Ossining Chiller Replacement

SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

A.

SUMMARY

Section Includes:

1. Sleeves.

2. Sleeve-seal systems.
3. Grout.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

SLEEVES

Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded
steel collar; zinc coated.

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc
coated, with plain ends.

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

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

1. CALPICO, Inc.
2. GPT; an EnPro Industries company.

Description: Modular sealing-element unit, designed for field assembly, for filling annular
space between piping and sleeve.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.
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A.

B.

C.

D.
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2. Pressure Plates: Carbon steel.
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length
required to secure pressure plates to sealing elements.

GROUT

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

Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

E.

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

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

1. Sleeves are not required for core-drilled holes.

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

1. Cut sleeves to length for mounting flush with both surfaces.

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

2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.

Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.

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

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

appropriate for size, depth, and location of joint.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials.

SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 230517 -2



Ossining Chiller Replacement

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

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

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

33 SLEEVE AND SLEEVE-SEAL SCHEDULE

A.  Use sleeves and sleeve seals for the following piping-penetration applications:

1. Exterior Concrete Walls above Grade:
a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves.

2. Interior Partitions:

a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves.

END OF SECTION 230517
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SECTION 230518 - ESCUTCHEONS FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.2

A.

SUMMARY
Section Includes:

1. Escutcheons.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1

A.

ESCUTCHEONS

One-Piece, Cast-Brass Type: With chrome plated finish and setscrew fastener.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

INSTALLATION
Install escutcheons for piping penetrations of walls

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

1. Escutcheons for New Piping:
a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
b. Insulated Piping: One-piece, stamped-steel type.

FIELD QUALITY CONTROL

Replace broken and damaged escutcheons using new materials.

END OF SECTION 230518
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SECTION 230523.15 - GATE VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Iron gate valves.
1.2 ACTION SUBMITTALS

A.  Product Data: For each type of valve.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR VALVES

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

B.  ASME Compliance:

ASME B1.20.1 for threads for threaded-end valves.

ASME B16.1 for flanges on iron valves.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.18 for solder joint.

ASME B31.1 for power piping valves.

ASME B31.9 for building services piping valves.

AN o e

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

D.  Valve Sizes: Same as upstream piping unless otherwise indicated.
E. RS Valves in Insulated Piping: With 2-inch stem extensions.

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

2.2 IRON GATE VALVES
A. Iron Gate Valves, NRS, Class 125:

L. Milwaukee
2. Description:
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Standard: MSS SP-70, Type I.

NPS 2-1/2 to NPS 12 , CWP Rating: 200 psig

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Disc: Solid wedge.

Packing and Gasket: Asbestos free.

e o o

PART 3 - EXECUTION

3.1

A.

3.2

33

34

A.

VALVE INSTALLATION

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 valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full stem movement.

ADJUSTING

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.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:

L. Shutoff Service: Gate valves.

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

Select valves, except wafer types, with the following end connections:
1. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends, except where threaded valve-end
option is indicated in valve schedules below.

CHILLED-WATER VALVE SCHEDULE

Pipe NPS 2-1/2 and Larger: Iron gate valves, NRS, Class 125

END OF SECTION 230523.15
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

L. Metal pipe hangers and supports.

2. Thermal-hanger shield inserts.

3. Fastener systems.

PERFORMANCE REQUIREMENTS

Structural Performance: Hangers and supports for HVAC piping shall withstand the effects of

gravity loads and stresses within limits and under conditions indicated according to

ASCE/SEI 7.

L. Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Show fabrication and installation details

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

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

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.
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PART 2 - PRODUCTS

2.1

2.2

23

24

A.

METAL PIPE HANGERS AND SUPPORTS

Carbon-Steel Pipe Hangers and Supports:

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

2. Galvanized Metallic Coatings: Pre-galvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

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

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

THERMAL-HANGER SHIELD INSERTS

Insulation-Insert Material for Hot Piping: ASTM C 552, Type II cellular glass with 100-psig
minimum compressive strength.

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

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

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

FASTENER SYSTEMS

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

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

MISCELLANEOUS MATERIALS

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

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

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

3.1

A.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

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

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

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

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

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger
and at changes in direction of piping.

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

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

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

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

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

piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
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3.2

3.3

34
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a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
3. Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.

4. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

METAL FABRICATIONS

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

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

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

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, Finish welds at exposed connections so no roughness shows after finishing and so

contours of welded surfaces match adjacent contours.

ADJUSTING

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

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

HANGER AND SUPPORT SCHEDULE
Refer to drawings for pipe hanger schedule

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system sections.

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

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

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

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

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

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

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

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

J. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

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

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

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

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

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

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

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

a. Light (MSS Type 31): 750 1b.
b. Medium (MSS Type 32): 1500 Ib.
c. Heavy (MSS Type 33): 3000 Ib.

8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

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

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

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

L. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
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1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

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

3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

M. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building

attachments where required in concrete construction.

END OF SECTION 230529
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SECTION 230548.13 - VIBRATION CONTROLS FOR HVAC

PART 1 - GENERAL

1.1

1.2

A.

A.

SUMMARY

Section Includes:

L.

Elastomeric isolation pads.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A.

ELASTOMERIC ISOLATION PADS

Elastomeric Isolation Pads:

1.

NowvhkWw

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

a. Ace Mountings Co., Inc.
b. Kinetics Noise Control, Inc.
c. Mason Industries, Inc.

Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform
loading over pad area.

Size: Factory or field cut to match requirements of supported equipment.

Pad Material: Oil and water resistant with elastomeric properties.

Surface Pattern: Ribbed pattern.

Infused nonwoven cotton or synthetic fibers.

Load-bearing metal plates adhered to pads.

PART 3 - EXECUTION

3.1

A.

VIBRATION CONTROL DEVICE INSTALLATION

Coordinate the location of embedded connection hardware with supported equipment
attachment and mounting points
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B. Installation of vibration isolators must not cause any change of position of equipment, or piping
resulting in stresses or misalignment.

END OF SECTION 230548.13
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.
2.

Equipment labels
Pipe labels

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A.  Metal Labels for Equipment:

L.

W

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

a. Carlton Industries, LP.
b. emedco.
c. Kolbi Pipe Marker Co.

Material and Thickness: Brass, 0.032-inch stainless steel, 0.025-inch aluminum, 0.032-
inch or anodized aluminum, 0.032-inch minimum thickness, and having predrilled or
stamped holes for attachment hardware.

Letter Color: Black.

Background Color: White.

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

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

Fasteners: Stainless-steel rivets.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
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B.

C.

2.2

A.

D.

E.

Ossining Chiller Replacement

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

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

PIPE LABELS

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

1. Carlton Industries, LP.
2. Emedco.
3. Kolbi Pipe Marker Co.

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction according to ASME A13.1.

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

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

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

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate
both directions or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: Size letters according to ASME A13.1 for piping.

PART 3 - EXECUTION

3.1

A.

3.2

A.

PREPARATION
Clean piping and equipment surfaces of substances that could impair bond of identification

devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

EQUIPMENT LABEL INSTALLATION

Install or permanently fasten labels on each major item of mechanical equipment.
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B.  Locate equipment labels where accessible and visible.

33 PIPE LABEL INSTALLATION

A.  Piping Color-Coding: Painting of piping is specified in by Architect.

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

1.
2.

3.

4.

S.
6.

7.

Near each valve and control device.

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

Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible
enclosures.

