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SECTION 09 67 23 - RESINOUS FLOORING – MAY 24, 2024 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Additive Alternate #2:

1. Resinous flooring, installed at hangar.

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site.

1. Review manufacturer's written instructions for substrate preparation and
environmental conditions affecting resinous flooring installation.

2. Review manufacturer's written instructions for installing resinous flooring
systems.

3. Review protection measures for adjacent construction and installed flooring, floor
drainage requirements, curbs, base details, and so forth.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.

1. Include manufacturer's technical data, installation instructions, and
recommendations for each resinous flooring component required.

B. Samples: For each resinous floor system required and for each color and texture
specified, 6 inches square in size, applied to a rigid backing by Installer for this Project.

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. Installer qualified in the installation of the specified
system with a minimum of three years of experience.

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For resinous flooring to include in maintenance manuals.

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.
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1. Engage an installer who is certified in writing by resinous flooring manufacturer
as qualified to apply resinous flooring systems indicated.

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original packages and containers, with seals unbroken, bearing
manufacturer's labels indicating brand name and directions for storage and mixing with
other components.

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Comply with resinous flooring manufacturer's written
instructions for substrate temperature, ambient temperature, moisture, ventilation, and
other conditions affecting resinous flooring installation.

B. Lighting: Provide permanent lighting or, if permanent lighting is not in place, simulate
permanent lighting conditions during resinous flooring installation.

C. Close spaces to traffic during resinous flooring installation and for 24 hours after
installation unless manufacturer recommends a longer period.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Flammability: Self-extinguishing in accordance with ASTM D635.

2.2 RESINOUS FLOORING 

A. Resinous Flooring System: Abrasion-, impact-, and chemical-resistant, resin-based
monolithic floor surfacing designed to produce a seamless floor.

1. Basis-of-Design Product: Subject to compliance with requirements, provide
Terrazzo & Marble Supply Companies; Terroxy Resin Systems; Industrial Thin
Set or comparable product by one of the following:

a. Garland Company, Inc. (The)
b. Sherwin-Williams High Performance Flooring

B. Source Limitations: Obtain primary resinous flooring materials, including primers,
resins, hardening agents, grouting coats, and topcoats, from single source from single
manufacturer. Obtain secondary materials, including patching and fill material, joint
sealant, and repair materials, of type and from manufacturer recommended in writing
by manufacturer of primary materials.
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C. System Characteristics:

1. Color and Pattern: As selected by Architect from manufacturer's full range.
2. Wearing Surface: Manufacturer's standard wearing surface.
3. Overall System Thickness: 40 mils.

D. System Physical Properties: Provide resinous flooring system with the following
minimum physical property requirements when tested in accordance with test methods
indicated:

1. Compressive Strength: 12,000 psi minimum in accordance with ASTM C579.
2. Tensile Strength: 1700 psi (11.7 MPa) minimum in accordance with ASTM C307.
3. Flexural Modulus of Elasticity: 4,000 psi minimum in accordance with ASTM

C580.
4. Impact Resistance: Withstands 13.3 ft - lbs without cracking, delamination or

chipping in accordance with MIL-D-3134J
5. Resistance to Elevated Temperature: No slip of flow at required temperature of

158 degrees (F) in accordance with MIL-D-3134J
6. Abrasion Resistance: 30-50 mg maximum weight loss in accordance with ASTM

D4060.
7. Hardness: 70/65, Shore D in accordance with ASTM D2240.

E. Primer: Type recommended in writing by resinous flooring manufacturer for substrate
and resinous flooring system indicated.

F. Topcoat: UV Clear Topcoat as provided by manufacturer.

G. Patching and Fill Material: Resinous product of or approved by resinous flooring
manufacturer and recommended in writing by manufacturer for installation indicated.

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

1. Verify that finishes of substrates comply with tolerances and other requirements
specified in other Sections and that substrates are free of cracks, ridges,
depressions, scale, and foreign deposits that might interfere with adhesion of
resinous flooring systems.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION 

A. Prepare and clean substrates in accordance with resinous flooring manufacturer's
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written instructions for substrate indicated to ensure adhesion. 

B. Concrete Substrates: Provide sound concrete surfaces free of laitance, glaze,
efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and other
contaminants incompatible with resinous flooring.

1. Roughen concrete substrates as follows:

a. Shot-blast surfaces with an apparatus that abrades the concrete surface,
contains the dispensed shot within the apparatus, and recirculates the shot
by vacuum pickup.

b. Comply with requirements in SSPC-SP 13/NACE No. 6, with a Concrete
Surface Profile of 3 or greater in accordance with ICRI Technical Guideline
No. 310.2R, unless manufacturer's written instructions are more stringent.

