters downstream or 2 feet
which ever is greater, from fittings and other obstructions.

Install in accordance with manufacturers' instructions.
Assure correct flow direction and alignment.

Mount in horizontal piping - flow switch on top of the pipe.

3.05 ACTUATOR INSTALLATION

Mount and link control damper actuators per manufacturer's instructions.

To compress seals when spring return actuators are used on normally closed dampers, power
actuator to approximately 5 degrees open position, manually close the damper, and then tighten
the linkage.

Check operation of damper/actuator combination to confirm that actuator modulates damper
smoothly throughout stroke to both open and closed positions.

Valves - Actuators shall be mounted on valves with adapters approved by the actuator
manufacturer. Actuators and adapters shall be mounted following manufacturer's
recommendations.

3.06 WARNING LABELS

A. Affix plastic labels on each starter and equipment automatically controlled. Label shall indicate
the following:
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CAUTION

This equipment is operating under automatic control and may
start at any time without warning.

3.07 IDENTIFICATION OF HARDWARE AND WIRING

A. All wiring and cabling, including that within factory-fabricated panels, shall be labeled at each
end within 2 inches of termination with a cable identifier and other descriptive information.

B. Permanently label or code each point of field terminal strips to show the instrument or item
served.

C. Identify control panels with minimum 1-cm letters on laminated plastic nameplates.

D. Identify all other control components with permanent labels. |dentifiers shall match record
documents. All plug-in components shall be labeled such that removal of the component does
not remove the label.

3.08 CLEANING

A. The Contractor shall clean up all debris resulting from his or her activities daily. The contractor
shall remove all cartons, containers, crates, etc. under his control as soon as their contents
have been removed. Waste shall be collected and placed in a location designated by the
Construction Manager or General Contractor.

B. Atthe completion of work in any area, the Contractor shall clean all of his/her work, equipment,
etc., making it free from dust, dirt and debris, etc.

C. Atthe completion of work, all equipment furnished under this Section shall be checked for paint
damage, and any factory finished paint that has been damaged shall be repaired to match the
adjacent areas. Any metal cabinet or enclosure that has been deformed shall be replaced with
new material and repainted to match the adjacent areas.

3.09 PROTECTION

A. The Contractor shall protect all work and material from damage by his/her work or workers, and
shall be liable for all damage thus caused.

B. The Contractor shall be responsible for his/her work and equipment until finally inspected,
tested, and accepted. The Contractor shall protect his/her work against theft or damage, and
shall carefully store material and equipment received on site that is not immediately installed.
The Contractor shall close all open ends of work with temporary covers or plugs during storage
and construction to prevent entry of foreign objects.

3.10 FIELD QUALITY CONTROL

A. All work, materials and equipment shall comply with the rules and regulations of applicable
local, state, and federal codes and ordinances as identified in Part 1 of this Section.
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Contractor shall continually monitor the field installation for code compliance and quality of
workmanship. All visible piping and or wiring runs shall be installed parallel to building lines and
properly supported.

Contractor shall arrange for field inspections by local and/or state authorities having jurisdiction
over the work.

3.11 ACCEPTANCE

A

The control systems will not be accepted as meeting the requirements of completion until all
tests described in this Specification have been performed to the satisfaction of both the
Engineer and Owner.

The full range of operation for all Sequences of Operation shall be demonstrated. Where
sequences are dependent on season or outside conditions these conditions may be simulated
for the purpose of demonstration if approved by both the Architect/Engineer and the Owner. If
simulations cannot be acceptably created the Contractor shall perform the demonstration during
the proper period.

Any tests that cannot be performed due to circumstances beyond the control of the Contractor
may be exempt from the Completion requirements if stated as such in writing by the Owner's
representative. Such tests shall then be performed as part of the warranty.

END OF SECTION 230991
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SECTION 230993 - SEQUENCE OF OPERATIONS H2M

PART 1 - GENERAL
1.01 DESCRIPTION OF WORK

A. The Work specified as part of this Section consists of the work required to achieve operational
and coordinated Sequences of Operation as described. Work includes coordination of functions
of controllers supplied as part of equipment packages, sizing of control valves, interconnection
of systems, provision and installation of all accessory devices required for complete system
operation including devices not provided as part of equipment, coordination of start up and
testing and demonstration of the operation of Sequences of Operation to the Owner and his
representatives.

B. The control system operation of all equipment shall be subject to the operational modes,
conditions and logic described in this Section and the controlled equipment manufacturer’s
recommendations.

C. Training of the Owner’s personnel in the operation, trouble shooting, adjustment and repair of all
system controls.

1.02 RELATED SECTIONS AND WORK
A. Division 26
B. Owner’s Fire Alarm System (FAS)
PART 2 - PRODUCTS
NOT USED.
PART 3 - EXECUTION
3.01 GENERAL

A. General
1. Conform to the requirements of the Owner’s standards for all electrical work and devices.
2. System and system components shall be BACNet compatible.
3. All space sensors and thermostats shall have an Icd display indicating their set point, the
condition sensed and the mode of operation they are responding to

3.02 SEQUENCE OF OPERATION - DUCTLESS SPLIT SYSTEM, DSEU/DSCU-1, DSEU/DSCU-2

A. General:
1. Each ductless split system shall be provided with a wall mounted digital thermostat.

B. Cooling:
1. The cooling set point temperature shall be 75 degrees F (adjustable). Upon a demand for
mechanical cooling, the associated condensing unit shall be energized and the cooling coil
shall be controlled to maintain space temperature.

C. Heating:
1. The heating set point temperature shall be 70 degrees F (adjustable). When the space
temperature falls below the set point temperature the heating unit shall stage on in order to
maintain the set point temperature.
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3.03 SEQUENCE OF OPERATION - ELECTRIC CEILING HEATER, ECH-1

A. General:
1. Each ceiling heater shall be provided with a remote, wall mounted digital thermostat.

B. Heating:
1. The heating set point temperature shall be 70 degrees. When the space temperature falls
below the set point temperature, the heater shall turn on in order to maintain the set point
temperature.

3.04 SEQUENCE OF OPERATION - AIR SCRUBBER, AS-1

A. General:
1. The Air Scrubber shall be interlocked with a wall switch, provided by others.

3.05 SEQUENCE OF OPERATION - EXHAUST FANS, EF-1 & EF-4

A. General:
1.  The exhaust fan shall be interlocked with gas detection controller GD-1 and shall operate
when commanded by GD-1.

3.06 SEQUENCE OF OPERATION - EXHAUST FANS, EF-2 & EF-3

A. General:
1. The exhaust fan shall be controlled by a lightswitch provided by electrical.

3.07 SEQUENCE OF OPERATION - ELEVATOR EXHAUST FAN EF-5

A. General:
1. The exhaust fan shall be controlled by a remote temperature sensor by factory in the
elevator shaft. The fan shall be commanded to run when the temperature in the elevator
shaft is at or above 85 degrees Fahrenheit.

3.08 SEQUENCE OF OPERATION - CIRCULATOR PUMP, CP-1

A. General:

1. The circulator pump shall be interlocked with the boiler controls and with thermostats
serving HWUH's in New Apparatus Bay 118. The pump shall run anytime either thermostat
is below the setpoint 68 degree F (adj.) and shall have a user definable (adj.) delay on
stop.

3.09 SEQUENCE OF OPERATION - PACKAGED ROOFTOP UNIT, RTU-1, RTU-2, RTU-3

A. Run Conditions - Scheduled:
1. The unit shall run according to a user definable time schedule in the following modes:
a. Occupied Mode: The unit shall maintain
b. A 75 degree F (adj.) cooling set point
c. A 70 degree F (adj.) heating set point.
1)  Unoccupied Mode (night setback): The unit shall maintain
(a) A 85 degree F (adj.) cooling set point.
(b) A 60 degree F (adj.) heating set point.
2.  Alarms shall be provided as follows:
a. High Zone Temp: If the zone temperature is greater than the cooling set point by a
user definable amount (adj.).
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b. Low Zone Temp: If the zone temperature is less than the heating set point by a user
definable amount (ad;.).

B. Zone Set point Adjust:

1. The occupant shall be able to adjust the zone temperature heating and cooling set points

at the zone sensor.
C. Supply Fan:

1. The supply fan shall run anytime the unit is commanded to run, unless shutdown on
safeties. To prevent short cycling, the supply fan shall have a user definable (adj.)
minimum runtime.

2. Alarms shall be provided as follows:

a. Supply Fan Failure: Commanded on, but the status is off.

D. Cooling Stages:

1.

The controller shall measure the zone temperature and stage the cooling to maintain its
cooling set point. To prevent short cycling, there shall be a user definable (adj.) delay
between stages, and each stage shall have a user definable (adj.) minimum runtime.
The cooling shall be enabled whenever:

Outside air temperature is greater than 60 degree F (adj.).

AND the economizer (if present) is disabled or fully open.

AND the zone temperature is above cooling set point.

AND the supply fan status is on.

AND the heating is not active.

®o0 oo

E. Gas Heating Stages:

1.

The controller shall measure the zone temperature and stage the heating to maintain its
heating set point. To prevent short cycling, there shall be a user definable (adj.) delay
between stages, and each stage shall have a user definable (adj.) minimum runtime.
The heating shall be enabled whenever:

a. Outside air temperature is less than 65 degree F (adj.).

b. AND the zone temperature is below heating set point.

c. AND the supply fan status is on.

d. AND the cooling is not active.

F. Economizer:

1.

The controller shall measure the zone temperature and modulate the economizer dampers
in sequence to maintain a set point 2 degree F less than the zone cooling set point. The
outside air dampers shall maintain a minimum adjustable position of 20% (adj.) open
whenever occupied.
The economizer shall be enabled whenever:
a. Outside air temperature is less than 65 degree F (adj.).
. AND the outside air enthalpy is less than 22% (adj.).

. AND the outside air temperature is less than the return air temperature.

AND the outside air enthalpy is less than the return air enthalpy.

AND the supply fan status is on.
he economizer shall close whenever:
. Mixed air temperature drops from 45 degree F to 40 degree F (ad;.).
. OR on loss of supply fan status.
c. ORfreezestat (if present) is on.
The outside and exhaust air dampers shall close and the return air damper shall open
when the unit is off. If Optimal Start Up is available, the mixed air damper shall operate as
described in the occupied mode except that the outside air damper shall modulate to fully
closed.

b
c
d
e
a
b
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G. Minimum Outside Air Ventilation - Fixed Percentage:
1. The outside air dampers shall maintain a minimum position (adj.) during building occupied
hours and be closed during unoccupied hours.