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

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

Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.

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

C.  Pipe Label Color Schedule:

L.
2.

Chilled Water Return: White letters on a dark blue background
Chiller Water Supply: White letters on a dark blue background

END OF SECTION 230553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1

A.

1.2

c o = »

=2

1.3

1.4

SUMMARY
Section Includes:

I. Balancing Hydronic Piping Systems:

a. Constant-flow hydronic systems.
b. Variable-flow hydronic systems.
DEFINITIONS

NEBB: National Environmental Balancing Bureau.

TAB: Testing, adjusting, and balancing.

TABB: Testing, Adjusting, and Balancing Bureau.

TAB Specialist: An independent entity meeting qualifications to perform TAB work.

TDH: Total dynamic head.

INFORMATIONAL SUBMITTALS

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

Certified TAB reports.

QUALITY ASSURANCE
TAB Specialists Qualifications: Certified by NEBB

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

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

ASHRAE/IESNA  Compliance: Applicable requirements in ASHRAE/IESNA 90.1,
Section 6.7.2.3 - "System Balancing."
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PART 2 - EXECUTION

2.1 EXAMINATION

A.  Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems designs that may preclude proper TAB of systems and equipment.

B.  Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings. Verify that locations of these
balancing devices are applicable for intended purpose and are accessible.

C.  Examine the approved submittals for HVAC systems and equipment.

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

E. Examine equipment performance data including pump curves.

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

that can create undesired or unpredicted conditions that cause reduced capacities in all or
part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance.

F. Examine system and equipment installations and verify that field quality-control testing,

cleaning, and adjusting specified in individual Sections have been performed.
G.  Examine test reports specified in individual system and equipment Sections.

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

L Examine strainers. Verify that startup screens have been replaced by permanent screens with
indicated perforations.

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

K.  Examine heat-transfer coils for correct piping connections and for clean and straight fins.

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

M.  Examine operating safety interlocks and controls on HVAC equipment.

N.  Report deficiencies discovered before and during performance of TAB procedures. Observe and

record system reactions to changes in conditions. Record default set points if different from
indicated values.
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2.2 PREPARATION

A.  Prepare a TAB plan that includes strategies and step-by-step procedures for balancing the
systems.

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

L. Hydronics:

Verify leakage and pressure tests on water distribution systems have been
satisfactorily completed.

Piping is complete with terminals installed.

Water treatment is complete.

Systems are flushed, filled, and air purged.

Strainers are pulled and cleaned.

Control valves are functioning per the sequence of operation.

Shutoff and balance valves have been verified to be 100 percent open.

Pumps are started and proper rotation is verified.

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

Variable-frequency controllers' startup is complete and safeties are verified.
Suitable access to balancing devices and equipment is provided.
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23 GENERAL PROCEDURES FOR TESTING AND BALANCING

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

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

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. After testing and balancing, install test ports and duct access doors that comply with
requirements in Section 233300 "Air Duct Accessories."

3. Install and join new insulation that matches removed materials. Restore insulation,

coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation,"
Section 230716 "HVAC Equipment Insulation,” and Section 230719 "HVAC Piping
Insulation."”

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

D.  Take and report testing and balancing measurements in [inch-pound (IP)] [and] [metric (SI)]
units.
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24 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A.  Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and
manufacturer-recommended testing procedures. Crosscheck the summation of required coil and
heat exchanger flow rates with pump design flow rate.

B.  Prepare schematic diagrams of systems' "as-built" piping layouts.

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

A S

Check liquid level in expansion tank.

Check highest vent for adequate pressure.

Check flow-control valves for proper position.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check that air has been purged from the system.

2.5 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS

A.  Adjust pumps to deliver total design gpm.

1. Measure total water flow.
a. Position valves for full flow through coils.
b. Measure flow by main flow meter, if installed.

C.

If main flow meter is not installed, determine flow by pump TDH or exchanger
pressure drop.

2. Measure pump TDH as follows:

a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe
prior to any valves.
b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to
any valves or strainers.
c. Convert pressure to head and correct for differences in gage heights.
d. Verify pump impeller size by measuring the TDH with the discharge valve closed.
Note the point on manufacturer's pump curve at zero flow, and verify that the
pump has the intended impeller size.
e. With valves open, read pump TDH. Adjust pump discharge valve until design
water flow is achieved.
3. Monitor motor performance during procedures and do not operate motor in an overloaded
condition.
B.  Adjust flow-measuring devices installed in mains and branches to design water flows.
I. Measure flow in main and branch pipes.
2. Adjust main and branch balance valves for design flow.
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3. Re-measure each main and branch after all have been adjusted.

Adjust flow-measuring devices installed at terminals for each space to design water flows.

1. Measure flow at terminals.

2. Adjust each terminal to design flow.

3. Re-measure each terminal after it is adjusted.

4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design
flow.

5. Perform temperature tests after flows have been balanced.

For systems with pressure-independent valves at terminals:

1. Measure differential pressure and verify that it is within manufacturer's specified range.
2. Perform temperature tests after flows have been verified.

For systems without pressure-independent valves or flow-measuring devices at terminals:

1. Measure and balance coils by either coil pressure drop or temperature method.
2. If balanced by coil pressure drop, perform temperature tests after flows have been
verified.

Verify final system conditions as follows:

1. Re-measure and confirm that total water flow is within design.

2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
3. Mark final settings.

Verify that memory stops have been set.

PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

Balance systems with automatic two- and three-way control valves by setting systems at
maximum flow through heat-exchange terminals, and proceed as specified above for hydronic
systems.

Adjust the variable-flow hydronic system as follows:

L. Verify that the differential-pressure sensor is located as indicated.
2. Determine whether there is diversity in the system.

For systems with no diversity:
L. Adjust pumps to deliver total design gpm.
a. Measure total water flow.

1) Position valves for full flow through coils.
2) Measure flow by main flow meter, if installed.
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3) If main flow meter is not installed, determine flow by pump TDH or
exchanger pressure drop.

b. Measure pump TDH as follows:

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

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

3)  Convert pressure to head and correct for differences in gage heights.

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

5)  With valves open, read pump TDH. Adjust pump discharge valve until
design water flow is achieved.

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

2. Adjust flow-measuring devices installed in mains and branches to design water flows.
a. Measure flow in main and branch pipes.
b. Adjust main and branch balance valves for design flow.
c. Re-measure each main and branch after all have been adjusted.
3. Adjust flow-measuring devices installed at terminals for each space to design water
flows.
a. Measure flow at terminals.
b. Adjust each terminal to design flow.
c. Re-measure each terminal after it is adjusted.
d. Position control valves to bypass the coil and adjust the bypass valve to maintain
design flow.
e. Perform temperature tests after flows have been balanced.
4. For systems with pressure-independent valves at terminals:
a. Measure differential pressure and verify that it is within manufacturer's specified
range.
b. Perform temperature tests after flows have been verified.
5. For systems without pressure-independent valves or flow-measuring devices at terminals:
a. Measure and balance coils by either coil pressure drop or temperature method.
b. If balanced by coil pressure drop, perform temperature tests after flows have been
verified.
6. Prior to verifying final system conditions, determine the system differential-pressure set

point.
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7. If the pump discharge valve was used to set total system flow with variable-frequency
controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-
frequency controller to control system differential-pressure set point. Record pump data
under both conditions.