2. Repair damaged and deteriorated concrete in accordance with resinous flooring
manufacturer's written instructions.

3. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq.
ft., and perform no fewer than three tests in each installation area and with test
areas evenly spaced in installation areas.

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation
only after substrates have maximum moisture-vapor-emission rate of
5 lb of water/1000 sq. ft. in 24 hours.

b. Relative Humidity Test: Using in-situ probes, ASTM F2170. Proceed with
installation only after substrates have a maximum 80 percent relative
humidity level measurement.

4. Alkalinity and Adhesion Testing: Perform tests recommended in writing by
resinous flooring manufacturer. Proceed with installation only after substrate
alkalinity is not less than 6 or more than 8 pH unless otherwise recommended in
writing by flooring manufacturer,

C. Patching and Filling: Use patching and fill material to fill holes and depressions in
substrates in accordance with manufacturer's written instructions.

1. Control Joint Treatment: Treat control joints and other nonmoving substrate
cracks to prevent cracks from reflecting through resinous flooring in accordance
with manufacturer's written instructions.

D. Resinous Materials: Mix components and prepare materials in accordance with
resinous flooring manufacturer's written instructions.

3.3 INSTALLATION 

A. Apply components of resinous flooring system in accordance with manufacturer's
written instructions to produce a uniform, monolithic wearing surface of thickness
specified.
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1. Coordinate installation of components to provide optimum adhesion of resinous
flooring system to substrate, and optimum intercoat adhesion.

2. Cure resinous flooring components in accordance with manufacturer's written
instructions. Prevent contamination during installation and curing processes.

3. Expansion and Isolation Joint Treatment: At substrate expansion and isolation
joints, comply with resinous flooring manufacturer's written instructions.

B. Primer: Apply primer over prepared substrate at spreading rate recommended in
writing by manufacturer.

C. Reinforcing Membrane: Apply reinforcing membrane to substrate cracks.

D. Topcoats: Apply topcoats in number indicated for flooring system specified, at
spreading rates recommended in writing by manufacturer, and to produce wearing
surface specified.

3.4 PROTECTION 

A. Protect resinous flooring from damage and wear during the remainder of construction
period. Use protective methods and materials, including temporary covering,
recommended in writing by resinous flooring manufacturer.

END OF SECTION 09 67 23 
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SECTION 22 11 23 - FACILITY NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 

2. Piping Specialties. 

3. Piping and tubing joining materials. 

4. Valves. 

5. Pressure regulators. 

1.3 DEFINITIONS 

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, 
furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces 
above ceilings, unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished 
occupied spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor 
ambient temperatures and weather conditions. Examples include rooftop locations. 

1.4 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 

B. Natural-Gas System Pressures within Buildings: Two (2) pressure ranges. Primary 
pressure is more than 0.5 psig but not more than 2.0 psig and is reduced to secondary 
pressure of 0.5 psig or less. 

Issued by Addendum #1 
May 24, 2024



                                                                                                                       SECTION 22 11 23 -  
                                                                                                 FACILITY NATURAL-GAS PIPING 

Crawford County Airport  22 11 23 - 2 FACILITY NATURAL 
New Terminal Building   GAS PIPING 

C. Delegated Design: Design restraints and anchors for natural-gas piping and 
equipment. 

D. NFPA 54-2021 and 2021 International Fuel Gas Code as adopted by the City of 
Springfield. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Piping specialties. 

2. Pipes, tubes and fittings. 

3. Valves. Include pressure rating, capacity. 

4. Pressure regulators. 

5. Thermal gas mass flow meter.  

6. Dielectric fittings. 

7. Service meters. 

1.6 QUALITY ASSURANCE 

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

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

C. Illinois Department of Transportation (IDOT) requires all iron and steel products which 
will be incorporated in the work must be domestically manufactured in the United 
States. FHWA and FRA in 49 USC 22905 state that steel, iron, and manufactured 
goods used in the project must be produced in the United States.  We interpret 
“manufactured goods” to be those manufactured with iron or steel.   

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas 
piping according to requirements of authorities having jurisdiction. 

B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent entrance of 
dirt, debris, and moisture. 
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C. Store and handle pipes and tubes having factory-applied protective coatings to avoid 
damaging coating, and protect from direct sunlight. 

1.8 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and verify existing utility locations. 
Contact utility-locating service for area where Project is located. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each product type from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Comply with the versions of NFPA 54 and the International Fuel Gas Code currently 
accepted by the local jurisdiction. 

B. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 

2. Service Regulators:  65 psig minimum unless otherwise indicated. 

3. Minimum Operating Pressure of Service Meter:  10 psig. 

2.3 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B: 

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern. 

2. Wrought-Steel Welding Fittings: ASTM A234/A234M for butt welding and socket 
welding. 

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground 
joint, and threaded ends. 