H. Dehumidification:
1. The controller shall measure the return air humidity and override the cooling sequence to
maintain return air humidity at or below 60% rh (adj.). Dehumidification shall be enabled
whenever the supply fan status is on.

I.  Prefilter Status:
1. The controller shall monitor the prefilter status.
2. Alarms shall be provided as follows:
a. Prefilter Change Required: Prefilter differential pressure exceeds a user definable
limit (adj.).

J.  Mixed Air Temperature:
1. The controller shall monitor the mixed air temperature and use as required for economizer
control (if present) or preheating control (if present).
2. Alarms shall be provided as follows:
a. High Mixed Air Temp: If the mixed air temperature is greater than 90 degree F (ad;.).
b. Low Mixed Air Temp: If the mixed air temperature is less than 45 degree F (ad;.).

K. Return Air Humidity:
1. The controller shall monitor the return air humidity and use as required for economizer
control (if present) or humidity control (if present).
2. Alarms shall be provided as follows:
a. High Return Air Humidity: If the return air humidity is greater than 70% (adj.).
b. Low Return Air Humidity: If the return air humidity is less than 35% (ad;.).

L. Return Air Temperature:
1. The controller shall monitor the return air temperature and use as required for economizer
control (if present).
2. Alarms shall be provided as follows:
a. High Return Air Temp: If the return air temperature is greater than 90 degree F ad.).
b. Low Return Air Temp: If the return air temperature is less than 45 degree F (adj.).

M. Supply Air Temperature:
1. The controller shall monitor the supply air temperature.
2. Alarms shall be provided as follows:
a. High Supply Air Temp: If the supply air temperature is greater than 120 degree F
(adj.).
b. Low Supply Air Temp: If the supply air temperature is less than 45 degree F (adj.).

3.10 SEQUENCE OF OPERATION - KITCHEN EXHAUST FAN KEF-1/MAKE-UP AIR UNIT MUA-1

A. For more information regarding the Sequence of Operations for the Kitchen Hood System, refer
to spec section "233813-Kitchen Hood Systems."

END OF SECTION 230993
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SECTION 232000 - PIPE, VALVES AND FITTINGS H2M

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A

This Section describes the pipe, valves, fittings, and joining materials for use with the piping
systems described in this Section and as shown on the Drawings.

1.02 RELATED DOCUMENTS

A

m O O @

F.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

Section 079201 - Non-Fire Rated Sleeves and Seals
Section 230529 - Pipe Hangers and Supports
Section 230555 - Mechanical System Identification
Section 230700 - Pipe Insulation

Section 232007 - Piping Specialties

1.03 ABBREVIATIONS

A

The following are standard abbreviations:

CWP: Cold working pressure.

EPDM: Ethylene-propylene-diene-terpolymer rubber.
NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

PTFE: Polytetrafluoroethylene plastic.

SWP: Steam working pressure.

TFE: Tetrafluoroethylene plastic.

NPS: Nominal Pipe Size

N ORON =

1.04 SUBMITTALS

A

Product Data: For each type of valve indicated: Include body, seating, and trim materials; valve
design; pressure and temperature classifications; end connections; arrangement; dimensions;
and required clearances. Include list indicating valve and its application. Include rated
capacities; shipping, installed, and operating weights; furnished specialties; and accessories.

Product data on pipe, fittings, gaskets, and bolts. Include dimensions, specifications, and
manufacturer. Provide pipe and valve application schedule.

Provide product data, including but not be limited to dimensions, specifications, manufacturer,
installation and operation instructions, temperature and pressure ratings, end connections, and
required clearances on piping specialties included in this Specification.

Welder Certifications - Furnish the names of pipe welders and welding operators employed by
the Contractor to perform the Work who have been qualified to use the welding procedures
which have been qualified in accordance with the specified pressure piping codes or AWS or
NFPA standards.

Shop Drawings
1. Where deviations from the Drawings and Specifications are proposed for any reason,
submit shop drawings identifying proposed deviations showing layout of all piping, fittings,
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4.

materials, dimensions, and fabrication and installation details. Submit a comparison table
of the specified features and ratings of the specified item and those of the proposed
deviation to allow a direct comparison.

The review of deviations will be for pressure drop only. The review will not address
clearances or accessibility. No dimensional or coordination check will be made.

The Contractor has the sole responsibility to review the Drawings, coordinate piping
fabrication, and provide clearances and access for installation, maintenance and balancing
of this Work, and Work of other trades. Unless specifically dimensioned, Drawings
indicate approximate locations only. The Contractor has the sole responsibility to locate
and route the piping.

Submit all layout shop drawings on not less than %4 inch equals 1 foot scale drawings.

1.05 REFERENCES

A

m o 0 o

m

r o

c 4 » @ 0o v O zZ2 £

Division 1 - Quality Control: Requirements for references and standards.

AGA Z21.22 - Relief Valves and Automatic Gas Shutoff Devices for Hot Water Supply Systems.

ANSI C111 - Rubber-Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings

ASME B16.3 - Malleable Iron Threaded Fittings.

ASME B16.5 - Steel Pipe Flanges and Flanged Fittings

ASME B16.9 - Factory-Made Wrought Steel Buttwelding Fittings

ASME B16.15 - Cast Bronze Threaded Fittings

ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.

ASME B16.22 - Wrought Copper and Bronze Solder Joint Pressure Fittings.

ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings - DWV.

ASME B16.24 - Cast Copper Alloy Pipe Flanges and Flanged Fittings.

ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings -
DWV.

ASME B16.39 - Pipe Unions, Malleable Iron Threaded

ASME-B31.1 - Power Piping.

ASME B31.2 - Fuel Gas Piping.

ASME B31.5 - Refrigeration Piping.

ASME B31.9 - Building Service Piping.

ASME B36.10M - Welded and Seamless Wrought Steel Pipe

ASME SEC IV - Construction of Heating Boilers.

ASME SEC IX - Welding and Brazing Qualifications.

ASTM A47 - Ferritic Malleable Iron Castings
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AF.

AG.

AH.

Al

AJ.

AK.

AL.

AM.
AN.
AO.
AP.
AQ.
AR.
AS.
AT.
AU.

AV.

ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless.
ASTM A74 - Cast Iron Soil Pipe and Fittings.

ASTM A105 - Forgings, Carbon Steel, for piping components.

ASTM A126 - Gray Iron Castings for Valves, Flanges, and Pipe Fittings

ASTM A181 - Forgings, Carbon Steel, for General Purpose Piping

. ASTM A197 -Cupola Malleable Iron

. ASTM A234/A234M - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and

Elevated Temperatures.

. ASTM A307 - Carbon Steel Bolts and Studs, 60,000 psi Tensile
. ASTM B32 - Solder Metal.

. ASTM B42 - Seamless Copper Pipe.

ASTM B62 - Composition Bronze or Ounce Metal Castings

ASTM B75 - Seamless Copper Tube

ASTM B88 - Seamless Copper Water Tube.

ASTM B306 - Copper Drainage Tube (DWYV).

ASTM B584 - Copper Alloy Sand Castings for General Applications
ASTM C564 - Rubber Gaskets for Cast Iron Soil Pipe and Fittings.

ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper
Alloy Tube and Fittings.

AWS A5.8 - Specification for Brazing Filler Material

AWWA C651 - Disinfecting Water Mains.

MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves.
NFPA 30 - Flammable and Combustible Liquids Code
NFPA 54 - National Fuel Gas Code.

NSF 61 - Domestic Water Pipe, Valves, and Fittings.
Mechanical Code of New York State-Latest Edition
Plumbing Code of New York State-Latest Edition

Fuel Gas Code of New York State-Latest Edition

FM - Factory Mutual Compliance
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SECTION 232000 - PIPE, VALVES AND FITTINGS H2M

AW. UL - Underwriter’s Laboratory Compliance
1.06 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

Protect threads, flange faces, grooves, and weld ends.

Set angle, gate, and globe valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or slightly open.

Block check valves in either closed or open position.

oA WON~

se the following precautions during storage:

Maintain valve end protection.

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

U

1.

2.

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use hand
wheels or stems as lifting or rigging points.

D. Protect all flange faces with wood, plastic or soft metal to prevent damage to parts.

E. Protect all pipe threads from damage with plastic plugs or caps.

F. Mark and identify all piping materials in accordance with the Reference Standards specified
herein.

PART 2 - PRODUCTS
2.01 GENERAL

A. When two or more valves of the same type are used in the same service, furnish all valves of
this type from the same manufacturer.

B. Specific manufacturer's model numbers are cited in the following Piping Material Schedules to
establish the desired quality and performance for each type valve or material. Equivalent
products by other approved manufacturers are also acceptable. Approval shall be subject to
review by the Architect/Engineer.

