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SECTION 230529 - Hangers And
Supports For Hvac Piping And
Equipment

SECTION 230529
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

Support and attachment components.

1.02 REFERENCE STANDARDS

A
B.

A.

B.

C.

D.

ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with
Editorial Revision (2022).

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2024.

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

ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2023.

MFMA-4 - Metal Framing Standards Publication; 2004.

1.03 SUBMITTALS

A.

Product Data: Provide manufacturer's standard catalog pages and data sheets for channel
(strut) framing systems, nonpenetrating rooftop supports, post-installed concrete and masonry
anchors, and thermal insulated pipe supports.

PART 2 PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A

General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and
hardware as necessary for the complete installation of plumbing work.

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

3.  Where support and attachment component types and sizes are not indicated, select in
accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of 10%. Include consideration for vibration,
equipment operation, and shock loads where applicable.

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

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

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

Prefabricated Trapeze-Framed Metal Strut Systems:

1. Strut Channel or Bracket Material:

2. Accessories: Provide bracket covers, cable basket clips, cable tray clips, clamps, conduit
clamps, fire-retarding brackets, j-hooks, protectors, and vibration dampeners.

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

Pipe Hangers:

1.  Split Ring Hangers:
a. Provide hinged split ring and yoke roller hanger with epoxy copper or plain finish.
b. Material: ASTM A47/A47M malleable iron or ASTM A36/A36M carbon steel.
c. Provide hanger rod and nuts of the same type and material for a given pipe run.

HAVANA PUBLIC LIBRARY
ADDITION

230529 - 1



SECTION 230529 - Hangers And
Supports For Hvac Piping And

Equipment
d. Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube
or pipe.
E. Anchors and Fasteners:

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

Concrete: Use preset concrete inserts, expansion anchors, or screw anchors.

Solid or Grout-Filled Masonry: Use expansion anchors or screw anchors.

Steel: Use beam-ceiling clamps, beam clamps, machine bolts, or welded threaded studs.
Wood: Use wood screws.

Plastic and lead anchors are not permitted.

Powder-actuated fasteners are not permitted.

Hammer-driven anchors and fasteners are not permitted.

Preset Concrete Inserts: Continuous metal channel (strut) and spot inserts specifically
designed to be cast in concrete ceilings, walls, and floors.

a. Comply with MFMA-4.

b. Channel Material: Use galvanized steel.

c. Manufacturer: Same as manufacturer of metal channel (strut) framing system.

NGO RA LN

PART 3 EXECUTION
3.01 EXAMINATION

A.
B.
C.

Verify that field measurements are as indicated.
Verify that mounting surfaces are ready to receive support and attachment components.
Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION

A.
B.

C.

Install products in accordance with manufacturer's instructions.

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

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

Unless specifically indicated or approved by THE EOR, do not provide support from roof deck.

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

Equipment Support and Attachment:

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

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

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

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

Preset Concrete Inserts: Use manufacturer-provided closure strips to inhibit concrete seepage
during concrete pour.

Secure fasteners according to manufacturer's recommended torque settings.
Remove temporary supports.
END OF SECTION
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SECTION 230548 - Vibration And
Seismic Controls For Hvac

SECTION 230548
VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Vibration isolators.

1.02 SUBMITTALS

A. Product Data: Provide manufacturer's standard catalog pages and data sheets for products,
including materials, fabrication details, dimensions, and finishes.

PART 2 PRODUCTS
2.01 VIBRATION ISOLATORS

A. General Requirements:
1. Resilient Materials for Vibration Isolators: Oil, ozone, and oxidant resistant.
B. Vibration Isolators for Nonseismic Applications:
1.  Resilient Material Isolator Pads:
a. Description: Single or multiple layer pads utilizing elastomeric (e.g., neoprene,
rubber) or fiberglass isolator material.
b. Pad Thickness: As required for specified minimum static deflection; minimum 0.25
inch thickness.
c. Multiple Layer Pads: Provide bonded, galvanized sheet metal separation plate
between each layer.
PART 3 EXECUTION
3.01 INSTALLATION
A. Install products in accordance with manufacturer's instructions.

B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES)
evaluation report conditions of use where applicable.

C. Secure fasteners according to manufacturer's recommended torque settings.

D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic
relative displacements as indicated or as required.

END OF SECTION
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SECTION 230553 - Identification
For Hvac Piping And Equipment

SECTION 230553
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Nameplates.
B. Tags.
C. Pipe markers.
D. Ceiling tacks.
1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2023.
PART 2 PRODUCTS
2.01 IDENTIFICATION APPLICATIONS
Air Handling Units: Nameplates.
Air Terminal Units: Tags.
Automatic Controls: Tags. Key to control schematic.
Control Panels: Nameplates.
Major Control Components: Nameplates.

mmoow>»

Thermostats: Nameplates.