8. Mark final settings and verify that all memory stops have been set.
9. Verify final system conditions as follows:
a. Re-measure and confirm that total water flow is within design.
b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.

c. Mark final settings.
10.  Verify that memory stops have been set.
D.  For systems with diversity:

1. Determine diversity factor.

2. Simulate system diversity by closing required number of control valves, as approved by
the design engineer.

3. Adjust pumps to deliver total design gpm.

a. Measure total water flow.

1) Position valves for full flow through coils.

2) Measure flow by main flow meter, if installed.

3) If main flow meter is not installed, determine flow by pump TDH or
exchanger pressure drop.

b. Measure pump TDH as follows:

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

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

3)  Convert pressure to head and correct for differences in gage heights.

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

5) With valves open, read pump TDH. Adjust pump discharge valve until
design water flow is achieved.

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

4. Adjust flow-measuring devices installed in mains and branches to design water flows.
a. Measure flow in main and branch pipes.
b. Adjust main and branch balance valves for design flow.
c. Re-measure each main and branch after all have been adjusted.
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5. Adjust flow-measuring devices installed at terminals for each space to design water
flows.
a. Measure flow at terminals.
b. Adjust each terminal to design flow.
c. Re-measure each terminal after it is adjusted.
d. Position control valves to bypass the coil, and adjust the bypass valve to maintain
design flow.
e. Perform temperature tests after flows have been balanced.
6. For systems with pressure-independent valves at terminals:
a. Measure differential pressure, and verify that it is within manufacturer's specified
range.
b. Perform temperature tests after flows have been verified.
7. For systems without pressure-independent valves or flow-measuring devices at terminals:
a. Measure and balance coils by either coil pressure drop or temperature method.
b. If balanced by coil pressure drop, perform temperature tests after flows have been
verified.
8. Open control valves that were shut. Close a sufficient number of control valves that were
previously open to maintain diversity, and balance terminals that were just opened.
9. Prior to verifying final system conditions, determine system differential-pressure set
point.

10.  If the pump discharge valve was used to set total system flow with variable-frequency
controller at 60 Hz, at completion open discharge valve 100 percent and allow variable-
frequency controller to control system differential-pressure set point. Record pump data
under both conditions.

11.  Mark final settings and verify that memory stops have been set.

12.  Verify final system conditions as follows:

a. Re-measure and confirm that total water flow is within design.
b. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.

c. Mark final settings.

13.  Verify that memory stops have been set.

2.7 TOLERANCES

A.  Set HVAC system's airflow rates and water flow rates within the following tolerances:
1. Cooling-Water Flow Rate: Plus or minus 10 percent

B.  Maintaining pressure relationships as designed shall have priority over the tolerances specified
above.
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2.8 FINAL REPORT

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

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

2. Include a list of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.

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

Pump curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

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

el S

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

Title page.

Name and address of the TAB specialist.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.

0. Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

11.  Summary of contents including the following:

=0 XN R WD =

a Indicated versus final performance.

b. Notable characteristics of systems.

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

12.  Nomenclature sheets for each item of equipment.
13.  Notes to explain why certain final data in the body of reports vary from indicated values.
14.  Test conditions for pump performance forms including the following:

a. Cooling coil, wet- and dry-bulb conditions.
b. Face and bypass damper settings at coils.
c. Other system operating conditions that affect performance.

D.  System Diagrams: Include schematic layouts of hydronic distribution systems. Present each
system with single-line diagram and include the following:

1. Water and steam flow rates.
2. Pipe and valve sizes and locations.
3. Balancing stations.
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4, Position of balancing devices.
Instrument Calibration Reports:
1. Report Data:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

opoos

VERIFICATION OF TAB REPORT

The TAB specialist's test and balance engineer shall conduct the inspection in the presence of he
construction manager

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

If rechecks yield measurements that differ from the measurements documented in the final
report by more than the tolerances allowed, the measurements shall be noted as "FAILED."

If the number of "FAILED" measurements is greater than 10 percent of the total measurements
checked during the final inspection, the testing and balancing shall be considered incomplete
and shall be rejected.

If TAB work fails, proceed as follows:

1. TAB specialists shall recheck all measurements and make adjustments. Revise the final
report and balancing device settings to include all changes; resubmit the final report and
request a second final inspection.

2. If the second final inspection also fails, Owner may contract the services of another TAB
specialist to complete TAB work according to the Contract Documents and deduct the
cost of the services from the original TAB specialist's final payment.

3. If the second verification also fails, Owner may contact AABC Headquarters regarding
the AABC National Performance Guaranty.

Prepare test and inspection reports.

ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions
are being maintained throughout and to correct unusual conditions.
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B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 230593
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SECTION 230719 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY
Section includes insulating the following HVAC piping systems:

L. Chilled-water piping, indoors and outdoors

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

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Detail insulation application at pipe expansion joints for each type of insulation.

3. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.

4, Detail removable insulation at piping specialties.

5. Detail application of field-applied jackets.

6. Detail application at linkages of control devices.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing and inspecting agency acceptable to
authorities having jurisdiction. Factory label insulation and jacket materials and adhesive,
mastic, tapes, and cement material containers, with appropriate markings of applicable testing
agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

24

INSULATION MATERIALS
Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Mineral-Fiber, Preformed Pipe Insulation:

1. Owens Corning, Johns Manville, Knauf Insulation

2. Type I, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ. Factory-applied
jacket requirements are specified in "Factory-Applied Jackets" Article.

3. Type 11, 1200 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type 11, Grade A, with factory-applied ASJ. Factory-applied
jacket requirements are specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

ADHESIVES

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

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type II.

Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and
products. See Section 016000 "Product Requirements."

1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180 deg F
3. Solids Content: 60 percent by volume and 66 percent by weight.
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4. Color: White.

SEALANTS

Joint Sealants:

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus 300 deg F

Color: White or gray.

el

FSK and Metal Jacket Flashing Sealants: See Editing Instruction No. 1 in the Evaluations for
cautions about naming manufacturers and products. See Section 016000 "Product
Requirements."

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F

Color: Aluminum.

el S

ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: See Editing
Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products. See
Section 016000 "Product Requirements."

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F

Color: White.

b

FACTORY-APPLIED JACKETS

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

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type L.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type 1.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type IL

4. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing;
complying with ASTM C 1136, Type IL

5. PVDC Jacket for Outdoor Applications: 6-mil- thick, white PVDC biaxially oriented
barrier film with a permeance at 0.01 perm when tested according to ASTM E 96/E 96M
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and with a flame-spread index of 5 and a smoke-developed index of 25 when tested
according to ASTM E 84.

6. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based
adhesive covered by a removable protective strip.

7. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to
ASTM E 96/E 96M, Procedure A, and complying with NFPA 90A and NFPA 90B.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Type [, unless otherwise indicated.

FSK Jacket: Aluminum-foil face, fiberglass-reinforced scrim with kraft-paper backing.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.
2. Color: White
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,

unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories.

Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.

—

Factory cut and rolled to size

2. Finish and thickness are indicated in field-applied jacket schedules.

3. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded polyethylene and
kraft paper

4. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene and
kraft paper

5. Factory-Fabricated Fitting Covers:

Beveled collars.

Valve covers.

Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

a. Same material, finish, and thickness as jacket.

b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
C. Tee covers.

d. Flange and union covers.

e. End caps.

f.

g.

h.
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E. Self-Adhesive Outdoor Jacket: 60-mil- thick, laminated vapor barrier and waterproofing
membrane for installation over insulation located aboveground outdoors; consisting of a
rubberized bituminous resin on a cross-laminated polyethylene film covered with white
aluminum-foil facing.