2.02 HEATING HOT WATER PIPING

Item Pipe Size Description Manufacturer/
Model No.
2 inches and smaller | Type L, hard drawn copper tubing, ASTM B88 Mueller
Pipe Industries
2 Y2 inches and larger | Schedule 40, seamless steel, ASTM A 53 Wheatland
Grade B
2 inches and smaller | Lead-free solder, ASME B32; Water Soluble
Joints Flux, ASTM B-813 J.W.
Harris-Bridgit
2 Y2 inches and larger | Welded Connections

H2M architects + engineers PIPE, VALVES AND FITTINGS
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H2M

have lever lock operator; valve sizes 8” and
larger shall have weatherproof gear operator.
MSS SP-67

Item Pipe Size Description Manufacturer/
Model No.
Cast copper alloy or wrought copper ASME
2 inches and smaller | B16.18 or ASME B16.22 Nibco
Fittings
2 Y2 inches and larger | Standard Weight, Seamless steel, butt welded, Weldbend
ASTM A234
Flanges | 2 'zinches and larger | 150%#, forged steel, weld neck, bore to match Weldbend
pipe ID, ASTM A181
Bolts All sizes Alloy Steel, Hex Head Bolts and Nuts, ASTM
A307 Grade B
Unions 2 inches & smaller Wrought copper, solder unions, ASME B16.22 Nibco
Watts
Dielectric 2 1/2 inches & Dielectric Type, Copper to Steel Regulator
Unions smaller Series 3000
Gaskets All Sizes Spiral wound metallic gaskets Flexitallic Style
LS/LSI
Two-piece, full-port, soldered ends, bronze
Ball 2 inches & smaller body, type 316 stainless-steel vented ball and Nibco
Valves stem, reinforced TFE seats, 150 psig SWP S-585-70-66
and 600-psig CWP ratings. MSS SP-110,
ASTM B 584 Alloy C84400, ASME B1.20.1
Class 125, Y-pattern swing type, soldered
Check 2 inches & smaller connections, bronze body with TFE seat disc. Nibco S413-Y
Valves MSS-SP80, ASTM B 62
2 2 inches & larger Class 125, swing-type, flanged connections, Nibco F918-B
cast iron body with bronze trim, non asbestos
gasket. MSS-SP71, ASTM A-126 Class B
Full-lug type with ductile-iron body, one-piece
Type 416 stainless-steel stem, copper Nibco
Butterfly 2 Y2 inches & larger bushing, aluminum-bronze disc, and molded-in LD-2000-3/5
Valves EPDM seat. Valve sizes 2 V%" through 6” shall

PART 3 - EXECUTION

3.01 GENERAL INSTALLATION REQUIREMENTS

A. Unless otherwise shown, route piping in the most direct manner parallel to building lines in
accordance with the Drawings. Group piping whenever practical at common elevations.

B. Accurately align, support and connect piping without forcing.

C. Locate piping so that access to and clearance around equipment, and minimum piping
headroom of 7 feet is maintained, except where otherwise shown.

D. Space piping so that insulation and flanges, if any, have at least 1 inch clearance after
maximum movement.

E. Where pipe elevations are not shown, pitch supply and return lines to positive drain points
and/or coils.

H2M architects + engineers
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SECTION 232000 - PIPE, VALVES AND FITTINGS H2M

F. Provide accessible flanges or union connections on the supply and return connections of
terminal equipment and other items which must be disconnected for maintenance. Where
unions are furnished as an integral part of the equipment, additional unions are not required
unless required for access to or removal of components. Arrange equipment piping
connections so that maintenance can be made without removing large sections of pipe or
relocating the equipment.

G. In Domestic Water Systems, connect branch lines to the top of the line. For all other liquid
systems, connect branch lines to the bottom or lower half of the line, preferably the bottom.

H. Connect branch lines in steam service and compressed air to the top or upper half of the line,
preferably the top.

I.  Use fittings for all changes of direction. Bending of steel pipe is not permissible.

J.  Clean all piping materials before installation to remove grease, loose dirt, mill scale and other
foreign matter.

K. Provide air vents at all high points of water piping, and valved drains at all low points of water
piping for complete venting, draining and flushing of the piping system. Locate and provide air
vents at multiple high points that are necessary to prevent air binding in the piping system.
Install additional air vents and drains if directed by the Architect/Engineer, at no cost to the
Owner. As a minimum provide drains and air vents
1. In each section of piping separated by valves.

2. Onall coils.
3.  For each riser, where riser or runout to riser has a valve installed.
4. Inlow point of piping to each down fed convector or radiator.

L. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment. Provide loops, pipe offsets and anchors.

M. Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welding.

N. Install gate or ball valves for shut-off and to isolate equipment, parts of systems, or vertical
risers.

O. Sleeve pipes passing through partitions, walls and floors.
Identify piping under provisions of “Mechanical System Identification” Specification.

Q. Provide escutcheons at all locations where piping installed exposed to view penetrates wall,
partitions, floors and ceilings.

R. Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings, below grade or
floors, unless indicated to be exposed to view.

S. Install flexible connectors at inlet and discharge connections of pumps and other vibration
producing equipment.

T. Install strainers on the supply side of each control valve, pressure regulating valve, solenoid
valve, trap, and elsewhere as indicated.

U. For pressurized liquid piping systems installed horizontally make reductions in pipe sizes using
eccentric reducer fitting installed with the level side up to allow air venting.

H2M architects + engineers PIPE, VALVES AND FITTINGS
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SECTION 232000 - PIPE, VALVES AND FITTINGS H2M

Y.

For all nipples up to and including six inches in length provide extra-heavy shoulder type. For all
nipples over six inches in length provide corresponding material, quality and thickness as the
pipe on which they are used. Do not use close nipples. Provide nipples with designation mark
of the manufacturer conforming to the ASTM pipe specifications for system served.

Make connections to all cooling and heating units with single or multiple cooling or heating coils
in accordance with the manufacturer’s instructions and labeling on equipment

For pressures over 15 psig, use nipples and caps instead of plugs for permanent closures.
Plugs in equipment provided by equipment manufacturers are acceptable.

Do not install piping above electrical panels. Route piping around panels.

3.02 COPPER TUBING CONNECTIONS

A

B.

Provide soldered or brazed in accordance with Part 2 of this Section.

Make soldered and brazed connections in accordance with the procedures in the current edition
of the Copper Tube Handbook of the Copper Development Association.

Qualifications of brazers, brazing procedures, and performance of brazers and brazing
operators are required in compliance with the requirements of ASME B31.1, ASME B31.9, and
the Boiler and Pressure Vessel Code, Section IX. Keep records and certifications required by
the code on file and available for inspection.

Make solder joints on all copper water piping with 95/5 solder. Absolutely no lead-based solder
will be accepted.

Clean joints thoroughly before soldering.
Remove excess solder and flux with a cloth or brush to leave a uniform clean fillet.

For refrigeration copper tubing connections, comply with ASME B31.5. Make brazed joints on
all refrigeration piping.

3.03 CONNECTIONS OF DISSIMILAR METALLIC MATERIALS

A. Isolate connections between dissimilar metallic materials using dielectric connections. Use
dielectric unions or flanges that provide a complete isolation of the two ends, including bolts for
flanges, using materials suitable for the design pressure, temperature and fluid contained.

3.04 VALVES

A. Provide valves of the same size as the pipe in which they are installed, unless shown otherwise
on the Drawings. At pumps, match valve size to pipe size and not pump connection size.

B. Install valves with the stem on or above the horizontal. Install valves with the stem horizontal if
requirements of headroom, access or chain operation must be met.

C. Pack valves and adjust glands before final acceptance.

D. Install valve extension stems or chain operators where the center of valve hand wheels is more
than 6 feet-6 inches above the floor and valve is 2 2" and larger. Prove chain hooks where
required to prevent fouling of chains on equipment and to clear walkways. Terminate chains
approximately 3 feet-6 inches above the floor. Provide worm gear operators or impact hand
wheels for all valves 6 inches and larger.

H2M architects + engineers PIPE, VALVES AND FITTINGS
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Extended Stems: Where insulation is indicated or specified, provide extended stems arranged
to receive insulation and a protective sleeve that allows operation of the valve without breaking
the vapor seal or disturbing the insulation.

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

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

Install check valves for proper direction of flow and as follows:
1. Swing Check Valves: In horizontal position with hinge pin level.
2. Lift Check Valves: With stem upright and plumb

Install butterfly valves with stems horizontal to allow support for the disc and the cleaning action
of the disc.

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.

Install balancing valves with lengths of straight pipe upstream and downstream of valve as per
manufacturer’s instructions such that calibrated accuracy is maintained As a minimum provide
straight lengths as per the following table;

REQUIRED STRAIGHT LENGTHS

Upstream Downstream
Valve Size (In Pipe Diameters) (In Pipe Diameters)
V5"-3” 3 1

Chain wheel Actuators- Valve actuation assembly with sprocket rim, brackets, and chain.
1. Sprocket rim with Chain guides: Ductile Iron (Aluminum for applications exposed to
weather), of type and size required for valve.
2. Brackets: Type, number, size, and fasteners required to securely mount actuator on valve.
3. Chain: Stainless steel, of size required to fit sprocket rim.
4 Manufacturers:
a. Babbitt Steam Specialty Co.
b. Roto Hammer Industries

3.05 CONTROL VALVE INSTALLATION

A. Install all control valves so that the stem position is not more than 60 degrees from the vertical
up position.

B. Install valves in accordance with the manufacturer's recommendations.

C. Install control valves so that they are accessible and serviceable, and such that actuators may
be serviced and removed without interference from structure or other pipes, ducts and/or
equipment.

D. Install isolation valves at control valves such that control valve body may be serviced without
draining the supply/return side piping system. Install unions at all connections to screwed type
control valves.
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3.06 PRESSURE TESTING, FLUSHING AND CLEANING

A. Pressure test piping systems in accordance with applicable codes and as described herein.

B. Pressure testing - Schedule pressure testing so that it may be witnessed by the
Architect/Engineer, Owner, or their representative. Perform tests in accordance with the
following procedures:

1.  Before testing, complete the installation of each pipe line, including final supports, hangers
and anchors. Perform testing before insulation or paint is applied for examination during
the test. Clean piping and equipment of metal cuttings and foreign matter as they are
installed.

2. Codes - Pressure test piping to assure integrity of material and workmanship in
accordance with the applicable ASME Code for pressure piping (B31) and New York State
Code.

3.  Protection of Equipment - Protect equipment, instruments and piping specialties which are
not included in the test by either disconnecting from the piping and blanking off the end of
the pipe with a blind flange, plug or cap, or isolating by insertion of a line blind or spool
piece as required. Disconnect pneumatic control lines and close all openings.

4. Provide temporary restraints for expansion joints that cannot sustain reactions due to test
pressure. If temporary restraints are impractical, isolate expansion joints from testing.

5.  Piping may be tested in sections or circuits as required for the progress of the work.

6. Provide all systems to be pressurized with the appropriate gauges, certified calibrated by
the manufacturer, and pressure-relieving devices.

7. Install relief valve set at a pressure no more than 1/3 higher than the test pressure, to
protect against damage by expansion of liquid or other source of overpressure during the
test. Do not allow test pressure to exceed maximum pressure for any vessel, pump, valve,
or other component in system under test.

8. Records - Provide records of all tests showing line designation, test pressure, ambient
temperature, date of test, retests and signature of witness.

C. Hydrostatic Test Procedures - Perform hydrostatic testing in accordance with ASME B31.9.

1. Perform test using the pressure indicated under “Pressure Testing Schedule”

2. After hydrostatic test pressure has been applied for at least two hours, examine piping,
joints, and connections for leakage while maintaining test pressure. Repeat hydrostatic
test until there are no leaks.