G. Valves: Tags and ceiling tacks where located above lay-in ceiling.
2.02 NAMEPLATES

A. Letter Color: White.

B. Letter Height: 1/4 inch.

C. Background Color: Black.
2.03 TAGS

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

2.04 PIPE MARKERS
A. Color: Comply with ASME A13.1.

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

2.05 CEILING TACKS

A. Description: Steel with 3/4 inch diameter color coded head.
PART 3 EXECUTION
3.01 INSTALLATION

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

B. Install tags with corrosion resistant chain.
C. Use tags on piping 3/4 inch diameter and smaller.

D. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings. Locate in corner
of panel closest to equipment.

END OF SECTION
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SECTION 230593 - Testing,
Adjusting, And Balancing For
Hvac

SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Testing, adjustment, and balancing of air systems.
B. Measurement of final operating condition of HVAC systems.
1.02 REFERENCE STANDARDS
A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems; 2024, with Errata (2025).

C. NEBB (TAB) - Procedural Standard for Testing, Adjusting and Balancing of Environmental
Systems; 2019, with Errata (2022).

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2023.
1.03 SUBMITTALS

A. Installer Qualifications: Submit name of adjusting and balancing agency and TAB supervisor
for approval within 30 days after award of Contract.

B. TAB Plan: Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.
1. Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

d. Final test report forms to be used.

e. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and

balancing of systems and equipment to achieve specified performance.

1. Revise TAB plan to reflect actual procedures and submit as part of final report.

2. Submit draft copies of report for review prior to final acceptance of Project. Provide final
copies for THE EOR and for inclusion in operating and maintenance manuals.

3. Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

4. Form of Test Reports: Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

5.  Units of Measure: Report data in both I-P (inch-pound) and S| (metric) units.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1.  SMACNA (TAB).

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

C. TAB Agency Qualifications:

HAVANA PUBLIC LIBRARY
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SECTION 230593 - Testing,
Adjusting, And Balancing For

Hvac

D.

1. Company specializing in the testing, adjusting, and balancing of systems specified in this
section.
2. Having minimum of three years documented experience.
3.  Certified by one of the following:
a. AABC, Associated Air Balance Council: www.aabc.com/#sle; upon completion
submit AABC National Performance Guaranty.
b. NEBB, National Environmental Balancing Bureau: www.nebb.org/#sle.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy
Management Institute: www.tabbcertified.org/#sle.

TAB Supervisor and Technician Qualifications: Certified by same organization as TAB agency.

3.02 AIR SYSTEM PROCEDURE

A.

B.

M.

Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site altitude.

Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

Use volume control devices to regulate air quantities only to extend that adjustments do not
create objectionable air motion or sound levels. Effect volume control by duct internal devices
such as dampers and splitters.

Vary total system air quantities by adjustment of fan speeds. Provide drive changes required.
Vary branch air quantities by damper regulation.

Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across the fan. Make allowances for 50 percent loading of filters.

Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

Where modulating dampers are provided, take measurements and balance at extreme
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at
minimum air flow rate, full heating.

Measure building static pressure and adjust supply, return, and exhaust air systems to provide
required relationship between each to maintain approximately 0.05 inches positive static
pressure near the building entries.

For variable air volume system powered units set volume controller to air flow setting indicated.
Confirm connections properly made and confirm proper operation for automatic variable air
volume temperature control.

On fan powered VAV boxes, adjust air flow switches for proper operation.

3.03 MINIMUM DATA TO BE REPORTED

A.

Electric Motors:

Manufacturer.

Model/Frame.

HP/BHP.

Phase, voltage, amperage; nameplate, actual, no load.
RPM.

Service factor.

oakwn-~
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SECTION 230593 - Testing,
Adjusting, And Balancing For

Hvac

7.

Starter size, rating, heater elements.

Air Moving Equipment:

©CeNOGOR LN~

10.

Location.

Manufacturer.

Model number.

Air flow, specified and actual.

Return air flow, specified and actual.
Outside air flow, specified and actual.

Total static pressure (total external), specified and actual.

Inlet pressure.
Discharge pressure.
Fan RPM.

Return Air/Outside Air:

NOORARWN_2P ONOOOPRWN=2M ©ONDTEWN =

Identification/location.

Design air flow.

Actual air flow.

Design return air flow.

Design outside air flow.

Actual outside air flow.

Outside air temperature.
Required mixed air temperature.
Actual mixed air temperature.

xhaust Fans:

Location.

Manufacturer.

Model number.

Air flow, specified and actual.

Total static pressure (total external), specified and actual.