F. PVDC Jacket for Indoor Applications: 4-mil- thick, white PVDC biaxially oriented barrier film
with a permeance at 0.02 perm when tested according to ASTM E 96/E 96M and with a flame-
spread index of 5 and a smoke-developed index of 20 when tested according to ASTM E 84.

G. PVDC Jacket for Outdoor Applications: 6-mil- thick, white PVDC biaxially oriented barrier
film with a permeance at 0.01 perms when tested according to ASTM E 96/E 96M and with a
flame-spread index of 5 and a smoke-developed index of 25 when tested according to
ASTME 84.

H.  PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip.

2.8 TAPES

A.  ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

Width: 3 inches

Thickness: 11.5 mils

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

ANl S e

B.  FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

Width: 3 inches

Thickness: 6.5 mils

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

ANl o e

C.  PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

Width: 2 inches

Thickness: 6 mils

Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.

el S
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5. Tensile Strength: 18 Ibf/inch in width.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

Width: 2 inches

Thickness: 3.7 mils

Adhesion: 100 ounces force/inch in width.
Elongation: 5 percent.

Tensile Strength: 34 Ibf/inch in width.

Nk W=

PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.

Width: 3 inches

Film Thickness: 4 mils

Adhesive Thickness: 1.5 mils
Elongation at Break: 145 percent.
Tensile Strength: 55 Ibf/inch in width.

A

PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and
products. See Section 016000 "Product Requirements."

1. Width: 3 inches

2. Film Thickness: 6 mils

3. Adhesive Thickness: 1.5 mils

4. Elongation at Break: 145 percent.

5. Tensile Strength: 55 Ibf/inch in width.
SECUREMENTS

Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.

PART 3 - EXECUTION

3.1

A.

B.

C.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.
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GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation
jacket. Secure strips with adhesive and outward clinching staples along both edges of
strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches . Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward clinching staples along edge at 2 inches

a. For below-ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.
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N.  Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar
to butt joints.

O.  For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.
3. Nameplates and data plates.

4. Manbholes.

5. Handholes.

6. Cleanouts.

33 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof

penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface

and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below
top of roof flashing.

4, Seal jacket to roof flashing with flashing sealant.

B.  Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches.

4. Seal jacket to wall flashing with flashing sealant.

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.
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1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.
Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from

same material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below-ambient services, provide a design that maintains vapor
barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.
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For services not specified to receive a field-applied jacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.

Stencil or label the outside insulation jacket of each union with the word "union." Match
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

L.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges, except divide
the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches (50 mm) over
adjacent pipe insulation on each side of valve. Fill space between flange or union cover
and pipe insulation with insulating cement. Finish cover assembly with insulating cement
applied in two coats. After first coat is dry, apply and trowel second coat to a smooth
finish.

Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.5 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION

A.  Insulation Installation on Straight Pipes and Tubes:

L. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward-clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B.  Insulation Installation on Pipe Flanges:
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1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least

1 inch , and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:

I. Install preformed sections of same material as straight segments of pipe insulation when
available.
2. When preformed insulation elbows and fittings are not available, install mitered sections

of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

I. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

4. Install insulation to flanges as specified for flange insulation application.

5.

3.6 FINISHES
A.  Pipe Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint system
identified below and as specified in Section 099113 "Exterior Painting" and Section 099123

"Interior Painting."

1. Flat Acrylic Finish: two coats over a primer that is compatible with jacket material and
finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

B.  Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

C.  Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

D. Do not field paint aluminum or stainless-steel jackets.
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3.7 FIELD QUALITY CONTROL
A.  Perform tests and inspections.
B.  Tests and Inspections:

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to three locations of straight pipe, three locations of threaded
fittings, three locations of welded fittings, two locations of threaded strainers, two
locations of welded strainers, three locations of threaded valves, and three locations of
flanged valves for each pipe service defined in the "Piping Insulation Schedule, General"
Article.

C.  All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

3.8 PIPING INSULATION SCHEDULE, GENERAL

A.  Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

B.  Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.9 INDOOR PIPING INSULATION SCHEDULE
A.  Chilled Water, above 40 Deg F : Insulation shall be the following:
1. Mineral-Fiber, Preformed Pipe, Type I: 1 inch thick
3.10 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A.  Chilled Water and Brine: Insulation shall be the following:
1. Mineral-Fiber, Preformed Pipe Insulation, Type I: 3 inch thick.
3.11 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE

A. Chilled Water, All Sizes: Cellular glass, 2 inches thick.
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3.12 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

B.  If more than one material is listed, selection from materials listed is Contractor's option.
C.  Piping, Exposed:

1. PVC: 30 mils

3.13 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET

A.  For underground direct-buried piping applications, install underground direct-buried jacket over
insulation material.

END OF SECTION 230719
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SECTION 232113 - HYDRONIC PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY
Section includes pipe and fitting materials and joining methods for the following:

1. Steel pipe and fittings.

2. Joining materials.
3. Transition fittings.
ACTION SUBMITTALS

Product Data: For each type of the following:

1. Pipe.
2. Fittings.
3. Joining materials.

Delegated-Design Submittal:

1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment
guides, hangers and supports for multiple pipes, expansion joints and loops, and
attachments of the same to the building structure.

2. Locations of pipe anchors and alignment guides and expansion joints and loops.

3. Locations of and details for penetrations, including sleeves and sleeve seals for exterior
walls, floors, basement, and foundation walls.

4, Locations of and details for penetration and firestopping for fire- and smoke-rated wall

and floor and ceiling assemblies.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE

ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials,
products, and installation.
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PART 2 - PRODUCTS

2.1

2.2

23

A.

PERFORMANCE REQUIREMENTS

Hydronic piping components and installation shall be capable of withstanding the following
minimum working pressure and temperature unless otherwise indicated:
L. Chilled-Water Piping: 150 psig, 73 deg F

STEEL PIPE AND FITTINGS

Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and
wall thickness as indicated in "Piping Applications" Article.

Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in "Piping
Applications" Article.

Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping
Applications" Article.

Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts,
nuts, and gaskets of the following material group, end connections, and facings:

1. Material Group: 1.1.
2. End Connections: Butt welding.
3. Facings: Raised face.

Grooved Mechanical-Joint Fittings and Couplings:

1. Victaulic, Nexus Valves, National Fittings, Inc

2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M,
Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated
steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders
constructed to accept grooved-end couplings; with nuts, bolts, locking pin, locking
toggle, or lugs to secure grooved pipe and fittings.

3. Couplings: Ductile- or malleable-iron housing and EPDM gasket of central cavity
pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure
grooved pipe and fittings.

JOINING MATERIALS

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless
otherwise indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
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b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate
for wall thickness and chemical analysis of steel pipe being welded.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

C.

D.

E.

TQ

D_—i

K.

L.

PIPING APPLICATIONS

Chilled-water piping, aboveground, NPS 2-1/2 and larger, shall be the following:

1. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved,
mechanical joints.

PIPING INSTALLATIONS

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping

systems. Install piping as indicated unless deviations to layout are approved on Coordination

Drawings.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping to permit valve servicing.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating
pressure.

Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing
of valves.

Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple
with cap, at low points in piping system mains and elsewhere as required for system drainage.