4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, 
including bolts, nuts, and gaskets of the following material group, end 
connections, and facings: 
a. Material Group: 1.1. 
b. End Connections: Threaded or butt welding to match pipe. 
c. Lapped Face: Not permitted underground. 
d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum O-

rings, and spiral-wound metal gaskets. 
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e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless 
steel underground. 

5. Protective Coating for Underground Piping: Factory-applied, three-layer coating 
of epoxy, adhesive, and PE. 
a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves. 

6. Mechanical Couplings: 
a. Manufacturers: Subject to compliance with requirements, provide products 

by one of the following: 
1) Baker Hughes Company. 
2) Smith-Blair, a Xylem brand. 
3) Viega LLC. 

b. Stainless steel flanges and tube with epoxy finish. 
c. NBR seals. 
d. Stainless steel bolts, washers, and nuts. 
e. Coupling is to be capable of joining PE pipe to PE pipe, steel pipe to PE 

pipe, or steel pipe to steel pipe. 
f. Steel body couplings installed underground on plastic pipe are to be factory 

equipped with anode. 

2.4 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24. 

2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69. 

3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75. 

4. Corrugated, stainless steel tubing with polymer coating. 

5. Operating-Pressure Rating: 2 psig. 

6. End Fittings: Zinc-coated steel. 

7. Threaded Ends: Comply with ASME B1.20.1. 

8. Maximum Length: 72 inches. 

B. Quick-Disconnect Devices: Comply with ANSI Z21.41. 

1. Copper-alloy convenience outlet and matching plug connector. 

2. Seals: Nitrile. 

3. Hand operated with automatic shutoff when disconnected. 

4. For indoor or outdoor applications. 
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5. Adjustable, retractable restraining cable. 

C. Y-Pattern Strainers: 

1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for 
NPS 2-1/2 and larger. 

3. Strainer Screen:  40-mesh startup strainer, and perforated stainless steel basket 
with 50 percent free area. 

4. CWP Rating: 125 psig. 

D. Basket Strainers: 

1. Body: ASTM A126, Class B, high-tensile cast iron with bolted cover and bottom 
drain connection. 

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for 
NPS 2-1/2 and larger. 

3. Strainer Screen:  40-mesh startup strainer, and perforated stainless steel basket 
with 50 percent free area. 

4. CWP Rating: 125 psig. 

E. T-Pattern Strainers: 

1. Body: Ductile or malleable iron with removable access coupling and end cap for 
strainer maintenance. 

2. End Connections: Grooved ends. 

3. Strainer Screen:  40-mesh startup strainer, and perforated stainless steel basket 
with 57 percent free area. 

4. CWP Rating: 750 psig. 

F. Weatherproof Vent Cap: 

1. Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with 
free area at least equal to cross-sectional area of connecting pipe and threaded-
end connection. 

2.5 JOINING MATERIALS 

A. Joint Compound and Tape: Suitable for natural gas. 
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B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

2.6 MANUAL GAS SHUTOFF VALVES 

A. See "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve 
type is applied in various services. 

B. General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with 
ASME B16.33. 

1. CWP Rating:  125 psig. 

2. Threaded Ends: Comply with ASME B1.20.1. 

3. Tamperproof Feature: Locking feature for valves indicated in "Underground, 
Manual Gas Shutoff Valve Schedule" and "Aboveground, Manual Gas Shutoff 
Valve Schedule" articles. 

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
valves 1 inch and smaller. 

5. Service Mark: Valves NPS 1-1/4 to NPS 2 having initials "WOG" permanently 
marked on valve body. 

6. Service Mark: Valves 1-1/4 in. to NPS 2 shall have initials "WOG" permanently 
marked on valve body. 

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with 
ASME B16.38. 

1. CWP Rating:  125 psig. 

2. Flanged Ends: Comply with ASME B16.5 for steel flanges. 

3. Tamperproof Feature: Locking feature for valves indicated in "Underground, 
Manual Gas Shutoff Valve Schedule" and "Aboveground, Manual Gas Shutoff 
Valve Schedule" articles. 

4. Service Mark: Initials "WOG" permanently marked on valve body. 

D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110: 

1. Manufacturers: Subject to compliance with requirements, the following are 
provided as examples of manufacturers providing products with the salient 
characteristics to be found in the submitted product.  Manufacturers offering 
products that may be incorporated into the Work include, but are not limited, to, 
manufacturers specified: 
a. A.Y. McDonald Mfg. Co. 
b. BrassCraft Manufacturing Co.; a Masco company. 
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c. Conbraco Industries, Inc. 
d. Lyall, R. W. & Company, Inc. 
e. Perfection Corporation. 