Inlet pressure.
Discharge pressure.
Fan RPM.

ir Distribution Tests:

Air terminal number.
Room number/location.
Terminal type.

Terminal size.

Design air flow.

Test (final) air flow.
Percent of design air flow.

END OF SECTION
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SECTION 230713 - Duct

Insulation

SECTION 230713
DUCT INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES

A.
B.
C.

Duct insulation.
Duct liner.
Weather barrier coatings.

1.02 REFERENCE STANDARDS

A.

B.

G.
H.

ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2021.

ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications; 2024.

ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;
2025.

ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and
Sound Absorbing Material); 2025.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2026a.

ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015, with Editorial Revision (2021).

SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

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

1.03 SUBMITTALS

A.

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

PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

A.

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

2.02 GLASS FIBER, FLEXIBLE

A.

Manufacturer:

1. CertainTeed Corporation: www.certainteed.com/#sle.

2. Johns Manville: www.jm.com/#sle.

3.  Owens Corning Corporation: www.ocbuildingspec.com/#sle.

Insulation: ASTM C553; flexible, noncombustible blanket.

1. Kvalue: 0.36 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature: 250 degrees F.

3. Maximum Water Vapor Absorption: 5.0 percent by weight.

Vapor Barrier Jacket:
1.  Kraft paper with glass fiber yarn and bonded to aluminized film.

Indoor Vapor Barrier Mastic:
1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

Outdoor Vapor Barrier Mastic:
1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.
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SECTION 230713 - Duct
Insulation

2.03 GLASS FIBER, RIGID
A. Insulation: ASTM C612; rigid, noncombustible.
B. Vapor Barrier Jacket:

2.04 DUCT LINER

A. Glass Fiber Insulation: Non-corrosive, incombustible glass fiber complying with ASTM C1071;
flexible blanket, rigid board, and preformed round liner board; impregnated surface and edges
coated with poly vinyl acetate polymer, acrylic polymer, or black composite.

1. Fungal Resistance: No growth when tested according to ASTM G21.

PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Ducts Exposed in Mechanical Equipment Rooms or Finished Spaces (below 10 feet above
finished floor): Finish with canvas jacket sized for finish painting.

C. Duct and Plenum Liner Application:
1. Adhere insulation with adhesive for 90 percent coverage.
Secure insulation with mechanical liner fasteners. Refer to SMACNA (DCS) for spacing.
Seal and smooth joints. Seal and coat transverse joints.
Seal liner surface penetrations with adhesive.

Duct dimensions indicated are net inside dimensions required for airflow. Increase duct
size to allow for insulation thickness.

END OF SECTION

2
3.
4.
5
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SECTION 230719 - Hvac Piping
Insulation

SECTION 230719
HVAC PIPING INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Piping insulation.
Flexible removable and reusable blanket insulation.
Weather barrier coatings.
Jacketing and accessories.

moow

. Engineered wall outlet seals and refrigerant piping insulation protection.
1.02 RELATED REQUIREMENTS
A. Section 078400 - Firestopping.
1.03 REFERENCE STANDARDS
A. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2026.

B. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2025.

C. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008 (Reapproved 2023).

D. ASTM D610 - Standard Practice for Evaluating Degree of Rusting on Painted Steel Surfaces;
2025.

E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2026a.

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

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

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

PART 2 PRODUCTS
2.01 REGULATORY REQUIREMENTS

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

2.02 FLEXIBLE ELASTOMERIC CELLULAR INSULATION

A. Insulation: Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 1; use molded tubular material wherever possible.
1. Minimum Service Temperature: Minus 40 degrees F.
2. Maximum Service Temperature: 180 degrees F.
3. Connection: Waterproof vapor barrier adhesive.

B. Elastomeric Foam Adhesive: Air dried, contact adhesive, compatible with insulation.

2.03 ENGINEERED WALL OUTLET SEALS AND REFRIGERANT PIPING INSULATION
PROTECTION

A. Basis of Design: Airex Manufacturing, Inc; www.airexmfg.com/#sle.
1. Pipe Penetration Wall Seal and Insulation Protection System: Airex Pro-System Kit.
B. Pipe Penetration Wall Seal: Seals HVAC piping wall penetrations with compression gasket wall

mounted rigid plastic outlet cover.
1. Outlet Cover Color: Gray.
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SECTION 230719 - Hvac Piping
Insulation

C. Insulation Protection System: Refrigerant piping insulation PVC protective cover.
1. PVC Insulation Cover Color: White with full-length velcro fastener.
2.  Flame Spread and Smoke Development Rating of 24/450: Comply with ASTM E84 or UL
723.