Install piping at a uniform grade of 0.2 percent upward in direction of flow.
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Reduce pipe sizes using eccentric reducer fitting installed with level side up.

Install valves according to the following:
1. Section 230523.15 "Gate Valves for HVAC Piping."

Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere
as indicated.

Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment"
for identifying piping.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC
Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."
HANGERS AND SUPPORTS

Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and
Equipment" for hanger, support, and anchor devices. Comply with the following requirements

for maximum spacing of supports.

Comply with requirements in Section 230548 "Vibration and Seismic Controls for HVAC" for
seismic restraints.

Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.

Support vertical runs at roof, at each floor, and at 10-foot intervals between floors.

PIPE JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
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Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

D. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

E.  Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll
grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe
wall thickness. Use grooved-end fittings and rigid, grooved-end-pipe couplings.

3.5 FIELD QUALITY CONTROL

A.  Prepare hydronic piping according to ASME B31.9 and as follows:

1.
2.

3.

Leave joints, including welds, uninsulated and exposed for examination during test.
Provide temporary restraints for expansion joints that cannot sustain reactions due to test
pressure. If temporary restraints are impractical, isolate expansion joints from testing.
Flush hydronic piping systems with clean water; then remove and clean or replace
strainer screens.

Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall be
capable of sealing against test pressure without damage to valve. Install blinds in flanged
joints to isolate equipment.

Install safety valve, set at a pressure no more than one-third higher than test pressure, to
protect against damage by expanding liquid or other source of overpressure during test.

B.  Perform the following tests on hydronic piping:

1.

W

6.

Use ambient temperature water as a testing medium unless there is risk of damage due to
freezing. Another liquid that is safe for workers and compatible with piping may be used.
While filling system, use vents installed at high points of system to release air. Use drains
installed at low points for complete draining of test liquid.

Isolate expansion tanks and determine that hydronic system is full of water.

Subject piping system to hydrostatic test pressure that is not less than 1.5 times the
system's working pressure. Test pressure shall not exceed maximum pressure for any
vessel, pump, valve, or other component in system under test. Verify that stress due to
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum
yield strength or 1.7 times the "SE" value in Appendix A in ASME B31.9, "Building
Services Piping."

After hydrostatic test pressure has been applied for at least 10 minutes, examine piping,
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.

Prepare written report of testing.

C.  Perform the following before operating the system:

1.
2.
3.

Open manual valves fully.
Inspect pumps for proper rotation.
Set makeup pressure-reducing valves for required system pressure.
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4, Inspect air vents at high points of system and determine if all are installed and operating
freely (automatic type), or bleed air completely (manual type).

5. Set temperature controls so all coils are calling for full flow.

6. Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers,
cooling towers, to specified values.

7. Verify lubrication of motors and bearings.

END OF SECTION 232113
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SECTION 232113.13 - UNDERGROUND HYDRONIC PIPING

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Steel pipes and fittings.
2. Cased piping system.
1.2 PERFORMANCE REQUIREMENTS
A.  Provide components and installation capable of producing hydronic piping systems with the
following minimum working-pressure ratings:
1. Chilled-Water Piping: 150 psig at 200 deg F
1.3 ACTION SUBMITTALS
A.  Product Data: For the following:
1. Cased piping.
1.4 INFORMATIONAL SUBMITTALS
A.  Material Test Reports: For cased piping.

B.  Source quality-control reports.

C.  Field quality-control reports.

1.5 QUALITY ASSURANCE
A. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials,
products, and installation.

PART 2 - PRODUCTS

2.1 STEEL PIPES AND FITTINGS

A.  Steel Pipe: ASTM A 53/A 53M, black with plain ends; type, grade, and wall thickness as
indicated in "Piping Application" Article.

B.  Malleable-Iron, Threaded Fittings: ASME B16.3, Class 150
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Malleable-Iron Unions: ASME B16.39; Class 150
Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.

Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts,
nuts, and gaskets of the following material group, end connections, and facings:

I. Material Group: 1.1.
2. End Connections: Butt welding.
3. Facings: Raised face.

Steel Welding Fittings: ASME B16.9 and ASTM A 234/A 234M, seamless or welded.

1. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials
appropriate for wall thickness and chemical analysis of steel pipe being welded.

Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe in which they are
installed.

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inchmaximum thickness unless
thickness or specific material is indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and -bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
PVC Plastic:

1. Pipe: ASTM D 1785, Schedules40 and 80, plain ends as indicated in "Piping
Application" Article.

2. Pipe Fittings: Socket-type pipe fittings, ASTM D 2466 for Schedule 40 pipe;
ASTM D 2467 for Schedule 80 pipe.

3. Solvent Cements: ASTM D 2564. Include primer according to ASTM F 656.

a. Use PVC solvent cement that has a VOC content of 510 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
b. Use adhesive primer that has a VOC content of 550 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
CASED PIPING SYSTEM

Description: Factory-fabricated piping with carrier pipe, insulation, and casing.
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1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Thermal Pipe Systems.
b. Tricon Piping Systems, Inc.
c. Uponor.
Carrier Pipe: Ductile-iron pipe and fittings.

Carrier Pipe Insulation:

L. Polyurethane Foam Pipe Insulation: Rigid, cellular, high-pressure injected between
carrier pipe and jacket.

a. Comply with ASTM C 591; thermal conductivity (k-value) shall not exceed 0.14
Btu x in./h x sq. ft. x deg F at 75 deg F after 180 days of aging.

Casing: Heavy Wall PVC

Casing accessories include the following:

L. Joint Kit: Half-shell, pourable or split insulation, casing sleeve, and shrink-wrap sleeve.

2. Expansion Blanket: Elastomeric foam, formed to fit over piping.

3. End Seals: Shrink wrap the casing material to seal watertight around casing and carrier
pipe.

Source Quality Control: Factory test the carrier pipe to 150 percent of the operating pressure of
system. Furnish test certificates.

PART 3 - EXECUTION

3.1

A.

3.2

A.

EARTHWORK

Refer to civil drawings and specifications

PIPING APPLICATION
Chilled-Water Piping:
1. NPS 2-1/2 and larger shall be the following:
a. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel
flanges and flange fittings, and welded and flanged joints.

2. Cased piping with polyurethane carrier-pipe insulation.

a. Piping Insulation Thickness: 2 inches.
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PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicate piping locations and arrangements if such were used to size pipe and calculate
friction loss, expansion, pump sizing, and other design considerations. Install piping as
indicated unless deviations to layout are approved on Coordination Drawings.

Remove standing water in the bottom of trench.

Do not backfill piping trench until field quality-control testing has been completed and results
approved.

Install piping at uniform grade of 0.2 percent. Install drains, consisting of a tee fitting, NPS 3/4
ball valve, and short NPS 3/4 threaded nipple with cap, at low points and elsewhere as required
for system drainage. Install manual air vents at high points.

Install components with pressure rating equal to or greater than system operating pressure.
Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

See Section 230517 "Sleeves and Sleeve Seals for HVAC Piping" for sleeves and mechanical
sleeve seals through exterior building walls.

Secure anchors with concrete thrust blocks

JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 23 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12M/D10.12.
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Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

Pressure-Sealed Joints: Use manufacturer-recommended tool and procedure. Leave insertion
marks on pipe after assembly.

Conduit and Cased Piping Joints: Assemble sections and finish joints with pourable or split
insulation and exterior jacket sleeve, and apply shrink-wrap seals.