3. Repair leaks as specified under “Repair of Line Leaks”

D. Service Testing - Perform service testing in accordance with ASME B31.9.

1. For gases and steam and condensate service not over 15 psig, and for nontoxic,
noncombustible, nonflammable liquids at pressures not over 100 psig and temperatures
not over 200 degrees F a system test with the service fluid is acceptable. This exemption
does not apply to natural gas piping.

2. Bring the piping system up to operating pressure gradually with visual examination at a
pressure between one-half and two-thirds of design pressure. Make a final examination at
operating pressure.

3. Repair leaks as specified under “Repair of Line Leaks”

4. Repeat service test until there are no leaks.

E. Repair of Line Leaks - Comply with the following procedures for repair of leaks. In each case
retest after repairs are made.

1. Soldered/Brazed Joints - Remove solder/brazing alloy and reapply with proper flux.

2. Flanged Joints - Check to determine flange end alignment and that all bolts are uniformly
tightened with the required torque. If leak persists, depressurize the line, remove gasket,
examine flange end face, and insert new gasket.
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Threaded Joints - Tighten joint to a required torque. If leak does not stop, replace pipe
and/or fittings. Do not use pipe dope, cement or seal weld to stop pipe leaks.

Gasketed Joints - Remove existing gasket and insert new gasket.

Welded Steel Joints - Repair pipe in accordance with applicable ASME B31 code.

Leaks in Material - Leaks located in pipe or fitting material require the replacement of that
section of pipe or fitting and a repeat of the entire system using the complete procedure
required for that system. Caulking, welding or epoxy is not permitted. Repair all damage
caused by leaks.

F. Flushing - Complete pressure testing requirements prior to flushing. Performance of the
flushing may be witnessed by the Architect/Engineer, Owner, or their representative, provide
ample notification to all parties in advance of flushing any system. Perform system flushing in
accordance with the following procedures:

1.

Flush all main and branch steam and liquid piping systems after pressure testing is
complete with new potable water while draining the system at all low points. Isolate all
connected equipment and flush individually.

Flushing for piping and equipment will be considered complete when water samples taken
at all low points indicate clear discharge-with no visible solids. If not clear, continue
flushing and sampling until discharge is clear.

G. Cleaning - Complete flushing requirements prior to cleaning. Performance of the cleaning may
be witnessed by the Architect/Engineer, Owner, or their representative, provide ample
notification to all parties in advance of cleaning any system. Perform system cleaning in
accordance with the following procedures:

1.

Clean all steam and condensate lines by blowing them out with live steam. Discharge
steam and condensate from each main and branch safely to atmosphere for a minimum of
five minutes.

Clean all compressed air, instrument air, and fuel oil lines with oil-free dry compressed air

at design pressure through each section so that they are blown free of dirt and debris.

Clean domestic water lines by flushing with water until effluent is visibly as clean as the

flushing medium.

Clean hot water/chilled water lines as described below:

a. When flushing discharge is clear, fill piping systems with water and sufficient
approved alkaline cleaning material to remove dirt, oil and grease. Include all
connected equipment in the cleaning.

b. Vent system and place in operation, with automatic controls operating at set point
temperature or an operating temperature designated by the Architect/Engineer.
Circulate the solution through the system for a minimum of 4 consecutive hours.

c. After 4 hours, drain system and flush with clean water until the pH at the farthest drain
matches the clean water input. Keep strainers unplugged during the cleaning
operations. Refill system with clean water.

Clean temporary pump strainers and strainers at coils, etc. every 2 hours periodically

during cleaning procedures. Do not remove temporary strainers until all cleaning steps are

completed and the operation of the system indicates that the system is free of all foreign
matter.

Blow out all piping and equipment after cleaning and final flushing is completed and the

system is drained with clean dry instrument air for a minimum of 15 minutes or until all

water is expelled from the system. Upon completion seal the system by closing all drains
and vents.

Following the Architect/Engineers approval of the above flushing and cleaning procedures,

immediately fill each system and chemically treat and monitor in accordance with the

“Chemical Treatment Systems” specifications.

H. Pressure Testing Schedule:
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Service

Test Type

Design Operating
Pressure (psig)

Test Pressure (psig)

Heating Hot Water
Supply and Return

Hydrostatic

1.25 times maximum
working pressure

3.07 PAINTING

A. Upon completion of the installation, remove all protecting materials, thoroughly remove all scale
and grease and leave in a clean condition for painting. Paint in accordance with the
requirements of the “Painting” Specification Section.

END OF SECTION 232000
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SECTION 232001 - CONDENSATE DRAIN PIPING H2M

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. Pipe, pipe fittings, valves, and connections for piping systems.
B. Condensate Drain.
1.02 RELATED SECTIONS
A. Section 230529 - Pipe Hangers and Supports
B. Section 230555 - Mechanical System Identification
C. Section 230700 - Piping Insulation.
1.03 REFERENCES
A. Section 014500 - Quality Control: Requirements for references and standards.
ASTM D 1784 - Rigid Vinyl Compounds.
ASTM D 1785 - PVC Plastic Pipe, Schedule 40

ASTM D 2466 - PVC Plastic Fittings, Schedule 40

m o 0 o

ASTM D 2665 - PVC Drain, Waste, and Vent Pipe and Fittings

m

ASTM D 2564 - Solvent Cements for PVC Pipe and Fittings

ASTM D 2321 - Underground Installation of Thermoplastic Pipe (non-pressure applications)

r ©

ASTM F 1668 - Procedures for Buried Plastic Pipe

ASTM F 1866 - Fabricated PVC DWYV Fittings

J. NSF Standard 14 - Plastic Piping Components and Related Materials.

K. NSF Standard 61 - Drinking Water System Components - Health Effects.
1.04 SUBMITTALS FOR REVIEW

A. Section 013300 - Submittals: Procedures for submittals.

B. Product Data: Provide data on pipe materials, pipe fittings, and accessories. Provide
manufacturers catalog information.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with State of New York and Town code.

B. Identify pipe with marking including size, ASTM material classification and ASTM specification.
1.06 REGULATORY REQUIREMENTS

A. Perform Work in accordance with the State of New York and the Town code.
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1.07 DELIVERY, STORAGE, AND PROTECTION

A. Section 016500 — Product Delivery, Storage, and Handling: Transport, handle, store, and
protect products.

B. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

C. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

1.08 ENVIRONMENTAL REQUIREMENTS

A. Section 014536 — Environmental Quality Control: Moisture control affecting products on site.
PART 2 - PRODUCTS
2.01 CONDENSATE DRAIN PIPING (DIAMETER LESS THAN OR EQUAL TO 17)

A. PVC Schedule 40 Pressure Pipe and Fitting System.

B. Pipe and fittings shall be manufactured from virgin rigid PVC (polyvinyl chloride) vinyl
compounds with a Cell Class of 12454 per ASTM D 1784.

C. PVC Schedule 40 pipe shall be iron pipe size (IPS) conforming to ASTM D 1785.

D. PVC Schedule 40 fittings shall conform to ASTM D 2466.

E. Pipe and fittings shall be manufactured as a system and be the product of one manufacturer.
F. Pipe and fittings shall conform to National Sanitation Foundation (NSF) Standard 61 or the

health effects portion of NSF Standard 14.

G. Testing with or transport/storage of compressed air or gas in PVC pipe or fittings shall not be
permitted.

H. Buried pipe shall be installed in accordance with ASTM F 1668 and ASTM D 2774.

I.  Solvent cement joints shall be made in a two step process with primer manufactured for
thermoplastic piping systems and solvent cement conforming to ASTM D 2564.

J.  Primer shall conform to ASTM F 656.

K. The system shall be protected from chemical agents, fire stopping materials, thread sealant,
plasticized vinyl products, or other aggressive chemical agents not compatible with PVC
compounds.

L. The system is intended for pressure drainage applications where the temperature will not
exceed 140°F.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Section 013100 - Project Management and Coordination: Verification of existing conditions
before starting work.
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3.02 PREPARATION
A. Ream pipe and tube ends. Remove burrs.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions and the requirements of the Plumbing
Code of New York State.

B. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to
walls. Effect changes in size with reducing fittings.

C. Install piping to maintain headroom, conserve space, and not interfere with use of space.
D. Group piping whenever practical at common elevations.

E. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to fittings. Refer to Section 230700.

F. Provide access where valves and fittings are not exposed. Coordinate size and location of
access doors with Section 083100 - Access Doors and Panels.

G. Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welding.

H. Sleeve pipes passing through partitions, walls and floors.

I.  Identify piping under provisions of Section 230555.
3.04 APPLICATION

A. Install unions downstream at equipment or apparatus connections.
3.05 ERECTION TOLERANCES

A. Section 014500 - Quality Control: Tolerances.

B. Establish invert elevations, slopes for drainage to ¥4 inch per foot minimum. Maintain gradients.
3.06 FIELD QUALITY CONTROL

A. Drainage System: Test plug all system openings with the exception of the system's highest

point. Fill system with water to the point of overflow and subject the highest point to 10-foot head

of water. The system shall be considered tight if the pressure is held for not less than 30
minutes without signs of leakage.

END OF SECTION 232001
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SECTION 232123 - HYDRONIC PUMPS H2M

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A

Provide variable speed pump control systems as specified herein, as shown of the Drawings
and as needed for a complete and proper installation.

1.02 SUBMITTALS

A

E.

Product Data

1. Submit manufacturer's pump specifications, installation and start-up instructions, and
current accurate pump characteristic performance curves with selection points clearly
indicated.

Shop Drawings
1. Submit manufacturer's assembly-type shop drawings indicating dimensions, weight
loading, required clearances and methods of assembly of components.

Wiring Diagrams

1. Submit manufacturer's electrical requirements for power supply wiring to HVAC pumps.
Submit manufacturer's wiring diagrams for interlock and control wiring. Clearly differentiate
between portions of wiring that are factory-installed and portions to be field-installed.

Maintenance Data

1. Submit maintenance data and parts lists for each type of pump, control, and accessory;
including "trouble-shooting" maintenance guide. Include this data, product data, shop
drawings and wiring diagrams in maintenance manual; in accordance with requirements of
Division 1.