2.04 ACCESSORIES

A. General Requirements:
1. Furnish compatible materials which do not contribute to corrosion, soften, or otherwise
attack surfaces to which applied, in either the wet or dry state.
2. Comply with ASTM C795 requirements for materials to be used on stainless steel
surfaces.
3. Supply materials that are asbestos free.
B. Corrosion Inhibitors:
1. Corrosion Control Gel:
a. Corrosion Protection: Comply with ASTM B117 and ASTM D610.
PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Exposed Piping: Locate insulation and cover seams in least visible locations.

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

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

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

END OF SECTION
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SECTION 232300 - Refrigerant
Piping
SECTION 232300
REFRIGERANT PIPING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Piping.
Refrigerant.
Moisture and liquid indicators.
Valves.
Strainers.
Check valves.
Filter-driers.

I OGmMmMmODOW

Engineered wall seals and insulation protection.

. Exterior penetration accessories.
1.02 RELATED REQUIREMENTS
A. Section 230719 - HVAC Piping Insulation.
1.03 REFERENCE STANDARDS
AHRI 710 (I-P) - Performance Rating of Liquid-Line Driers; 2009.
AHRI 711 (SI) - Performance Rating of Liquid-Line Driers; 2009.
ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2022.
ASME B31.9 - Building Services Piping; 2025.
ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2022.
ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2020.

ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and
Refrigeration Field Service; 2023.

AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2019.

MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; 2025.

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

@mMmoow>
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B. Product Data: Provide general assembly of specialties, including manufacturers catalogue
information. Provide manufacturers catalog data including load capacity.

PART 2 PRODUCTS
2.01 SYSTEM DESCRIPTION

A. Provide pipe hangers and supports in accordance with ASME B31.5 unless indicated
otherwise.

B. Filter-Driers:
1. Use afilter-drier immediately ahead of liquid-line controls, such as thermostatic expansion
valves, solenoid valves, and moisture indicators.

2.02 REGULATORY REQUIREMENTS
A. Comply with ASME B31.9 for installation of piping system.
2.03 PIPING

A. Copper Tube: ASTM B280, H58 hard drawn or O60 soft annealed.
1. Joints: Braze, AWS A5.8M/A5.8 BCuP silver/phosphorus/copper alloy.
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SECTION 232300 - Refrigerant
Piping

B. Copper Tube to 7/8-inch OD: ASTM B88 (ASTM B88M), Type K (A), annealed.

C. Pipe Supports and Anchors:
1. Provide hangers and supports complying with MSS SP-58.
a. Iftype of hanger or support for a particular situation is not indicated, select
appropriate type using MSS SP-58 recommendations.
Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.
Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
Wall Support for Pipe Sizes to 3 Inches: Cast iron hook.
Vertical Support: Steel riser clamp.
Copper Pipe Support: Carbon steel ring, adjustable, copper plated.
Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded.
Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms;
size inserts to suit threaded hanger rods.

2.04 REFRIGERANT

A. Refrigerant: Use only refrigerants that have ozone depletion potential (ODP) of zero and global
warming potential (GWP) no greater than that allowed by federal code.

2.05 MOISTURE AND LIQUID INDICATORS

A. Indicators: Single port type, UL listed, with copper or brass body, flared or soldered ends, sight
glass, color coded paper moisture indicator with removable element cartridge and plastic cap;
for maximum temperature of 200 degrees F and maximum working pressure of 500 psi.

2.06 VALVES

A. Ball Valves:
1.  Two piece bolted forged brass body with teflon ball seals and copper tube extensions,
brass bonnet and seal cap, chrome plated ball, stem with neoprene ring stem seals; for
maximum working pressure of 500 psi and maximum temperature of 300 degrees F.

2.07 STRAINERS

A. Straight Line or Angle Line Type:
1. Brass or steel shell, steel cap and flange, and replaceable cartridge, with screen of
stainless steel wire or monel reinforced with brass; for maximum working pressure of 430

ONOORWN

psi.
2.08 CHECK VALVES
A. Globe Type:

1.  Cast bronze or forged brass body, forged brass cap with neoprene seal, brass guide and
disc holder, phosphor-bronze or stainless steel spring, teflon seat disc; for maximum
temperature of 300 degrees F and maximum working pressure of 425 psi.

2.09 FILTER-DRIERS

A. Performance:

1. Flow Capacity - Liquid Line: _____ ton, minimum, rated in accordance with AHRI 710 (I-P)
(AHRI 711 (S1)).

2.  Pressure Drop: 2 psi, maximum, when operating at full connected evaporator capacity.

3. Design Working Pressure: 350 psi, minimum.

B. Cores: Molded or loose-fill molecular sieve desiccant compatible with refrigerant, activated
alumina, activated charcoal, and filtration to 40 microns, with secondary filtration to 20 microns;
of construction that will not pass into refrigerant lines.