IDENTIFICATION

Install continuous plastic underground warning tapes during back filling of trenches for
underground hydronic piping. Locate tapes 6 to 8 inches below finished grade, directly over
piping. See civil specifications for warning-tape materials and devices and their installation.
FIELD QUALITY CONTROL

Perform the following tests and inspections:

L. Prepare hydronic piping for testing according to ASME B31.9 and as follows:

a. Leave joints, including welds, uninsulated and exposed for examination during
test.

b. Fill system with water. Where there is risk of freezing, air or a safe, compatible
liquid may be used.

c. Use vents installed at high points to release trapped air while filling system.

2. Test hydronic piping as follows:

a. Subject hydronic piping to hydrostatic test pressure that is not less than 1.5 times
the design pressure.
b. After hydrostatic test pressure has been applied for 10 minutes, examine joints for

leakage. Remake leaking joints using new materials and repeat hydrostatic test
until no leaks exist.

Prepare test and inspection reports.

END OF SECTION 232113.13
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SECTION 232116 - HYDRONIC PIPING SPECIALTIES

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

1.3

A.

1.4

A.

SUMMARY

Section includes special-duty valves and specialties for the following:
1. Connectors.

Related Requirements:

ACTION SUBMITTALS

Product Data: For each type of the following:
I. Connectors.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

QUALITY ASSURANCE

ASME Compliance: Safety valves and pressure vessels shall bear the appropriate ASME label.
Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and
Pressure Vessel Code: Section VIII, Division 1.

PART 2 - PRODUCTS

2.1

A.

CONNECTORS
Stainless-Steel Bellow, Flexible Connectors:

1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective
jacket.

End Connections: Threaded or flanged to match equipment connected.

Performance: Capable of 3/4-inch misalignment.

CWP Rating: 150 psig

Maximum Operating Temperature: 250 deg F

nhk v
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PART 3 - EXECUTION

3.1 HYDRONIC SPECIALTIES INSTALLATION

A.  Install connectors per manufacturers recommendations.

B.  Install connectors where indicated on drawings. .

END OF SECTION 232116

HYDRONIC PIPING SPECIALTIES
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SECTION 236423.21 - AIR-COOLED SCROLL WATER CHILLERS

PART 1 - GENERAL

1.1

1.2

1.3

A.

SUMMARY

Section includes packaged, air-cooled, electric-motor-driven, scroll water chillers.

DEFINITIONS
BAS: Building automation system.

COP: Coefficient of performance. The ratio of the rate of heat removal to the rate of energy
input using consistent units for any given set of rating conditions.

DDC: Direct digital control.

EER: Energy-efficiency ratio. The ratio of the cooling capacity given in Btu/h to the total power
input given in watts at any given set of rating conditions.

GFI: Ground fault interrupt.

IPLV: Integrated part-load value. A single-number part-load efficiency figure of merit for a
single chiller calculated per the method defined by AHRI 550/590 and referenced to AHRI
standard rating conditions.

I/O: Input/output.

kW/Ton: The ratio of total power input of the chiller in kilowatts to the net refrigerating
capacity in tons at any given set of rating conditions.

NPLV: Nonstandard part-load value. A single number part-load efficiency figure of merit for a
single chiller calculated per the method defined by AHRI 550/590 and intended for operating
conditions other than the AHRI standard rating conditions.

SCCR: Short-circuit current rating.

TEAO: Totally enclosed air over.

TENV: Totally enclosed nonventilating.

ACTION SUBMITTALS

Product Data: For each type of product.
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1.5

1.6

1.7

Ossining Chiller Replacement

Shop Drawings: Complete set of manufacturer's prints of water chiller assemblies, control
panels, sections and elevations, and unit isolation. Include the following:

Assembled unit dimensions.

Weight and load distribution.

Required clearances for maintenance and operation.
Size and location of piping and wiring connections.
Diagrams for power, signal, and control wiring.

nh W=

INFORMATIONAL SUBMITTALS

Certificates: For certification required in "Quality Assurance" Article.
Installation instructions.

Source quality-control reports.

Startup service reports.

Sample warranty.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

QUALITY ASSURANCE

AHRI Certification: Certify chiller according to AHRI 590 certification program.

WARRANTY

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

1. Extended warranties include, but are not limited to, the following:
a Complete chiller including refrigerant and oil charge.
b. Complete compressor and drive assembly including refrigerant and oil charge.

C. Refrigerant and oil charge.

1) Loss of refrigerant charge for any reason due to manufacturer's product
defect and product installation.

d. Parts and labor

2. Warranty Period: One year from date of Substantial Completion.

AIR-COOLED SCROLL WATER CHILLERS 236423.21 -2



Ossining Chiller Replacement

PART 2 - PRODUCTS

2.1

2.2

A.

PERFORMANCE REQUIREMENTS

Site Altitude: Chiller shall be suitable for altitude at which installed without affecting
performance indicated. Make adjustments to affected chiller components to account for site
altitude.

AHRI Rating: Rate water chiller performance according to requirements in AHRI 550/590.

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

ASME Compliance: Fabricate and stamp water chiller heat exchangers to comply with ASME
Boiler and Pressure Vessel Code.

Comply with NFPA 70.

Comply with requirements of UL 1995, "Heating and Cooling Equipment," and include label by
a qualified testing agency showing compliance.

Operation Following Loss of Normal Power:

1. Equipment, associated factory- and field-installed controls, and associated electrical
equipment and power supply connected to backup power system shall automatically
return equipment and associated controls to the operating state occurring immediately
before loss of normal power without need for manual intervention by an operator when
power is restored either through a backup power source, or through normal power if
restored before backup power is brought on-line.

2. See drawings for equipment served by backup power systems.
3. Provide means and methods required to satisfy requirement even if not explicitly
indicated.

Outdoor Installations:

I. Chiller shall be suitable for outdoor installation indicated. Provide adequate weather
protection to ensure reliable service life over a 25 year period with minimal degradation
due to exposure to outdoor ambient conditions.

2. Chillers equipped to provide safe and stable operation while achieving performance
indicated when operating at extreme outdoor temperatures encountered by the
installation. Review historical weather database and provide equipment that can operate
at extreme outdoor temperatures recorded over past 30-year period.

MANUFACTURERS
Carrier

Trane
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C. Daikin

23 MANUFACTURED UNITS

A.  Description: Factory-assembled and run-tested water chiller complete with compressor(s),
compressor motors and motor controllers, evaporator, condenser with fans, electrical power,
controls, and indicated accessories.

B.  Fabricate water chiller mounting base with reinforcement strong enough to resist water chiller
movement during a seismic event when water chiller is anchored to field support structure.

24 CABINET

A. Base: Galvanized-steel base extending the perimeter of water chiller. Secure frame,
compressors, and evaporator to base to provide a single-piece unit.

B.  Frame: Heavy-gauge, galvanized-steel. Exterior panels shall be galvanized steel with a baked
enamel powder or pre-painted finish

C.  Casing: Heavy-gauge, galvanized steel.

D.  Finish: Coat base, frame, and casing with a corrosion-resistant coating capable of withstanding
a 1000 hour salt-spray test according to ASTM B 117.

2.5 COMPRESSOR/COMPRESSOR ASSEMBLY
A.  Compressors:

1. Description: Fully hermetic, direct-drive, scroll type compressors.

2. Compressor motors shall be cooled by refrigerant gas passing through motor windings
and shall have either internal line break thermal and current overload protection or
external current overload modules with compressor temperature sensors.