Warranty
1. Submit warranty for each pump with complete description of the warranty procedures.

1.03 QUALITY ASSURANCE

A. Manufacturer's Qualifications
B. Firms regularly engaged in manufacture of centrifugal pumps with characteristics, sizes and
capacities required, whose products have been in satisfactory use in similar service for not less
than five (5) years.
C. Codes and Standards
1. HI Compliance: Design, manufacture and install HYAC pumps in accordance with Hl
"Hydraulic Institute Standards".
2. UL Compliance: Design, manufacture and install HYAC pumps in accordance with UL 778
"Motor Operated Water Pumps".
3. UL and NEMA Compliance: Provide electric motors and components which are listed and
labeled by Underwriters Laboratories and comply with NEMA Standards.
D. Certification, Pump Performance
E. Supply name plate data on pumps and drives: Each pump shall be provided with the following
data : GPM, FT of Head, HP and actual Voltage.
H2M architects + engineers HYDRONIC PUMPS
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SECTION 232123 - HYDRONIC PUMPS H2M

1.04 DELIVERY, STORAGE AND HANDLING

A

Handle HVAC pumps and components carefully to prevent damage, breaking, denting and
scoring. Do not install damaged HVAC pumps or components; replace with new.

Store HVAC pumps and components in clean dry place. Protect from weather, dirt, fumes,
water, construction debris and physical damage.

Comply with Manufacturer's rigging and installation instructions for unloading HYAC pumps and
moving them to final location.

PART 2 - PRODUCTS

2.01 VERTICAL CLOSED COUPLED PUMPS

A

Pumps shall be Taco Model VR-15 or approved equal. The pumps shall be single stage end
suction rear pull out design. The seal shall be serviceable without disturbing the piping
connections. The capacities and characteristics shall be as called for in the plans/schedules.

Pump casing shall be constructed of ASTM A48 class 30 cast iron. The pump casing/volute
shall be rated for 175 psi working pressure for all jobs. The pump flanges shall be matched to
suit the working pressure of the piping components on the job, with either ANSI Class 125
flanges or ANSI class 250 flanges. The pump casing shall be drilled and tapped for gauge ports
on both the suction and discharge connections and for a drain port at the bottom of the casing.
The casing shall have an additional tapping on the discharge connection to allow for the
installation of a seal flush line. The pump cover shall be drilled and tapped to accommodate a
seal flush line which can be connected to the corresponding tapping on the discharge
connection, or to an external source to facilitate cooling and flushing of the seal faces.

All casings shall be flanged. Threaded casings not allowed unless extra unions and fittings are
provided with that pump to allow servicing.

The pump shall have a factory installed vent/flush line to insure removal of trapped air from the
casing and mechanical seal cooling. The vent/flush line shall run from the seal chamber to the
pump discharge.

The impeller shall be ASTM B584-836/875 bronze and hydraulically balanced. The impeller
shall be dynamically balanced to ANSI Grade G6.3 and shall be fitted to the shaft with a key.
The impeller shall be cast by the hydraulically efficient lost foam technique to ensure
repeatability of high quality.

The pump shall incorporate a dry shaft design to prevent the circulating fluid from contacting the
shaft. The pump shaft shall be AISI 1045 carbon steel with field replaceable bronze SAE 660
shaft sleeve. In order to improve serviceability and reduce the cost of ownership the shaft
sleeve must be slip on (press on not allowable) and must be easily replaced in the field.

The pump shall be fitted with a single mechanical seal, with EPT elastomers and
Carbon/Ceramic faces, rated up to 250°F. This seal must be capable of being flushed externally
via a tapping in the pump cover adjacent to the seal cavity. The entire pump line shall use no
more than three different sizes of seals.

The pump shall be close coupled to a NEMA standard JM frame motor.
In order to both simplify and reduce the total cost of ownership, the manufacturer shall

standardize on no more than three sizes of mechanical seals through out the entire range of the
family of pumps. The manufacturer shall not use multiple part numbers for the same part.
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SECTION 232123 - HYDRONIC PUMPS H2M

2.02 PUMP LOGIC CONTROLLER

A. The controller operation shall operate the system using a tested and proven program that

safeguards against undesirable or damaging conditions including:

1. Motor overload

2. Pump flow surges

3. Hydraulic cycling (hunting)

4. End of curve unstable operation: The pump logic controller, through a factory
pre-programmed algorithm, shall be capable of protecting the pumps from hydraulic
damage due to operation beyond their published end-of-curve. This feature requires a
flow meter for activation. The operator interface shall include an owner adjustable flow set
point to set the parameters for this routine

B. The pump logic controller shall be capable of starting, unloading, and stopping pumps based on
a system performance program that will minimize energy consumption , provide reliable
performance and bumpless transitions.

C. The integrated logic controller shall be capable of running four different hydronic optimization
sub-routines:

1. Setup one: This subroutine shall allow the pump package to track a quadratic system
curve and will optimize a secondary distribution loop. It shall use a technology that allows
the pump, drive, and motor package to translate the hydronic data from both a pump and
system curve and translate it to electrical data. This allows the drive to know exactly where
it is in the hydronic world

2. Setup two: This subroutine shall allow two pumps to run as backup for each other and
shall alternate the pumps based on a real time clock.

3.  Setup three: This subroutine shall allow the package to run in a customer defined flow
rate. The package will always seek to run at the user defined flow even with fouling
causing system changes. It shall use a technology that allows the pump, drive, and motor
package to translate the hydronic data from both a pump and system curve and translate it
to electrical data. This allows the drive to know exactly where it is in the hydronic world.

4.  Setup four: This subroutine shall incorporate a traditional external sensing and control
platform. It shall allow the option of controlling the pumps with three zones of differential
pressure or central plant differential temperature. This optional setup shall allow the owner
the option of external sensing without adding an external controller. This feature shall be
equal to Taco System Logic (TSL) or equal

D. The control platform shall include a subroutine equal to the Taco Self-Sensing Series with
ProBalance™. This subroutine shall allow for the automatic balancing of secondary system
distribution pumps. The package shall automatically run system distribution pumps to a user
defined duty point and will recognize that duty point and hold the pumps at a speed that
matches the actual installed system quadratic system curve. The package will then use this
data to set up a new duty point as the max point for the quadratic control curve. Use of external
balancing devices or contractors will not be needed.

E. The package shall serve as a flow metering device and will display pump flow at the user
interface.

PART 3 - EXECUTION
3.01 INSPECTION
A. Examine areas and conditions under which HYAC pumps are to be installed. Do not proceed

with work until unsatisfactory conditions have been corrected in manner acceptable to the
Engineer.
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SECTION 232123 - HYDRONIC PUMPS H2M

3.02 INSTALLATION

A. General

1. All pumps shall be fitted with a discharge multi-purpose balancing valve or other means of
providing system balance, isolation, and check feature for reverse flow. The valve shall be
straight or angle pattern and shall be field convertible between the two. The valve shall be
ductile iron and rated for 250 psi working pressure for all jobs. The valve flanges shall be
matched to suit the working pressure of the piping components on the job; with either
ANSI class125 psi flanges or ANSI class 250 flanges. The valve shall include the following
components; non-slam check valve with spring-loaded bronze disc and seat, stainless
steel stem, and calibrated adjustment permitting flow regulation. Valve shall be serviceable
under full system pressure. The valve shall be a Taco model MPV Plus Two multi-purpose
valve or equivalent.

2. All pump suctions to be fitted with a multifunction inlet suction diffuser fitting equal to that
as manufactured by Taco, Inc. The suction guide body and cover plate shall be ductile iron
and be rated for 250 psi for all jobs. The guide flanges shall be matched to suit the
working pressure of the piping components on the job; with either ANSI class 125 flanges
or ANSI class 250 flanges. The suction guide shall include the following components; full
length S.S. straightening vanes, permanent S.S. strainer, disposable 16 mesh bronze start
up strainer, blow down ports, and metering ports. For those pumps where an inlet guide
fitting is not installed, there should be five pipe diameters of straight undisturbed flow going
into the pump suction. The fitting shall be a Taco model SD inlet suction elbow or
equivalent.

3.  All pumps shall be fitted with one 4 %%” dial pressure gauge piped to the inlet and outlet
pump flanges. The gauge is to be isolated from each flange via ¥4” ball valve. This gauge
is to be used to take the differential across the pump unless otherwise indicated.

4.  Contractor shall install pump in accordance with the manufacturer’s instructions.
Contractor shall level each pump.

5. Pipe connections to pumps shall be made in such a manner so as not to exert any stress
on pump housings. If necessary to meet this requirement, provide additional pipe supports
and flex connectors.

Pumps shall NOT be run dry to check rotation.

Change start-up strainers to permanent strainer upon acceptance of the job. Provide a
blowdown valve on each strainer and terminate with hose thread or extend blowdown line
to nearest floor drain.

No

B. Electrical Wiring

1. Install electrical devices furnished by manufacturer but not specified to be
factory-mounted. Furnish copy of manufacturer's wiring diagram submittal to Electrical
Contractor.

2. Provide the control wiring between field-installed controls, indicating devices, and pump
control panels and the control wiring specified in HVAC Controls specification.

3. Interlock wiring between pumps; and between pumps and field-installed control devices
which are not factory installed.

C. Verify that electrical wiring installation is in accordance with manufacturer's submittal and
installation requirements of Division-16 sections. Do not proceed with equipment start-up until
wiring installation is acceptable to equipment manufacturer.

3.03 TEST AND BALANCE

A. Refer to the "Balancing System" Section.
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SECTION 232123 - HYDRONIC PUMPS H2M

3.04 ADJUSTING AND CLEANING
A. Check alignment, and where necessary, realign shafts of motors and pumps within tolerances
recommended by the manufacturer and in presence of manufacturer's service representative
and the Engineer.

B. Lubricate pumps before start-up. Start-up in accordance with manufacturer's instructions and in
presence of manufacturer's service representative.

C. Cleaning: Clean factory-finished surfaces. Repair any marred or scratched surfaces with
manufacturer's touch-up paint.

END OF SECTION 232123
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SECTION 232300 - REFRIGERANT PIPING H2M

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A

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

Requirements of the following Division 23 Sections apply to this section:
1. Section 230010 - General Mechanical Requirements.