2. Body: Bronze, complying with ASTM B 584. 

3. Ball: Chrome-plated bronze. 

4. Stem: Bronze; blowout proof. 

5. Seats: Reinforced TFE; blowout proof. 

6. Packing: Threaded-body packnut design with adjustable-stem packing. 

7. Ends: Threaded as indicated in "Aboveground Manual Gas Shutoff Valve 
Schedule" Articles. 

8. CWP Rating: 600 psig. 

9. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL 
acceptable to authorities having jurisdiction. 

10. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 

2.7 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage and suitable for natural gas. 

2. Steel jacket and corrosion-resistant components. 

3. Elevation compensator. 

4. End Connections: Threaded for regulators NPS 2 and smaller; flanged for 
regulators NPS 2-1/2 and larger. 

B. Appliance Pressure Regulators: Comply with ANSI Z21.18. 

1.  

2. Body and Diaphragm Case: Die-cast aluminum. 

3. Springs: Zinc-plated steel; interchangeable. 

4. Diaphragm Plate: Zinc-plated steel. 

5. Seat Disc: NBR. 

6. Seal Plug: UV-stabilized, mineral-filled nylon. 
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7. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint 
finish. 

8. Regulator may include vent limiting device, instead of vent connection, if 
approved by authorities having jurisdiction. 

9. Maximum Inlet Pressure:  2 psig. 

2.8 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be 
joined. 

B. Dielectric Unions: 

1. Description: 
a. Standard: ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges: 

1. Description: 
a. Standard: ASSE 1079. 
b. Factory-fabricated, bolted, companion-flange assembly. 
c. Pressure Rating:  125 psig minimum at 180 deg F. 
d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 

2.9 LABELING AND IDENTIFYING 

A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description and rated pressure of 
utility, with metallic core encased in a protective jacket for corrosion protection, 
detectable by metal detector when tape is buried up to 30 inches deep; colored yellow. 

B. Label and identify gas piping and pressure outside a multitenant building by tenant. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping 
connections before equipment installation. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Close equipment shutoff valves before turning off natural gas to premises or piping 
section. 

B. Inspect natural-gas piping according to NFPA 54 and the International Fuel Gas Code 
to determine that natural-gas utilization devices are turned off in piping section 
affected. 

C. Comply with NFPA 54 and the International Fuel Gas Code requirements for 
prevention of accidental ignition. 

3.3 OUTDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging 
of natural-gas piping. 

B. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 

2. Repair damage to PE coating on pipe as recommended in writing by protective 
coating manufacturer. 

3. Replace pipe having damaged PE coating with new pipe. 

C. Install fittings for changes in direction and branch connections. 

3.4 INDOOR PIPING INSTALLATION 

A. Comply with NFPA 54 and the International Fuel Gas Code for installation and purging 
of natural-gas piping. 

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

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure 
during progress of construction, to allow for mechanical installations. 

D. Do not install piping in concealed locations unless sleeved with the sleeve open at both 
ends. 

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

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

H. Locate valves for easy access. 

I. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment 
traps. 

J. Install piping free of sags and bends. 

K. Install fittings for changes in direction and branch connections. 

L. Verify final equipment locations for roughing-in. 

M. Comply with requirements in Sections specifying gas-fired appliances and equipment 
for roughing-in requirements. 

N. Drips and Sediment Traps: Install drips at points where condensate may collect, 
including service-meter outlets. Locate where accessible to permit cleaning and 
emptying. Do not install where condensate is subject to freezing: 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or 
capped. Use nipple a minimum length of 3 pipe diameters, but not less than 3 in. 
long and same size as connected pipe. Install with space below bottom of drip to 
remove plug or cap. 

2. Install sediment trap on both sides of regulators for gas reduction to 2 psig with 
valve and capped. 

O. Conceal pipe installations in pipe spaces, utility spaces and above ceilings unless 
indicated to be exposed to view. 

P. Extend relief vent connections for service regulators, line regulators, and overpressure 
protection devices to outdoors and terminate with weatherproof vent cap. 

Q. Concealed Location Installations: Except as specified below, install concealed natural-
gas piping in containment conduit constructed of steel pipe with welded joints as 
described in Part 2. Install a vent pipe from containment conduit to outdoors and 
terminate with weatherproof vent cap: 

1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators 
may be installed in accessible spaces without containment conduit. 

2. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls 
from physical damage using steel striker barriers at rigid supports: 
a. Exception: Tubing passing through partitions or walls does not require 

striker barriers. 
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3. Prohibited Locations: 
a. Do not install natural-gas piping in or through circulating air ducts, clothes 

or trash chutes, chimneys or gas vents (flues), ventilating ducts, or 
dumbwaiter or elevator shafts. 

b. Do not install natural-gas piping in solid walls or partitions. 

R. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level 
side down. 

S. Connect branch piping from top or side of horizontal piping. 

T. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to 
each piece of equipment. Unions are not required at flanged connections. 

U. Do not use natural-gas piping as grounding electrode. 

V. Install strainer on inlet of each line-pressure regulator and automatic or electrically 
operated valve. 

W. Install pressure gauge upstream and downstream from each line regulator. Pressure 
gauges are specified in Section 230519 "Meters and Gauges for HVAC Piping." 

X. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

Y. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals 
for Plumbing Piping." 

Z. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

AA. Install sleeves for piping penetrations of walls, ceilings, and floors. 

3.5 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance.  

B. Install regulators and overpressure protection devices with maintenance access space 
adequate for servicing and testing. 

C. Do not install valves in return-air plenums. 

3.6 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 
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B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 

2. Cut threads full and clean using sharp dies. 

3. Ream threaded pipe ends to remove burrs and restore full inside diameter of 
pipe. 

4. Apply appropriate thread compound to external pipe threads unless dryseal 
threading is specified. 

5. 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. Welded Joints: 

1. Construct joints in accordance with AWS D10.12/D10.12M, using qualified 
processes and welding operators. 

2. Bevel plain ends of steel pipe. 

3. Patch factory-applied protective coating as recommended by manufacturer at 
field welds and where damage to coating occurs during construction. 

E. Flanged Joints: Install gasket material, size, type, and thickness appropriate for 
natural-gas service. Install gasket concentrically positioned. 

3.7 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Section 220529 "Hangers and Supports for Plumbing 
Piping and Equipment" for hangers, supports, and anchor devices. 

B. Install hangers for steel piping, with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS SP-58, locally enforced codes, and authorities having 
jurisdiction requirements, whichever are most stringent. 

C. Support horizontal piping within 12 inches of each fitting. 

D. Support vertical runs of steel piping to comply with MSS SP-58, locally enforced codes, 
and authorities having jurisdiction requirements, whichever are most stringent. 

3.8 CONNECTIONS 

A. Install piping adjacent to appliances to allow service and maintenance of appliances. 
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B. Connect piping to appliances using manual gas shutoff valves and unions. Install valve 
within 72 in. of each gas-fired appliance and equipment. Install union between valve 
and appliances or equipment. 

C. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance. 

D. Connect to utility's gas main according to utility's procedures and requirements. 

E. Install natural-gas piping electrically continuous, and bonded to gas-appliance 
equipment grounding conductor of the circuit powering the appliance in accordance 
with NFPA 70. 

3.9 LABELING AND IDENTIFYING 

A. Comply with requirements in Section 22 05 53 "Identification for Plumbing Piping and 
Equipment" for piping identification. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Test, inspect, and purge natural gas according to NFPA 54 and the International 
Fuel Gas Code and authorities having jurisdiction. 

C. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.11 OUTDOOR PIPING SCHEDULE  

A. Aboveground, branch piping NPS 2 and smaller shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground natural-gas piping is to be the following: 

1. Steel pipe with wrought-steel fittings and welded joints. 

C. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints if the 
concealed location exceptions as specified under the indoor piping installation 
requirements of this specification section are not achieved. 

D. Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded 
or wrought-steel fittings with welded joints.  
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3.12 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG 
AND LESS THAN 5 PSIG 

A. Aboveground, branch piping NPS 2 and smaller shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 

2. Steel pipe with wrought-steel fittings and welded joints. 

C. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints if the 
concealed location exceptions as specified under the indoor piping installation 
requirements of this specification section are not achieved. 

D. Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded 
or wrought-steel fittings with welded joints.  

3.13 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one (1) of the 
following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

B. Distribution piping valves for pipe sizes NPS 2-1/2 and larger are to be the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

C. Valves in branch piping for single appliance shall be one (1) of the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 

END OF SECTION 22 11 23 
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SECTION 23 34 16 - CENTRIFUGAL HVAC FANS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
 

1. Square in-line centrifugal fans. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for fans. 

2. Rated capacities, operating characteristics, and furnished specialties and 
accessories. 

3. Certified fan performance curves with system operating conditions indicated. 
4. Certified fan sound-power ratings. 
5. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
6. Material thickness and finishes, including color charts. 
7. Dampers, including housings, linkages, and operators. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 
size of each field connection. 

3. Include diagrams for power, signal, and control wiring. 
4. Design Calculations: Calculate requirements for selecting vibration isolators and 

for designing vibration isolation bases. 
5. Vibration Isolation Base Details: Detail fabrication, including anchorages and 

attachments to structure and to supported equipment. Include adjustable motor 
bases, rails, and frames for equipment mounting. 