C. Construction: UL listed.

1.  Connections: As specified for applicable pipe type.
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2.10 ENGINEERED WALL SEALS AND INSULATION PROTECTION

A. Basis of Design: Airex Manufacturing, Inc; www.airexmfg.com/#sle.
1.  Pipe Penetration Wall Seal and Insulation Protection System: Airex Pro-System Kit.
2. Pipe Penetration Wall Seal: Seals HVAC piping wall penetrations with compression
gasket wall mounted rigid plastic outlet cover.
a. Outlet Cover Color: Gray.
3. Insulation Protection System: Mechanical line insulation and PVC cover.
a. PVC Insulation Cover Color: Black with full-length velcro fastener.

2.11 EXTERIOR PENETRATION ACCESSORIES

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

PART 3 EXECUTION
3.01 INSTALLATION
A. Install refrigeration specialties in accordance with manufacturer's instructions.

B. Route piping in orderly manner, with plumbing parallel to building structure, and maintain
gradient.

C. Install piping to conserve building space and avoid interference with use of space.

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

3.02 FIELD QUALITY CONTROL
A. See Section 014000 - Quality Requirements, for additional requirements.
B. Test refrigeration system in accordance with ASME B31.5.

C. Pressure test system with dry nitrogen to 200 psi. Perform final tests at 27 inches vacuum and
200 psi using halide torch. Test to no leakage.

END OF SECTION
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SECTION 233100
HVAC DUCTS AND CASINGS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Metal ducts.
B. Flexible ducts.
C. Air plenums and casings.
D. Ducts for kitchen exhaust applications.
1.02 RELATED REQUIREMENTS
A. Section 230713 - Duct Insulation: External insulation and duct liner.
B. Section 233300 - Air Duct Accessories.
1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2025a.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2026a.

C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

D. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; 2024.

E. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

F. SMACNA (KVS) - Kitchen Ventilation Systems and Food Service Equipment Fabrication and
Installation Guidelines; 2001.

G. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Current Edition, Including
All Revisions.

H. UL 1978 - Grease Ducts; Current Edition, Including All Revisions.

I. UL 2221 - Tests of Fire Resistive Grease Duct Enclosure Assemblies; Current Edition,
Including All Revisions.

1.04 SUBMITTALS
A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Product Data: Provide data for duct materials.

PART 2 PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Provide UL Class 1 ductwork, fittings, hangers, supports, and appurtenances in accordance
with NFPA 90A and SMACNA (DCS) guidelines unless stated otherwise.

B. Provide metal duct unless otherwise indicated. Fibrous glass duct can be substituted at the
Contractor's option.

C. Acoustical Treatment: Provide sound-absorbing liners and sectional silencers for metal-based
ducts in compliance with Section 233319.

D. Duct Shape and Material in accordance with Allowed Static Pressure Range:
1. Round: Plus or minus 2 in-wc of galvanized steel.
2.  Rectangular: Plus or minus 1/2 in-wc of galvanized steel.
3.  Flexible Duct (Fabric and wire): Plus or minus 1/2 in-wc; see Section 233700.

E. Duct Sealing and Leakage in accordance with Static Pressure Class:
1. Duct Pressure Class and Material for Common Mechanical Ventilation Applications:
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Supply Air: 1/2 in-wc pressure class, galvanized steel.

Return and Relief Air: 1/2 in-wc pressure class, galvanized steel.
General Exhaust Air: 1/2 in-wc pressure class, galvanized steel.

d. Transfer-air and Sound Booths: 1/2 in-wc pressure class, fibrous glass.

oo

F. Duct Fabrication Requirements:

1. Duct and Fitting Fabrication and Support: SMACNA (DCS) including specifics for
continuously welded round and oval duct fittings.

2. Use reinforced and sealed sheet-metal materials at recommended gauges for indicated
operating pressures or pressure class.

3. Construct tees, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline. Where not possible and where rectangular elbows must be used, provide airfoil
turning vanes of perforated metal with glass fiber insulation.

4.  Provide turning vanes of perforated metal with glass fiber insulation when acoustical lining
is indicated.

5. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

6. Provide turning vanes of perforated metal with glass fiber insulation when an acoustical
lining is required.

7. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver
frame, provide blank-out panels sealing louver area around duct. Use same material as
duct, painted black on exterior side; seal to louver frame and duct.

2.02 METAL DUCTS

A. Material Requirements:
1. Galvanized Steel: Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B,
with G60/Z2180 coating.