2. Section 230529 - Pipe Hangers And Supports

3.  Section 230555 - Mechanical System Identification

4. Section 230700 - Pipe Insulation

1.02 SUMMARY

A

This Section includes refrigerant piping used for air conditioning applications. This Section
includes:

1. Piping, tubing, fittings, and specialties.

2. Special duty valves.

3. Refrigerants.

Products installed but not furnished under this Section include pre-charged tubing, refrigerant
specialties, and refrigerant accessories furnished as an integral part of or separately with
packaged air conditioning equipment.

1.03 SUBMITTALS

A

Product data for the following products:
1. Each type of valve specified.
2. Each type of refrigerant piping specialty specified.

Shop Drawings showing layout of refrigerant piping, specialties, and fittings including, but not
necessarily limited to, pipe and tube sizes, valve arrangements and locations, slopes of
horizontal runs, wall and floor penetrations, and equipment connection details. Show interface
and spatial relationship between piping and proximity to equipment.

Brazer's Certificates signed by Contractor certifying that brazers comply with requirements
specified under "Quality Assurance" below.

Maintenance data for refrigerant valves and piping specialties, for inclusion in Operating and
Maintenance Manual specified in Division 01 and Division 23.

1.04 QUALITY ASSURANCE

A

C.

Qualify brazing processes and brazing operators in accordance with ASME "Boiler and
Pressure Vessel Code," Section IX, "Welding and Brazing Qualifications".

Regulatory Requirements: Comply with provisions of the following codes:
1. ANSI B31.5: ASME Code for Pressure Piping - Refrigerant Piping.
2. ANSI/ASHRAE Standard 15: Safety Code for Mechanical Refrigeration.

Mechanical Code of New York State

1.05 SEQUENCING AND SCHEDULING

A

Coordinate the installation of roof piping supports, and roof penetrations.
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SECTION 232300 - REFRIGERANT PIPING H2M

PART 2 - PRODUCTS
2.01 MANUFACTURERS

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

B. Refrigerant Valves and Specialties:

Alco Controls Div, Emerson Electric

Danfoss Electronics, Inc

EATON Corporation, Control Div

Henry Valve Company

Parker-Hannifin Corporation, Refrigeration and Air Conditioning Division
Sporlan Valve Company

ook wN =

2.02 PIPE AND TUBING MATERIALS

A. General: Refer to Part 3, Article "PIPE APPLICATIONS" for identification of systems where the
below specified pipe and fitting materials are used.

B. Copper Tubing: ASTM B 280, Type ACR, hard-drawn straight lengths, and soft-annealed caoils,
seamless copper tubing. Tubing shall be factory cleaned, ready for installation, and have ends
capped to protect cleanliness of pipe interiors prior to shipping.

C. Copper Tubing: ASTM B 88, Type L, hard-drawn straight lengths, and soft-annealed cails,
seamless copper tubing.

2.03 FITTINGS

A. Wrought-Copper Fittings: ANSI B16.22, streamlined pattern for hard drawn and soft copper.
2.04 JOINING MATERIALS

A. Brazing Filler Metals: AWS A5.8, Classification BAg-1 (Silver)
2.05 VALVES

A. General: Complete valve assembly shall be UL-listed and designed to conform to ARI 760.

B. Globe: 450 psig maximum operating pressure, 275 deg. F maximum operating temperature;
cast bronze body, with cast bronze or forged brass wing cap and bolted bonnet; replaceable
resilient seat disc; plated steel stem. Valve shall be capable of being repacked under pressure.
Valve shall be straight through or angle pattern, with solder-end connections.

C. Check Valves - Smaller Than 7/8 inch: 500 psig maximum operating pressure, 300 deg. F
maximum operating temperature; cast brass body, with removable piston, Teflon seat, and
stainless steel spring; straight through globe design. Valve shall be straight through pattern,
with solder-end connections.

D. Check Valves - 7/8 inch and Larger: 450 psig maximum operating pressure, 300 deg. F
maximum operating temperature; cast bronze body, with cast bronze or forged brass bolted
bonnet; floating piston with mechanically retained Teflon seat disc. Valve shall be straight
through or angle pattern, with solder-end connections.
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SECTION 232300 - REFRIGERANT PIPING H2M

E. Solenoid Valves: 250 deg. F temperature rating, 400 psig working pressure; forged brass, with
Teflon valve seat, two-way straight through pattern, and solder end connections. Provide
manual operator to open valve. Furnish complete with NEMA 1 solenoid enclosure with 1/2 inch
conduit adapter, and 24 volt, 60 Hz. normally closed holding coil.

F. Hot Gas Bypass Valve: adjustable type, sized to provide capacity reduction beyond the last
step of compressor unloading; and wrought copper fittings for solder end connections.

2.06 REFRIGERANT PIPING SPECIALTIES

A. General: Complete refrigerant piping specialty assembly shall be UL-listed and designed to
conform to ARI 760.

B. Strainers: 500 psig maximum working pressure; forged brass body with monel 80-mesh
screen, and screwed cleanout plug; Y-pattern, with solder end connections.

C. Moisture/liquid Indicators: 500 psig maximum operation pressure, 200 deg. F maximum
operating temperature; forged brass body, with replaceable polished optical viewing window,
and solder end connections.

D. Filter-driers: 500 psig maximum operation pressure; steel shell, flange ring, and spring, ductile
iron cover plate with steel capscrews, and wrought copper fittings for solder end connections.
Furnish complete with replaceable filter-drier core kit, including gaskets. Standard capacity
desiccant sieves to provide micronic filtration.

E. Flanged Unions: 400 psig maximum working pressure, 330 deg. F maximum operating
temperature; two brass tailpiece adapters for solder end connections to copper tubing; flanges
for 7/8 inch through 1-5/8 inch unions shall be forged steel, and for 2-1/8 inch through 3-1/8 inch
shall be ductile iron; four plated steel bolts, with silicon bronze nuts and fiber gasket. Flanges
and bolts shall have factory-applied rust-resistant coating.

F. Flexible Connectors: 500 psig maximum operating pressure; seamless tin bronze or stainless
steel core, high tensile bronze braid covering, solder connections, and synthetic covering;
dehydrated, pressure tested, minimum 7 inch in length.

2.07 REFRIGERANT

A. Refrigerant No. 410A, in accordance with ASHRAE Standard 34.
PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine rough-in for refrigerant piping systems to verify actual locations of piping connections
prior to installation.

3.02 PIPE APPLICATIONS
A. Use Type L, or Type ACR drawn copper tubing with wrought copper fittings and brazed joints
above ground, within building. Use Type K, annealed temper copper tubing for 2 inch and
smaller without joints, below ground and within slabs. Mechanical fittings (crimp or flair) are not
permitted.

B. Install annealed temper tubing in pipe duct. Vent pipe duct to the outside.
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SECTION 232300 - REFRIGERANT PIPING H2M

C.

If other than Type ACR tubing is used, clean and protect inside of tubing as specified in Article
"CLEANING" below.

3.03 PIPING INSTALLATIONS

A. General: Install refrigerant piping in accordance with ASHRAE Standard 15 - "The Safety Code
for Mechanical Refrigeration."

B. Install piping in as short and direct arrangement as possible to minimize pressure drop.

C. Install piping for minimum number of joints using as few elbows and other fitting as possible.

D. Arrange piping to allow normal inspection and servicing of compressor and other equipment.
Install valves and specialties in accessible locations to allow for servicing and inspection.

E. Provide adequate clearance between pipe and adjacent walls and hanger, or between pipes for
insulation installation. Use sleeves through floors, walls, or ceilings, sized to permit installation
of full thickness insulation.

F. Insulate suction lines. Liquid line are not required to be insulated, except where they are
installed adjacent and clamped to suction lines, where both liquid and suction lines shall be
insulated as a unit.

G. Do not install insulation until system testing has been completed and all leaks have been
eliminated.

H. Install branch tie-in lines to parallel compressors equal length, and pipe identically and
symmetrically.

I.  Install copper tubing in rigid or flexible conduit in locations where copper tubing will be exposed
to mechanical injury.

J.  Slope refrigerant piping as follows:

1. Install horizontal hot gas discharge piping with 1/2" per 10 feet downward slope away from
the compressor.

2. Install horizontal suction lines with 1/2 inch per 10 feet downward slope to the compressor,
with no long traps or dead ends which may cause oil to separate from the suction gas and
return to the compressor in damaging slugs.

3. Liquid lines may be installed level.

K. Install traps and double risers where indicated, and where required to entrain oil in vertical runs.

L. Use fittings for all changes in direction and all branch connections.

M. Install exposed piping at right angles or parallel to building walls. Diagonal runs are not
permitted, unless expressly indicated.

N. Install piping free of sags or bends and with ample space between piping to permit proper
insulation applications.

0. Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings, below grade or
floors, unless indicated to be exposed to view.

P. Install piping tight to slabs, beams, joists, columns, walls, and other permanent elements of the
building. Provide space to permit insulation applications, with 1 inch clearance outside the
insulation. Allow sufficient space above removable ceiling panels to allow for panel removal.
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SECTION 232300 - REFRIGERANT PIPING H2M

Y.

Locate groups of pipe parallel to each other, spaced to permit applying insulation and servicing
of valves.

Exterior Wall Penetrations: Seal pipe penetrations through exterior walls using sleeves and
mechanical sleeve seals. Pipe sleeves smaller than 6 inch shall be steel; pipe sleeves 6 inch
and larger shall be sheet metal.

Fire Barrier Penetrations: Where pipes pass through fire rated walls, partitions, ceilings, and
floors, maintain the fire rated integrity. Refer to Division 7 for special sealers and materials.

Make reductions in pipe sizes using eccentric reducer fittings installed with the level side down.
Install strainers immediately ahead of each expansion valve, solenoid valve, hot gas bypass
valve, compressor suction valve, and as required to protect refrigerant piping system

components.

Install moisture/liquid indicators in liquid lines between filter/driers and thermostatic expansion
valves and in liquid line to receiver.

Install moisture/liquid indicators in lines larger than 2-1/8 inch OD, using a bypass line.

Install unions to allow removal of solenoid valves, pressure regulating valves, expansion valves,
and at connections to compressors and evaporators.

Install flexible connectors at the inlet and discharge connection of compressors.

3.04 HANGERS AND SUPPORTS

A

General: Hanger, supports, and anchors are specified in Division 23 Section "PIPE HANGERS
AND SUPPORTS." Conform to the table below for maximum spacing of supports:

Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet in length.