C. Delegated-Design Submittal: Contractor shall be responsible for identifying HVAC 
piping and equipment that requires additional seismic restraints in accordance with the 
seismic criteria and ASCE 7. Contractor shall submit the following: 
1. A list of piping and equipment that will be provided with seismic restraints. 
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2. Product data and shop drawings of the proposed seismic restraints. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Fan room layout and relationships between components and 
adjacent structural and mechanical elements, drawn to scale, and coordinated with 
each other, using input from installers of the items involved. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For centrifugal fans to include in normal operation, 
emergency operation, and maintenance manuals with replacement parts listing. 

PART 2 - PRODUCTS 

2.1 SQUARE IN-LINE CENTRIFUGAL FANS 

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

1. Loren Cook Company 
2. Greenheck Fan Corp. 
3. Twin City Fan 
4. Carnes 
5. Owner-approved equal 

B. Description: Square in-line centrifugal fans. 

C. Housing: 

1. Housing Material:  Reinforced steel. 
2. Housing Coating:  Manufacturer standard. 
3. Housing Construction: Side panels shall be easily removable for service. Include 

inlet and outlet flanges, and support bracket adaptable to floor, side wall, or 
ceiling mounting. 

D. Direct-Drive Units: Motor mounted in airstream, factory wired to disconnect switch 
located on outside of fan housing; with wheel, inlet cone, and motor on swing-out 
service door. 

E. Fan Wheels: Aluminum airfoil blades welded to aluminum hub. 

F. Motor Enclosure:  Open, drip proof. 
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G. Accessories: 

1. Access for Inspection, Cleaning, and Maintenance: Comply with requirements in 
ASHRAE 62.1. 

2. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less 
than 50 percent. 

3. Volume-Control Damper: Manually operated with quadrant lock, located in fan 
outlet. 

4. Companion Flanges: For inlet and outlet duct connections. 
5. Fan Guards: 1/2- by 1-inch mesh of galvanized steel in removable frame. Provide 

guard for inlet or outlet for units not connected to ductwork. 

H. Provide motor disconnect switch. 

I. Provide NEMA-1 toggle switch. 

2.2 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, and efficiency 
requirements for motors specified in Section 23 05 13 "Common Motor Requirements 
for HVAC Equipment." 

B. Where variable-frequency drives are indicated or scheduled, provide fan motor 
compatible with variable-frequency drive. 

2.3 SOURCE QUALITY CONTROL 

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

B. AMCA Compliance: Fans shall comply with AMCA 11 and bear the AMCA-Certified 
Ratings Seal. 

C. Fan Sound Ratings: Comply with AMCA 311 and label fans with the AMCA-Certified 
Ratings Seal. Sound ratings shall comply with AMCA 301. The fans shall be tested 
according to AMCA 300. 

D. Fan Performance Ratings: Comply with AMCA 211 and label fans with AMCA-Certified 
Rating Seal. The fans shall be tested for air performance - flow rate, fan pressure, 
power, fan efficiency, air density, speed of rotation, and fan efficiency - according to 
AMCA 210/ASHRAE 51. 

E. Operating Limits: Classify fans according to AMCA 99. 
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PART 3 - EXECUTION 

3.1 INSTALLATION OF CENTRIFUGAL HVAC FANS 

A. Install centrifugal fans level and plumb. 

B. Disassemble and reassemble units, as required for moving to the final location, 
according to manufacturer's written instructions. 

C. Lift and support units with manufacturer's designated lifting or supporting points. 

D. Equipment Mounting: 

1. Support duct-mounted and other hanging centrifugal fans directly from the 
building structure, using suitable hanging systems as specified in Section 
23 05 29 "Hangers and Supports for HVAC Piping and Equipment." 

E. Install units with clearances for service and maintenance. 

F. Label fans according to requirements specified in Section 23 05 53 "Identification for 
HVAC Piping and Equipment." 

3.2 DUCTWORK CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 
connections with flexible connectors. Flexible connectors are specified in 
Section 23 33 00 "Air Duct Accessories." 

B. Install ducts adjacent to fans to allow service and maintenance. 

3.3 ELECTRICAL CONNECTIONS 

A. Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power 
Conductors and Cables." 

B. Ground equipment according to Section 26 05 26 "Grounding and Bonding for 
Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, according 
to NFPA 70 and NECA 1. 

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in 
Section 26 05 53 "Identification for Electrical Systems." 

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black 
background and engraved white letters at least 1/2 inch high. 
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3.4 CONTROL CONNECTIONS 

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

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that 

connections to ducts and electrical components are complete. Verify that proper 
thermal-overload protection is installed in motors, starters, and disconnect 
switches. 