B. Round Metal Ducts:
1. Round Single Wall Duct: Round lock seam duct with galvanized steel outer wall.

2. Round Connection System: Interlocking duct connection system in accordance with
SMACNA (DCS).

C. Round Spiral Duct:
1. Round spiral lock seam duct with galvanized steel outer wall.

D. Connectors, Fittings, Sealants, and Miscellaneous:
1. Fittings: Manufacture with solid inner wall of perforated galvanized steel.
2. Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resistant.
a. Type: Heavy mastic or liquid used alone or with tape, suitable for joint configuration
and compatible with substrates, and recommended by manufacturer for pressure
class of ducts.
b. Surface Burning Characteristics: Flame spread index of zero and smoke developed
index of zero, when tested in accordance with ASTM E84.

2.03 FLEXIBLE DUCTS

A. Flexible Ducts: UL 181, Class 1, polyethylene film, mechanically fastened and rolled using
galvanized steel to form spiral helix.
1. Pressure Rating: 10 in-wc positive and 5 in-wc negative.
2. Maximum Velocity: 5500 fpm.
3. Temperature Range: Minus 20 degrees F to 250 degrees F.

2.04 AIR PLENUMS AND CASINGS
A. Fabricate in accordance with SMACNA (DCS) for indicated operating pressures indicated.

B. Minimum Fabrication Requirements:
1. Fabricate acoustic plenum or casing with reinforcing turned inward.
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C.

2. Provide 16-gauge, 0.059-inch sheet steel back facing and 22-gauge, 0.029-inch
perforated sheet steel front facing with 3/32 inch diameter holes on 5/32 inch centers.

3. Construct panels 3 inches thick, packed with 4.5 pcf minimum glass fiber insulation media,
on inverted channel of 16-gauge, 0.059-inch sheet steel.

4.  Mount floor-mounted plenum or casings on 4-inch high concrete curbs. At floor, rivet
panels on 8-inch centers to angles. Where floors are acoustically insulated, provide liner
of galvanized 18-gauge, 0.052-inch expanded metal mesh supported at 12-inch centers,
turned up 12 inches at sides with sheet metal shields.

Access Doors:

1. Install hinged access doors where indicated or required for access to equipment for
cleaning and inspection.

2. Reinforce door frames with steel angles tied to horizontal and vertical plenum supporting
angles.

3.  Provide clear wire glass observation ports, minimum 6 by 6 inch size.

2.05 DUCTS FOR KITCHEN EXHAUST APPLICATIONS

A.

B.

Provide ductwork, fittings, and appurtenances in accordance with NFPA 96, SMACNA (KVS),
UL 1978, and UL 2221 requirements and guidelines.

Class 1 duct for air with gas and grease particle exhaust at an air velocity of 1,500 to 2,500
fpm.

Where ducts are not self-draining back to equipment, provide low-point drain pocket with the
copper drain pipe to a sanitary sewer.

Design, fabricate, and install liquidtight preventing exhaust leakage into building.

Kitchen Hood and Grease Exhaust Duct:
1.  Fabricate in accordance with ductwork manufacturer's instructions, SMACNA (DCS),
SMACNA (KVS), and NFPA 96.
2. Round, Single-Wall, Premanufactured Grease Exhaust Duct:
a. UL Listed and labeled to UL 1978.
b. Construct of 20-gauge, 0.035-inch Type 304 stainless steel.
3.  Rectangular, Single-Wall, Premanufactured Grease Exhaust Duct:
a. UL Listed and labeled to UL 1978.
b. Construct of 18-gauge, 0.050-inch stainless steel using continuous external welded
joints in rectangular sections.
4. Grease Exhaust Duct Access Doors:
a. Listed when tested in accordance with UL 1978.
b. Install hinged access doors where indicated or required for access for cleaning and
inspection of duct.
c. Reinforce door frames with steel angles tied to horizontal and vertical plenum
supporting angles.

PART 3 EXECUTION
3.01 INSTALLATION

A.
B.
C.

Install, support, and seal ducts in accordance with SMACNA (DCS).
Duct sizes indicated are precise inside dimensions. For lined ducts, maintain sizes inside lining.

Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.

END OF SECTION
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SECTION 233300
AIR DUCT ACCESSORIES

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Backdraft dampers - metal.
Backdraft dampers - fabric.
Combination fire and smoke dampers.
Duct access doors.
Duct test holes.
Fire dampers.
Flexible duct connectors.
Smoke dampers.

T I O@mMMmMmUOO®

Volume control dampers.
J.  Air measuring control dampers.
1.02 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

B. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations; 2024.

C. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2020.

D. UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All
Revisions.

E. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

F. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition,
Including All Revisions.

G. UL 555C - Standard for Safety Ceiling Dampers; Current Edition, Including All Revisions.
H. UL 5558 - Standard for Smoke Dampers; Current Edition, Including All Revisions.
1.03 SUBMITTALS

A. Product Data: Provide for shop-fabricated assemblies including volume control dampers, duct
access doors, duct test holes, and hardware used. Include electrical characteristics and
connection requirements.