Support horizontal copper tubing in accordance with MSS SP-69 Tables 3 and 4, excerpts of
which follow below:

NOMINAL PIPE ROD MAXIMUM
SIZE DIAMETER SPACING
(Inches) (Inches) (Feet)

1/2 to 3/4 3/8 5

1 3/8 6

1-1/4 3/8 6

1-1/2 3/8 8

2 3/8 8

D. Support vertical runs at each floor.

3.05 PIPE JOINT CONSTRUCTION

A. Brazed Joints: Comply with the procedures contained in the AWS "Brazing Manual."
B. WARNING: Some filler metals contain compounds which produce highly toxic fumes when
heated. Avoid breathing fumes. Provide adequate ventilation.
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SECTION 232300 - REFRIGERANT PIPING H2M

C. CAUTION: When solenoid valves are being installed, remove the coil to prevent damage.
When sight glasses are being installed, remove the glass. Remove stems, seats, and packing
of valves, and accessible internal parts of refrigerant specialties before brazing. Do no apply
heat near the bulb of the expansion valve.

D. Fill the pipe and fittings during brazing, with an inert gas (i.e., nitrogen or carbon dioxide) to
prevent formation of scale.

E. Heat joints using oxy-acetylene torch. Heat to proper and uniform brazing temperature.
3.06 VALVE INSTALLATIONS

A. General: Install refrigerant valves where indicated, and in accordance with manufacturer's
instructions.

B. Install globe valves on each side of strainers and driers, in liquid and suction lines at
evaporators, and elsewhere as indicated.

C. Install a full sized, 3-valve bypass around each drier.

D. Install solenoid valves ahead of each expansion valve and hot-gas bypass valve. Install
solenoid valves in horizontal lines with coil at the top.

E. Electrical wiring for solenoid valves is specified in Division 26. Coordinate electrical
requirements and connections.

F. Thermostatic expansion valves may be mounted in any position, as close as possible to the
evaporator.

G. Where refrigerant distributors are used, mount the distributor directly on the expansion valve
outlet.

H. Install the valve in such a location so that the diaphragm case is warmer than the bulb.

I.  Secure the bulb to a clean, straight, horizontal section of the suction line using two bulb straps.
Do not mount bulb in a trap or at the bottom of the line.

J.  Where external equalizer lines are required make the connection where it will clearly reflect the
pressure existing in the suction line at the bulb location.

K. Install pressure regulating and relieving valves as required by ASHRAE Standard 15.
3.07 EQUIPMENT CONNECTIONS

A. The Drawings indicate the general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow servicing and maintenance.
3.08 FIELD QUALITY CONTROL

A. Inspect, test, and perform corrective action of refrigerant piping in accordance with ASME Code
B31.5, Chapter VI.

B. Repair leaking joints using new materials, and retest for leaks.
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SECTION 232300 - REFRIGERANT PIPING H2M

3.09 CLEANING

A. Before installation of copper tubing other than Type ACR tubing, clean the tubing and fitting
using following cleaning procedure:

1.

2.

3.

4.

Remove coarse particles of dirt and dust by drawing a clean, lintless cloth through the
tubing by means of a wire or an electrician's tape.

Draw a clean, lintless cloth saturated with trichloroethylene through the tube or pipe.
Continue this procedure until cloth is not discolored by dirt.

Draw a clean, lintless cloth, saturated with compressor oil, squeezed dry, through the tube
or pipe to remove remaining lint. Inspect tube or pipe visually for remaining dirt and lint.
Finally, draw a clean, dry, lintless cloth through the tube or pipe.

3.10 ADJUSTING AND CLEANING

A. Verify actual evaporator applications and operating conditions, and adjust thermostatic
expansion valve to obtain proper evaporator superheat requirements.

B. Clean and inspect refrigerant piping systems in accordance with requirements of Division-23
General Mechanical Requirements

C. Adjust controls and safeties. Replace damaged or malfunctioning controls and equipment with
new materials and products.

3.11 COMMISSIONING

A. Charge system using the following procedure:

1.
2.

3.
4.

Install core in filter dryer after leak test but before evacuation.

Evacuate refrigerant system with vacuum pump; until temperature of 35 deg F is indicated
on vacuum dehydration indicator.

During evacuation, apply heat to pockets, elbows, and low spots in piping.

Maintain vacuum on system for minimum of 5 hours after closing valve between vacuum
pump and system.

Break vacuum with refrigerant gas, allow pressure to build up to 2 psi.

Complete charging of system, using new filter dryer core in charging line. Provide full
operating charge.

Train Owner's maintenance personnel on procedures and schedules related to start-up
and shut-down, troubleshooting, servicing, and preventative maintenance of refrigerant
piping valves and refrigerant piping specialties.

B. Review data in Operating and Maintenance Manuals. Refer to Division 01 section "Project
Closeout."

C. Schedule training with Owner with at least 7 days advance notice.

END OF SECTION 232300
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SECTION 233113 - SHEET METAL WORK H2M

PART 1 - GENERAL
1.01 DESCRIPTION OF WORK
A. This Section describes the galvanized steel, flexible, and aluminum ductwork for HVAC duct
systems in accordance with SMACNA Duct Construction Standards, except as otherwise

specified.

B. The construction material for each ductwork system shall be as listed in the “Ductwork Material
Schedule” at the end of this Section.

C. This Section also describes the fittings, access doors, hangers and supports, manual volume
dampers and sealants for each ductwork system as required.

1.02 RELATED WORK
A. Section 230594 - Balancing of Air and Hydronic Systems.
1.03 REFERENCES
A. ASHRAE - Handbook Fundamentals; Latest Edition.
B. SMACNA - HVAC Duct Construction Standards Metal And Flexible (latest issue)

C. ASTM A 653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip Process

D. ASTM B 209 - Specifications for Aluminum and Aluminum-Alloy Sheet and Plate.

E. NFPA 90A - Installation of Air Conditioning and Ventilating Systems.

F. UL 555 S - Fire Dampers & Smoke Dampers.

G. NFPA 96 - Standard for Commercial Cooking Operations

H. New York State Mechanical Code.
1.04 REGULATORY REQUIREMENTS

A. Construct ductwork to NFPA 90A and New York State Mechanical Code standards.
1.05 SUBMITTALS

A. Ductwork shop drawings for approval:

1. Coordinate layout duct drawings that differ from ductwork shown on the Drawings.

2.  The review of deviations will be for pressure drop only. The review will not address
clearances or accessibility to maintain or balance the air systems. No dimensional or
coordination check of the shop drawings will be made. The Contractor has the sole
responsibility to review the Drawings, coordinate ductwork fabrication, and provide
clearances and access for installation, maintenance and balancing of this work, and work
of other trades. Unless specifically dimensioned, Drawings indicate approximate locations
only. The Contractor has the sole responsibility to locate and route the ductwork.

3. Deviations such as changing direction or transforming or dividing ductwork must maintain
ductwork cross-sectional area and not exceed transformation taper of 15 degrees.

4. Plans and section showing all equipment and accessories.
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5.  Minimum 3/8 in. scale, double line, showing sizes, transverse joints, transitions, elevations,
clearances and accessories; sections where required.

Shop details and catalog cuts of:

Ductwork construction, including gauge and bracing schedule.
Supports.

Dampers.

Turning vanes.

Fire dampers.

Access doors.

Flexible connections.

Other accessories.

NN =

1.06 QUALITY ASSURANCE

A

E.

Construct all ductwork in accordance with referenced SMACNA Standards, except as otherwise
stated. Ductwork pressure classifications shall be in accordance with referenced SMACNA
Standards, except as otherwise specified.

For all uninsulated ductwork casings and plenums located outdoors, the reinforcement
members shall be galvanized steel or stainless steel.

Construction pressure classification of ductwork are shown on the Drawings. [f not shown, the
pressure classification shall be greater than or equal to the maximum operating static pressure
(minimum 2" w.c. pressure classification).

All ductwork shall be free from pulsation, chatter, vibration and objectionable noise. If any of
these defects appear after a system is in operation, correct by removing and replacing, or
reinforcing the ductwork, at no additional cost to the Owner.

For all galvanized steel ductwork, zinc coating shall be minimum G90 per ASTM A 653.

PART 2 - PRODUCTS

2.01 GALVANIZED STEEL RECTANGULAR DUCTS AND FITTINGS

A. Construct ducts of galvanized sheet steel meeting ASTM A 653 with G90 coating designation,
and in accordance with the latest SMACNA HVAC Duct Construction Standards Metal And
Flexible and pressure classifications as stated on the Drawings (minimum 2" w.c. pressure
classification).

B. No ducts shall be less than No. 22 U.S. Gauge.

C. Piping, conduit and structure shall not penetrate ductwork. Where this condition cannot be
avoided and with the written permission of the Architect/Engineer, follow SMACNA HVAC Duct
Construction Standards Metal and Flexible, except that sides of transition sections shall slope a
maximum of 15 degrees.

D. Provide 90-degree full-radius elbows with a centerline radius 1.5 times the duct width in the
plane of the bend.

E. For elbows with centerline radius less than 1.5 times the width of the duct in the plane of the
bend, provide turning vanes.

F. Provide square throat elbows with manufactured turning vanes.
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All dissimilar metals shall be connected with flanged joints made up with fiber or neoprene
gaskets to prevent contact between dissimilar metals. Flanges shall be fastened with bolts
protected by ferrules and washers made of the same materials as the gaskets.

For split fittings, the split shall be proportional to the air flow. Construct per SMACNA HVAC
Duct Construction Standards- Metal and Flexible.

Transitions and Offsets shall follow SMACNA HVAC Duct Construction Standards Metal and
Flexible, except that sides of transitions shall slope a maximum of 15 degrees.

All branch take-offs perpendicular to the main shall be a 45 degree entry.

Longitudinal seams shall be of the Pittsburgh Lock type outlined in the SMACNA HVAC Duct
Construction Standards Metal and Flexible.