3. Verify that there is adequate maintenance and access space. 
4. Verify that cleaning and adjusting are complete. 
5. Disconnect fan drive from motor, verify proper motor rotation direction, and verify 

fan wheel free rotation and smooth bearing operation. Reconnect fan drive 
system, align and adjust belts, and install belt guards. 

6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
9. See Section 23 05 93 "Testing, Adjusting, and Balancing For HVAC" for testing, 

adjusting, and balancing procedures. 
10. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties. Controls and equipment will be considered 
defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust belt tension. 

C. Comply with requirements in Section 23 05 93 "Testing, Adjusting, and Balancing for 
HVAC" for testing, adjusting, and balancing procedures. 

D. Replace fan and motor pulleys as required to achieve design airflow. 

E. Lubricate bearings. 
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3.7 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain centrifugal fans. 

END OF SECTION 23 34 16 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes:

1. Hooded ventilators.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.

B. Shop Drawings: For gravity ventilators.

1. Include plans, elevations, sections, details, ventilator attachments to curbs, and
curb attachments to roof structure.

2. Show weep paths, gaskets, flashing, sealant, and other means of preventing
water intrusion.

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Roof-framing plans and other details, drawn to scale, and
coordinated with each other, based on input from installers of the items involved:

1.5 COORDINATION 

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof
penetrations with actual equipment provided.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Ventilators shall withstand the effects of gravity loads and the
following loads and stresses within limits and under conditions indicated without
permanent deformation of ventilator components, noise or metal fatigue caused by
ventilator blade rattle or flutter, or permanent damage to fasteners and anchors. Wind
pressures shall be considered to act normal to the face of the building.

Issued by Addendum #1 
May 24, 2024



SECTION 233723 - 
HVAC GRAVITY VENTILATORS 

 

Crawford County Airport 
New Terminal Building 

 23 37 23 - 2 HVAC GRAVITY VENTILATORS 

1. Designed to withstand wind loads of up to 150 mph.

B. Seismic Performance: Ventilators, including attachments to other construction, shall
withstand the effects of earthquake motions determined according to ASCE/SEI 7.

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1.

D. ASHRAE 62.1 Compliance: Section 5, "Systems and Equipment" and Section 7,
"Construction and System Start-up."

E. Water Entrainment: Limit water penetration through unit to comply with ASHRAE 62.1.

F. Capacities and Characteristics:

1. Refer to equipment schedule included on project drawings.

2.2 FABRICATION 

A. Factory or shop fabricate gravity ventilators to minimize field splicing and assembly.
Disassemble units to the minimum extent as necessary for shipping and handling.
Clearly mark units for reassembly and coordinated installation.

B. Fabricate frames, including integral bases, to fit in openings of sizes indicated, with
allowances made for fabrication and installation tolerances, adjoining material
tolerances, and perimeter sealant joints.

C. Fabricate units with closely fitted joints and exposed connections accurately located
and secured.

D. Fabricate supports, anchorages, and accessories required for complete assembly.

E. Perform shop welding by AWS-certified procedures and personnel.

2.3 HOODED VENTILATORS 

A. Description: Hooded rectangular for intake and exhaust air.

B. Manufacturers: Subject to compliance with requirements; acceptable manufacturers
offering products that may be incorporated into the Work include the following:

a. Greenheck Fan Corporation.
b. Loren Cook Company.
c. PennBarry.

C. Source Limitations: Obtain hooded ventilators from single manufacturer.

D. Construction:
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1. Material: Aluminum, of thickness required to comply with structural performance
requirements, but not less than 0.063-inch-thick base and 0.050-inch thick hood;
suitably reinforced.

2. Insulation: None.
3. Bird Screening: Aluminum, 1/2-inchsquare mesh.

E. Roof Curbs: Galvanized-steel sheet; with mitered and welded corners; 1-1/2-inch thick,
rigid fiberglass insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as
required to fit roof opening and ventilator base.

1. Configuration: Self-flashing without a cant strip, with mounting flange.
2. Overall Height: 12 inches.

F. Dampers
1. Location: Interior ductwork, accessible from interior of the building.
2. Control: Gravity Backdraft
3. Material: Aluminum construction.
4. Size: Match ductwork.

a. Balanced for minimal resistance to flow.

2.4 MATERIALS 

A. Aluminum Extrusions: ASTM B221, Alloy 6063-T5 or T-52.

B. Aluminum Sheet: ASTM B209, Alloy 3003 or 5005, with temper as required for forming
or as otherwise recommended by metal producer for required finish.

C. Fasteners: Same basic metal and alloy as fastened metal or 300 Series stainless steel
unless otherwise indicated. Do not use metals that are incompatible with joined
materials.

1. Use types and sizes to suit unit installation conditions.
2. Use hex-head or Phillips pan-head screws for exposed fasteners unless

otherwise indicated.