PART 2 PRODUCTS
2.01 BACKDRAFT DAMPERS - METAL

A. Gravity Backdraft Dampers, Size 18 by 18 inches or Smaller, Furnished with Air Moving
Equipment: Air moving equipment manufacturer's standard construction.

2.02 BACKDRAFT DAMPERS - FABRIC

A. Fabric Backdraft Dampers: Factory-fabricated.
1. Blades: Neoprene coated fabric material.
2. Birdscreen: 1/2 inch nominal mesh of galvanized steel or aluminum.
3. Maximum Velocity: 1000 fpm (5 mps) face velocity.

2.03 COMBINATION FIRE AND SMOKE DAMPERS
2.04 DUCT ACCESS DOORS
A. Fabricate in accordance with SMACNA (DCS) and as indicated.
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2.05 DUCT TEST HOLES

A. Temporary Test Holes: Cut or drill in ducts as required. Cap with neat patches, neoprene
plugs, threaded plugs, or threaded or twist-on metal caps.

2.06 FIRE DAMPERS

A. Ceiling (Radiation) Dampers: Galvanized steel, 22-gauge, 0.0299-inch frame and 16-gauge,
0.0598-inch flap, two layers of 0.125-inch thick ceramic fiber on top side and one layer on
bottom side for round flaps, with locking clip.

1. Rated for three hour service in compliance with UL 555C.

B. Horizontal Dampers: Galvanized steel, 22-gauge, 0.0299-inch frame, stainless steel closure
spring, and lightweight, heat-retardant, non-asbestos fabric blanket.

C. Curtain Type Dampers: Galvanized steel with interlocking blades. Provide stainless steel
closure springs and latches for horizontal installations. Configure with blades out of air stream
except for 1-inch pressure-class ducts up to 12 inches in height.

D. Fusible Links: UL 33, separate at 160 degrees F with adjustable link straps for combination
fire/balancing dampers.

2.07 FLEXIBLE DUCT CONNECTORS
A. Fabricate in accordance with SMACNA (DCS) and as indicated.
B. Flexible Duct Connections: Fabric crimped into metal edging strip.
2.08 SMOKE DAMPERS
A. Fabricate in accordance with NFPA 90A and UL 555S, and as indicated.

B. Dampers: UL Class 1 airfoil blade type smoke damper, normally open automatically operated
by pneumatic actuator.

C. Electro Thermal Link: Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL
listed and labeled.

2.09 VOLUME CONTROL DAMPERS

A. Products for Automatic Controls: See Section 253523.

B. Fabricate in accordance with SMACNA (DCS) and as indicated.
C. Single Blade Dampers:
D

Multi-Blade Damper: Fabricate consisting of opposed blades with maximum blade sizes 8 by
72 inches. Assemble center- and edge-crimped blades in prime-coated or galvanized-channel
frame with suitable hardware.

2.10 AIR MEASURING CONTROL DAMPERS

A. Factory-Mounted Assembly Requirements:
1. Damper Unit or Multi-Unit:

a. Construction: Flanged-to-duct frame made of extruded aluminum with V or 3V blades
for low to medium pressure applications, zinc-plated steel hardware, frame-mounted
shaft bearings, frame-assembly sleeve, and silicone seals at frame and blade ends.

b. Control: Opposed blade modulation by damper actuator(s) from air measuring
sensor transmitter-controller unit.

2. Air Measuring Sensor Transmitter-Controller:

a. Transmitter: Five percent accuracy, adjustable zero and span, 10 to 1 turndown, 0.1
percent of calibrated span linearity, 30 to 50 millisecond response time, minimum
overpressure of 150 percent over highest range value, alphanumeric indicating
display, wired or wireless connectivity for configuration, and terminal strip within
enclosed electronic components.

b. Controller: Configure to control hardware-linked damper actuator(s) based on locally
typed or software-defined setpoint. Access for user to do local or remote proportional,
integrative, and derivative control-loop tuning.
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B.
C.

c. Hardwired External Damper Actuator Output: Two-wire, 4 to 20 mA.
d. BTU Metering: Provide temperature sensor for field mounting upstream or
downstream of heating or cooling source.

Service Temperature Range: Minus 20 to 160 degrees F.

Enclosure Rating for Transmitter-Controller and Damper Actuator(s):
1. General: UL 50 or UL 50E listed for use in non-hazardous locations.

PART 3 EXECUTION
3.01 INSTALLATION

A.

B.

Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA (DCS). See Section 233100 for duct construction and pressure class.

Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated. Provide for cleaning kitchen exhaust ducts in accordance with NFPA 96 Provide
minimum 8 by 8 inch size access door for hand and shoulder access, or as indicated on
drawings. Provide minimum 4 by 4 inch size access door for balancing dampers only. Review
locations prior to fabrication.

Provide duct test holes where indicated and required for testing and balancing purposes.

Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations
indicated, where ducts and outlets pass through fire-rated components, and where required by
authorities having jurisdiction. Install with required perimeter mounting angles, sleeves,
breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

Demonstrate re-setting of fire dampers to Owner's representative.

Provide balancing dampers at points on supply, return, and exhaust systems where branches
are taken from larger ducts as required for air balancing. Install minimum two duct widths from
duct take-off.

END OF SECTION
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SECTION 238126.13
SMALL-CAPACITY SPLIT-SYSTEM AIR CONDITIONERS

PART 1 GENERAL
1.01 RELATED REQUIREMENTS

A. Section 260583 - Wiring Connections: Electrical characteristics and wiring connections and
installation and wiring of thermostats and other controls components.

1.02 REFERENCE STANDARDS

A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump
Equipment; 2026.

AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 2004.

C. ASHRAE Std 23 - Methods for Performance Testing Positive Displacement Refrigerant
Compressors and Compressor Units; 2022.

D. NEMA MG 00001 - Motors and Generators; 2024.
E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.

F. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems;
2024.

G. UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical;
Current Edition, Including All Revisions.

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

w

B. Product Data: Provide rated capacities, weights, accessories, electrical nameplate data, and
wiring diagrams.

C. Operation and Maintenance Data: Include manufacturer's descriptive literature, operating
instructions, installation instructions, maintenance and repair data, and parts listing.

D. Warranty: Submit manufacturers warranty and ensure forms have been filled out in Owner's
name and registered with manufacturer.

1.04 WARRANTY

A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
PART 2 PRODUCTS
2.01 SYSTEM DESIGN

A. Split-System Heating and Cooling Units: Self-contained, packaged, matched factory-
engineered and assembled, pre-wired indoor and outdoor units; UL listed.
1.  Heating and Cooling: Air-source electric heat pump located in outdoor unit with
evaporator; auxiliary electric heat.
2. Provide refrigerant lines internal to units and between indoor and outdoor units, factory
cleaned, dried, pressurized and sealed, with insulated suction line.

w

Performance Requirements: See Drawings for additional requirements.
C. Electrical Characteristics:

1. kW.

2. volts, single phase, 60 Hz.

3.  ___ amperes maximum fuse size.

4 Disconnect Switch: Factory mount disconnect switch on equipment under provisions of

Section 260583.
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2.02 INDOOR AIR HANDLING UNITS FOR DUCTED SYSTEMS

A.

Indoor Units: Self-contained, packaged, factory assembled, pre-wired unit consisting of

cabinet, supply fan, heating and cooling element(s), controls, and accessories; wired for single

power connection with control transformer.

1. Air Flow Configuration: Upflow.

2. Cabinet: Steel with baked enamel finish, easily removed and secured access doors with
safety interlock switches, glass fiber insulation with reflective liner.

Supply Fan: Centrifugal type rubber mounted with direct or belt drive with adjustable variable
pitch motor pulley.

1. Motor: NEMA MG 1; 1750 rpm single speed, permanently lubricated, hinge mounted.

2. Motor Electrical Characteristics:

Air Filters: 1 inch thick urethane, washable type arranged for easy replacement.

Evaporator Coils: Copper tube aluminum fin assembly, galvanized or polymer drain pan sloped
in all directions to drain, drain connection, refrigerant piping connections, restricted distributor or
thermostatic expansion valve.

1. Construction and Ratings: In accordance with AHRI 210/240 and UL 207.

2. Manufacturers: System manufacturer.

2.03 OUTDOOR UNITS

A.

D.

Outdoor Units: Self-contained, packaged, pre-wired unit consisting of cabinet, with compressor

and condenser.

1. Refrigerant: R-454B.

2. Construction and Ratings: In accordance with AHRI 210/240 with testing in accordance
with ASHRAE Std 23 and UL 207.

Air Cooled Condenser: Aluminum fin and copper tube coil, AHRI 520 with direct drive axial
propeller fan resiliently mounted, galvanized fan guard.

Accessories: Filter drier, high-pressure switch (manual reset), low pressure switch (automatic
reset), service valves and gauge ports, thermometer well (in liquid line).
1. Provide thermostatic expansion valves.

Operating Controls:
1. Control by room thermostat to maintain room temperature setting.

PART 3 EXECUTION
3.01 INSTALLATION

A.

B.

Install in accordance with manufacturer's instructions and requirements of local authorities
having jurisdiction.

Install in accordance with NFPA 90A and NFPA 90B.
END OF SECTION
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