Duct transverse joints shall be selected and used consistent with the static pressure class,

applicable sealing requirements, materials involved, duct support intervals and other provisions

for proper assembly of ductwork outlined in the SMACNA HVAC Duct Construction Standards -

Metal and Flexible. Transverse joints T-25a, T-25b (Ductmate) shall only be used. Metal clips

will only be allowed (NO PVC). Ductmate shall not be used for the following (use transverse

joints T-15 through T-24 in these cases):

1. The Ductmate '45' system shall not be used for applications with duct gauges heavier than
10 or lighter than 22.

2. The Ductmate '35' system shall not be used for applications with duct gauges heavier than
16 GA. or lighter than 26 GA.

3. The Ductmate '25' system shall not be used for application with duct gauges heavier than
20 GA. or lighter than 26 GA.

2.02 TURNING VANES

A

Manufactured with same material as ductwork that it is installed in and to the same pressure
classification as ductwork that they are installed in.

Provide turning vanes in all square duct elbows and as noted on the Drawings.

Vanes shall be single thickness Small Vane as detailed in SMACNA HVAC Duct Construction
Standards Metal and Flexible.

Where a rectangular duct changes in size at a square-throat elbow fitting, use single thickness
turning vanes with trailing edge extensions aligned with the sides of the duct.

2.03 ACCESS DOORS

A

For access doors for use in ductwork receiving Fire Rated Blanket Insulation see Ductwork
Insulation Section for requirements. Fabricate all other access doors in accordance with
SMACNA Duct Construction Standards Metal And Flexible and as indicated.

For HVAC duct systems, construct doors of the same material as the ductwork. Minimum size
of access doors shall be 8 inches by 8 inches, unless shown otherwise.

Provide walkthrough doors where shown. These doors shall have a minimum clear width of 18
inches. Provide doors with 8 inch square double pane wire glass windows. Locate windows not
to exceed 5 feet-6 inches to centerline above finished floor of installed casing. Walk-through
doors shall be operable from both sides of the door.
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Access doors shall be insulated same as duct.
Provide with continuous neoprene gaskets around perimeter of access doors for airtight seal.
Provide all access doors with cam lock latches.

Provide access doors with watertight gaskets in shower room exhaust ductwork. Doors shall be
of extra-heavy stainless construction.

All access doors serving a fire damper shall be painted red and shall have a label with white
letters not less than %z inch high reading “FIRE DAMPER”. No external ductwork insulation shall
conceal a fire damper access door unless there is a label attached to the insulation indicating
the exact location of the access door.

Provide access doors in following locations:

Heaters and coils in ducts: entering and leaving side.
Automatic dampers: linkage side.

Fire damper, on both sides of ducts.

Smoke detection heads.

On both sides of ducts where necessary to provide maintenance accessibility to equipment
on either side.

VAV boxes

Heating and Cooling coils.

Fan Plenums.

In-Line Fans (suction and discharge sides)

0. Other items requiring access for service/maintenance

aorON -~

SO0 NO®

Where duct access doors are concealed the Contractor shall furnish and pay for installation of
access doors to be mounted in the fire rated walls and ductwork enclosures. The access doors
must be fire resistive and minimum 6” larger on each side then the duct access door for the
above mentioned applications.

2.04 MANUAL VOLUME DAMPER

A. Fabricate in accordance with SMACNA Duct Construction Standards Metal And Flexible, and as
indicated.

B. Fabricate single blade dampers for duct sizes up to 6 inches in height.

C. Fabricate multi-blade damper of opposed blade pattern with maximum blade sizes of 4 inches
for ducts above 6 inches in height. Assemble center and edge crimped blades in prime coated
or galvanized channel frame with suitable hardware.

D. Exceptin round ductwork 12 inches and smaller, provide end bearings. On multiple blade
dampers, provide oil-impregnated nylon or sintered bronze bearings.

E. Provide locking, indicating quadrant regulators on single and multi-blade dampers. Where rod
lengths exceed 30 inches, provide regulator at both ends.

F. Oninsulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or
adapters.

G. Volume damper shall be provided at each duct branch and also where shown on the Drawings.
Volume dampers must be installed at each branch even if they are not shown on the Drawing.
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H.

Approved Manufacturers:

1. Ruskin Mfr. Co.

2. Arrow Damper & Louver.
3. Imperial Damper Co.

2.05 BACKDRAFT DAMPERS

A

D.

E.

Dampers shall be low-leakage, parallel-blade type. Damper sizes shall be suitable for duct
sizes noted on the Drawings. The dampers shall be suitable for a minimum 4000 fpm velocity.

Damper frames shall be minimum No. 12 gauge galvanized steel blades shall be minimum No.
16 gauge galvanized steel or Type 6063-T5 aluminum with press-fit ball bearings.

Dampers shall be complete with adjustable counterweights and linkage for duty at .20 inches
w.g. and 3500 fpm.

Provide neoprene or silicone rubber blade seals.

Approved manufacturers - Ruskin Manufacturing Company.

2.06 DUCT TEST HOLES

A

B.

Cut or drill temporary test holes in ducts as required. Cap with neat patches, neoprene plugs,
threaded plugs, or threaded or twist-on metal caps.

Permanent test holes shall be factory fabricated, air tight flanged fittings with screw cap.
Provide extended neck fittings to clear insulation.

2.07 DUCT HANGERS AND SUPPORTS

A. Provide trapeze, strap or angle iron hangers meeting SMACNA HVAC Duct Construction
Standards Metal and Flexible.

B. Materials of hangers, supports and fasteners shall conform to the manufacturer’s load ratings.

C. Hangers, supports, upper attachments and inserts shall be hot-dip galvanized steel or stainless
steel.

D. Fasteners for HYAC duct systems shall be hot-dip galvanized steel, cadmium-plated steel or
stainless steel.

E. Secure ductwork hangers attached to concrete structures and slabs with embedded inserts,
anchor bolts or concrete fasteners. A safety factor of 5 should be used in selection of all inserts
and expansion bolts (if applicable safety factor shall be determined by analysis of seismic loads
and the greater safety factor shall be used).

F. Provide hangers and supports not more than 12 inches from each face of a horizontal elbow.

G. Plenums shall be supported to permit personnel to enter the plenum. If no structural steel
design is shown on the Drawings, it is the responsibility of the Contractor to provide the services
of a licensed structural engineer in the in which the project is to be constructed to submit a
structural design for review.
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2.08 SEALANTS

A

B.

Where ducts are not continuously welded or soldered, provide sealants and gaskets as required
to meet the specified duct leakage allowance.

Provide Gaskets, Sealers, Mastics and Tapes as manufactured by Ductmate.

2.09 FIRE DAMPERS

A

Fabricate and install in accordance with NFPA 90A and UL Safety Standard 555, and AMCA
Standard 500.

Fire Resistance: For penetrations through construction rated less than 3 hours, 1 ¥z hours. For
penetrations through construction rated for 3 hours or more, 3 hours.

Pressure Differential Rating: 4 in. w. g.
Velocity Rating: 2000 fpm

Fabricate curtain type dampers of galvanized steel with interlocking blades. Provide stainless
steel closure springs and latches for horizontal installations. Configure with blades in air
stream. Fabricate fire dampers for vertical and horizontal position.

Fabricate multiple blade fire dampers with 16 gage galvanized steel frame and blades,
oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, 1/8 x 1/2 inch
plated steel concealed linkage, stainless steel closure spring, blade stops, and lock.

Fusible links, UL 33, shall separate at 165 degrees F.

Acceptable Manufacturers:

1.  Greenheck Model DFD 150, 200 and 350
2. Ruskin Mfr. Co.

3. Arrow Damper & Louver.

4.  Imperial Damper Co.

2.10 KITCHEN EXHAUST DUCTWORK (PRE-FABRICATED)

A

Furnish single-wall, factory built, grease duct for use with Type | kitchen hoods, which conforms
to the requirements of NFPA-96. Products shall be ETL listed to UL-1978 and CAN/ULC-S662
for venting air and grease vapors from commercial cooking operations as described in
NFPA-96.

The duct wall shall be constructed of .036 and .047 thick stainless steel and be available in
diameters 8" through 24".

All supports, fan adapters, hood connections, fittings and expansion joints required to install
grease duct shall be included.

Roof penetrations shall comply with listed clearance to combustibles. The grease duct will
terminate at the fan adapter plate, will be fully welded to the fan adapter plate and the fan
adapter plate will be fastened to the curb using a suitably sized fastener provided by others. See
manufacturers installation instructions for more details.

Grease duct joints shall be held together by means of formed vee clamps and sealed with 3M
Fire Barrier 2000+. Screws used to secure the vee clamps shall be of the hex-head type with
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flanged stops and tapered "lead in" threads for easy starting. Nuts shall be retained by means of
a free-floating cage to allow easy alignment.

Single-Wall Grease Duct shall be installed in accordance with the manufacturer's "Installation,
Operation and Maintenance Manual", ETL listing and state and local codes.

Grease duct installed outside of the building shall be protected against accidental damage or
vandalism.

Support vertically installed grease duct from the building structure using rigid structural
supports. Anchor supports to the structure by welding or bolting steel expansion anchors or
concrete inserts. Support horizontally installed grease duct from the building structure using
above method. 1/2" Threaded rod and saddles may also be used for the support of horizontal
grease duct.

Fans shall be supported independently from the grease duct sections. Protect grease duct from
twisting or movement caused by fan torque or vibration.

Duct shall slope not less than one-fourth unit vertical in 12 units horizontal toward a grease
reservoir. If a grease reservoir is not provided, slope shall be towards the hood.

2.11 KITCHEN EXHAUST DUCTWORK (BLACK IRON)

A. All longitudinal seams shall be continuously welded. Transverse joints made in the shop shall
also be made with a continuous weld. Kitchen range exhaust ducts shall be constructed of and
supported as follows:

1. Ducts with a cross-sectional area up to and including 155 square inches shall be No. 16
gauge black iron.

2. Ducts with a cross-sectional area over 155 square inches but less than 200 square inches
shall be No. 14 gauge black iron.

3. Ducts with a cross-sectional area equal to or greater than 200 square inches shall be No.
12 gauge black iron.

B. Ducts shall be installed without forming dips or traps.

C. Overlapping duct connections of either the telescoping or the bell type shall be used for welded
field joints, not butt-weld connections. The inside duct section shall always be uphill of the
outside duct section. The difference between inside dimensions of overlapping sections shall
not exceed Y4 in. The overlap shall not exceed 2 in.

D. For cleanout access doors requirements see the Ductwork Insulation Section.

E. All elbows shall be radius type with centerl