Compressor shall be mounted on rubber in shear vibration isolators

4. Staging of compressors shall provide unloading capability.

(98]

2.6 REFRIGERATION
A.  Refrigerant: R-410A. Classified as Safety Group Al according to ASHRAE 34.

B.  Refrigerant Compatibility: Parts exposed to refrigerants shall be fully compatible with
refrigerants, and pressure components shall be rated for refrigerant pressures.

C.  Refrigerant Circuit: Each circuit shall include an electronic expansion valve, filter drier,
moisture indicating sight glass, and a complete operating charge of both refrigerant R-410A and

compressor oil.

D. Pressure Relief Device:
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1. Comply with requirements in ASHRAE 15, ASHRAE 147, and applicable portions of
ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

2. Select and configure pressure relief devices to protect against corrosion and inadvertent
release of refrigerant.
3. ASME-rated, spring-loaded, pressure relief valve; single- or multiple-reseating type.

Pressure relief valve(s) shall be provided for each heat exchanger.

2.7 EVAPORATOR
A. Brazed Plate:

Direct-expansion, single-pass, brazed-plate design.

Type 316 stainless-steel construction.

Code Compliance: Tested according to ASME Boiler and Pressure Vessel Code.

Fluid Nozzles: Terminate with mechanical-coupling end connections for connection to
field piping.

5. Inlet Strainer: Factory-furnished, 40 mesh strainer for field installation in supply piping
to evaporator. Manufacturer has option to factory install strainer.

el S

B.  Flow Switch: Factory-furnished and installed flow switch wired to chiller operating controls.

C.  Heater: Factory-installed and -wired electric heater with integral controls designed to protect the
evaporator to minus 20 degrees F

D.  Shell shall be insulated with % inch closed-cell, polyvinyl-chloride foam with a maximum K
factor of 0.28

E. Unit shall be provided with a factory-installed flow switch.
F. Shall incorporate 2 independent refrigerant circuits

G.  All connections shall us standard Victaulic-type fittings

2.8 AIR-COOLED CONDENSER
A.  Coil(s) with integral subcooling on each circuit.

B. Aluminum Microchannel Coils:

1. Series of flat tubes containing a series of multiple, parallel-flow microchannels layered
between refrigerant header manifolds.

2. Two pass arrangement.

3. Construct fins, tubes, and header manifolds of aluminum alloy treated with a corrosion-

resistant coating.
4, Tubes shall be cleaned, dehydrated, and sealed
5. Assembled condenser coils shall be leak tested and pressure tested at 565 psig

C. Corrosion-Resistant Coating: Coat coils with corrosion-resistant coating after fabrication.
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D.  Hail Protection: Provide condenser coils with louvers, baffles, or hoods to protect against hail
damage.

E. Fans: Direct-drive propeller type with statically and dynamically balanced fan blades with
inherent corrosion resistance, arranged for vertical air discharge.

F. Fan Motors: Totally enclosed, with permanently lubricated bearings, Class F insulations and
internal, automatic reset thermal overload protection or manual reset calibrated circuit breakers

G.  Fan Guards: Removable steel safety guards with corrosion-resistant PVC coated

H. Shaft: shall have inherent corrosion resistance

2.9 INSULATION
A.  Factory-applied insulation over all cold surfaces of chiller capable of forming condensation.
Components shall include, but not be limited to, evaporator, evaporator water boxes including
nozzles, refrigerant suction pipe from evaporator to compressor, cold surfaces of compressor,
refrigerant-cooled motor, and auxiliary piping.
2.10 ELECTRICAL

A.  Factory installed and wired, and functionally tested at factory before shipment.

B. Factory-installed and -wired switches, motor controllers, transformers, and other electrical
devices necessary shall provide a single-point field power connection to water chiller.

C.  House in a unit-mounted, NEMA 250, Type 4x enclosure with hinged access door with lock and
key or padlock and key.

D.  Wiring shall be numbered and color-coded to match wiring diagram.

E. Unit shall operate on 3 phase power at the voltage shown in the equipment schedule
F. Control points shall be accessed through terminal block

G.  Unit shall be shipped with factory control and power wiring installed

H. Indicate the following for water chiller electrical power supply:

Current, phase to phase, for all three phases.

Voltage, phase to phase and phase to neutral for all three phases.
Three-phase real power (kilowatts).

Three-phase reactive power (kilovolt amperes reactive).

Power factor.

Running log of total power versus time (kilowatt hours).
Fault log, with time and date of each.

Nk W=
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2.11 CONTROLS

A.  Factory installed and wired, and functionally tested at factory before shipment.

B. Standalone, microprocessor based, with non-volatile memory. Battery backup system shall not
be accepted

C.  Enclosure: Share enclosure with electrical power devices or provide a separate enclosure of
matching construction.

D.  Operator Interface: The control panel shall include, as standard, a scrolling marquee display
capable of indicating the safety lockout condition by displaying a code for which an explanation
may be scrolled at the display.

1. Date and time.

2. Compressor lockout

3. Loss of charge

4. Low fluid flow

5. Evaporator freeze protection

6. Evaporator set point

7. Chilled water reset parameters

8. Thermistor and transducer malfunction

9. Entering and leaving fluid temperature

10.  Compressor suction temperature

11.  Evaporator and condenser pressure

12.  System refrigerant temperatures

13.  Chiller run hours

14.  Compressor run hours

15. Compressor number of starts

16.  Low superheat

17.  Superheat.

E. Control Functions:

1. Capacity control based on leaving chilled fluid temperature and compensated by rate of
change of return fluid temperature with temperature set point accuracy to 0.1 degrees F

2. Limiting the chilled fluid temperature pulldown rate at start up to an adjustable range of
0.2 degrees F to 2 degrees F per minute to prevent excessive demand spikes at start up

3. Seven day time schedule

4. Leaving chilled fluid temperature reset from return fluid and outside air temperature

5. Chilled water pump start/stop control

6. Timed maintenance scheduling to signal maintenance activities for pumps, condenser coil
cleanings, strainer maintenance and user defined maintenance activities.

7. Boiler enable signal to initiate system heating mode

8. Low ambient protection to energize evaporator and hydronic system heaters

9. Periodic pump start to ensure pump seals are properly maintained during off-season

10.  Single step demand limit control activated by remote contact closure

11.  Nighttime sound mode to reduce the sound of the machine by a user defined schedule

12.  Automatic lead-lag switching.
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F. Manual-Reset Safety Controls: The following conditions shall shut down water chiller and
require manual reset:

Low evaporator pressure or high condenser pressure.
Low chilled-water temperature.

Refrigerant high pressure.

High or low oil pressure.

High oil temperature.

Loss of chilled-water flow.

Loss of condenser-water flow.

Control device failure.

PN RO =

G. BAS System Interface: Factory-install hardware and software to enable system to monitor,
control, and display chiller status and alarms. Chiller shall be tied into existing BAS system
located in Lower Level Mechanical Room

H.  Factory-installed wiring outside of enclosures shall be in NFPA 70-complaint raceway. Make
terminal connection with liquid tight or flexible metallic conduit

2.12 ACCESSORIES

A.  Field installed % inch neoprene isolator pads

2.13 CAPACITIES AND CHARACTERISTICS

A.  Refer to equipment schedule on drawings

2.14 SOURCE QUALITY CONTROL

A.  Perform functional test of water chillers before shipping. Unit shall be full load run tested at the
factory

B.  Unit shall be stored and handled per unit manufacturers recommendations
C.  Factory performance test water chillers, before shipping, according to AHRI 550/590.
L. Test the following conditions:

a. Design conditions indicated.
b. AHRI 550/590 part-load points.

D.  Factory test and inspect evaporator and condenser according to ASME Boiler and Pressure
Vessel Code: Section VIII, Division 1. Stamp with ASME label.

E. For water chillers located outdoors, rate sound power level according to AHRI 370 procedure.
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PART 3 - EXECUTION

3.1

A.

3.2

WATER CHILLER INSTALLATION

Coordinate sizes and locations of bases with actual equipment provided. Cast anchor-bolt
inserts into concrete bases.

Install water chillers on support structure indicated.

Equipment Mounting:

1. Install water chillers on cast-in-place concrete equipment bases. Refer to architectural
plans for additional information

2. Comply with requirements for vibration isolation devices specified in Section 230548.13

"Vibration Controls for HVAC."
. . . .
Maintain manufacturer's recommended clearances for service and maintenance.
Maintain clearances required by governing code.

Chiller manufacturer's factory-trained service personnel shall charge water chiller with
refrigerant if not factory charged and fill with oil if not factory installed.

Install separate devices furnished by manufacturer and not factory installed.

L. Chillers shipped in multiple major assemblies shall be field assembled by chiller
manufacturer's factory-trained service personnel.

PIPING CONNECTIONS

Comply with requirements in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic
Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to chillers, allow space for service and maintenance.
Connect each drain connection with a drain valve, full size of drain connection.

Connect each chiller vent connection with automatic vent, full size of vent connection.

ELECTRICAL POWER CONNECTIONS

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."
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C.  Provide nameplate for each electrical connection indicating electrical equipment designation
and circuit number feeding connection. Nameplate shall be laminated phenolic layers of black
with engraved white letters at least /2" high. Locate nameplate where easily visible.

3.4 CONTROLS CONNECTIONS
A.  Install control and electrical power wiring to field-mounted control devices.

B.  Connect control wiring between chillers and other equipment to interlock operation as required
to provide a complete and functioning system.

C.  Connect control wiring between chiller control interface and existing BAS system

3.5 STARTUP SERVICE
A.  Engage a factory authorized service representative to perform startup service.

B.  Inspect field-assembled components, equipment installation, and piping and electrical
connections for proper assemblies, installations, and connections.

C.  Complete installation and startup checks according to manufacturer's written instructions and
perform the following:

Verify that refrigerant charge is sufficient and water chiller has been leak tested.

Verify that pumps are installed and functional.

Verify that thermometers and gages are installed.

Operate water chiller for run-in period.

Check bearing lubrication and oil levels.

Verify that refrigerant pressure relief device for chillers installed indoors is vented

outside.

Verify proper motor rotation.

8. Verify static deflection of vibration isolators, including deflection during water chiller
startup and shutdown.

9. Verify and record performance of chilled-water flow and low-temperature interlocks.

10.  Verify and record performance of water chiller protection devices.

11.  Test and adjust controls and safeties. Replace damaged or malfunctioning controls and

equipment.

ANl e
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D.  Visually inspect chiller for damage before starting. Repair or replace damaged components,
including insulation. Do not start chiller until damage that is detrimental to operation has been
corrected.

E.  Prepare a written startup report that records results of tests and inspections.
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3.6 DEMONSTRATION

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

1.
2.
3.

hd

Instructor shall be factory trained and certified.

Provide training.

Train personnel in operation and maintenance and to obtain maximum efficiency in plant
operation.

Provide instructional videos showing general operation and maintenance that are
coordinated with operation and maintenance manuals.

Obtain Owner sign-off that training is complete.

Owner training shall be held at Project site.

END OF SECTION 236423.21
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SECTION 334211 HIGH DENSITY POLYETHLENE DRAINAGE PIPE

PART 1: WORK

SCOPE
This specification describes 24- through 60-inch (600 to 1500 mm) N-12 Low Head pipe for use
in low head / low pressure applications.

PIPE REQUIREMENTS
N-12 Low Head pipe shall have a smooth interior and annular exterior corrugations.

«  24- through 60-inch (600 to 1500 mm) pipe shall meet AASHTO M294, Type S or ASTM F2306
with the modifications listed herein.

« Manning’s “n” value for use in design shall be 0.012.

«  Where low head applications sustain continuous pressure, the sustained pressure shall not

exceed 5psi and the surge pressure shall not exceed 10 psi.

JOINT PERFORMANCE
Pipe shall be joined using a bell and spigot joint meeting the requirements of AASHTO M294 or
ASTM F2306. The joint shall be watertight according to the requirements of ASTM D3212.
Gaskets shall meet the requirements of ASTM F477. Gaskets shall be installed by the pipe
manufacturer and covered with a removable, protective wrap to ensure the gaskets are free
from debris. A joint lubricant available from the manufacturer shall be used on the gasket and
bell during assembly. 12- through 60-inch (300 to 1500 mm) diameters shall have a reinforced
bell with a polymer composite band installed by the manufacturer.

FITTINGS
Fittings shall conform to AASHTO M294 or ASTM F2306. Bell and spigot connections shall
utilize a welded or integral bell and inline, valley, or saddle gaskets meeting the watertight joint
performance requirements of ASTM D3212.

FIELD PIPE AND JOINT PERFORMANCE
To assure watertightness, field performance verification may be accomplished by testing in
accordance with ASTM F1417 or ASTM F2487. Appropriate safety precautions must be used
when field-testing any pipe material. Contact the manufacturer for recommended leakage rates.

MATERIAL PROPERTIES
Material for pipe and fitting production shall be high-density polyethylene conforming with the
minimum requirements of cell classification 435400C for the corrugated exterior profile, and
445464C, for the interior liner as defined and described in the latest version of ASTM D3350,
except that carbon black content should not exceed 4%. The 24- through 60-inch (600 to
1500mm) pipe material shall comply with the notched constant ligament-stress (NCLS) test as
specified in Sections 9.4 and 5.1 of AASHTO M294 and ASTM F2306 respectively. The interior
liner resin shall have a material designation code of PE3408/PE3608 by the Plastic Pipe
Institute and a Hydrostatic Design Basis of 1600 psi.

334211 -1 Caputo Center



Ossining Chiller Replacement
INSTALLATION
Installation shall be in accordance with ASTM D2321 and ADS recommended installation
guidelines, with the exceptions that minimum cover in traffic areas for 24- through 48-inch (600
to 1200mm) diameters shall be one foot (0.3m) and for 60-inch (1500mm) diameter the
minimum cover shall be 2-feet (0.6m) in single run applications. Backfill for minimum cover
situations shall consist of Class 1 (compacted) or Class 2 (minimum 90% SPD) material.

PIPE DIMENSIONS

Pipe I.D. in 24 30 36 42 48 60
(mm) (600) (750) (900) (1050) (1200) (1500)

Pipe O.D.*in 27.8 36 42 48 54 67
(mm) (719) (914) (1067) (1219) (1372) (1702)

Minimum Pipe Stiffness @ 5% 28 28 22 20 18 14
Deflection #/in./in. (kN/m?) (195) (195) (150) (140) (125) (95)

END OF SECTION
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