D. Post-Installed Fasteners for Concrete and Masonry: Torque-controlled expansion
anchors made from stainless-steel components, with capability to sustain without
failure a load equal to 4 times the loads imposed for concrete, or 6 times the load
imposed for masonry, as determined by testing according to ASTM E488/E488M,
conducted by a qualified independent testing agency.

E. Bituminous Paint: Cold-applied asphalt emulsion complying with
ASTM D1187/D1187M.
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install gravity ventilators level, plumb, and at indicated alignment with adjacent work.

B. Secure gravity ventilators to roof curbs with zinc-plated hardware, that comply with the
wind and seismic fastening requirements. Use concealed anchorages where possible.
Refer to Section 077200 "Roof Accessories."

C. Install gravity ventilators with clearances for service and maintenance.

D. Install perimeter reveals and openings of uniform width for sealants and joint fillers, as
indicated.

E. Install concealed gaskets, flashings, joint fillers, and insulation as installation
progresses. Comply with Section 079200 "Joint Sealants" for sealants applied during
installation.

F. Label gravity ventilators according to requirements specified in Section 230553
"Identification for HVAC Piping and Equipment."

G. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by
applying a heavy coating of bituminous paint on surfaces that will be in contact with
concrete, masonry, or dissimilar metals.

H. Repair finishes damaged by cutting, welding, soldering, and grinding. Restore finishes,
so no evidence remains of corrective work. Return items that cannot be refinished in
the field to the factory, make required alterations, and refinish entire unit or provide
new units.

I. Refer to Section 077200 "Roof Accessories" for flashing and counterflashing of roof
curbs.

3.2 CONNECTIONS 

A. Duct installation and connection requirements are specified in Section 233113 "Metal
Ducts" Drawings indicate general arrangement of ducts and duct accessories.

END OF SECTION 23 37 23 
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SECTION 23 51 23 - GAS VENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Listed double-wall vents. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for product. 

B. Shop Drawings: For vents. 

1. Include plans, elevations, sections, and attachment details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 
size of each field connection. 

3. Detail fabrication and assembly of hangers. 

1.4 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for shop and field welding of 

joints and seams in vents. 

B. Certified Sizing Calculations: Manufacturer shall certify venting system sizing 
calculations. 
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PART 2 - PRODUCTS 

2.1 LISTED SPECIAL GAS VENTS 

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

1. Heatfab Saf-T Vent. 
2. Metal-Fab, Inc. 
3. Selkirk Corporation; DuraVent. 
4. Z-Flex; a division of the Novaflex Group. 
5. Jeremias Inc. 

B. Description: Double-wall metal vents tested according to UL 1738 and rated for 480 
deg F continuously, with positive or negative flue pressure complying with NFPA 211. 

C. Construction: Inner shell and outer jacket separated by at least a 1/2-inch airspace. 

D. Inner Shell: ASTM A959, Type 29-4C stainless steel. 

E. Outer Jacket:  Aluminized steel. 

F. Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, adjustable 
roof flashings, storm collars, support assemblies, thimbles, firestop spacers, and 
fasteners; fabricated from similar materials and designs as vent-pipe straight sections; 
all listed for same assembly. 

1. Termination: Per radiant tube heater manufacturer’s recommendations. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATION 

A. Listed Special Gas Vent: Modulating and condensing gas appliances. 

3.3 INSTALLATION OF LISTED VENTS 

A. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These 
items are specified in Section 07 72 00 "Roof Accessories." 
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B. Comply with minimum clearances from combustibles and minimum termination heights 
according to product listing or NFPA 211, whichever is most stringent. 

C. Seal between sections of positive-pressure vents according to manufacturer's written 
installation instructions, using sealants recommended by manufacturer. 

D. Support vents at intervals recommended by manufacturer to support weight of vents 
and all accessories, without exceeding appliance loading. 

E. Lap joints in direction of flow. 

3.4 CLEANING 

A. After completing system installation, including outlet fittings and devices, inspect 
exposed finish. Remove burrs, dirt, and construction debris, and repair damaged 
finishes. 

END OF SECTION 23 51 23 
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SECTION 235523.13 - LOW-INTENSITY, GAS-FIRED, RADIANT HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes low-intensity, gas-fired, forced-draft radiant heaters. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 

B. Shop Drawings: 

1. Signed, sealed, and prepared by or under the supervision of a qualified 
professional engineer. 

2. Include plans, elevations, sections, and mounting details. 
3. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 
size of each field connection. 

4. Detail fabrication and assembly of high-intensity, gas-fired, radiant heaters, as 
well as procedures and diagrams. 

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

C. Delegated-Design Submittal: Contractor shall be responsible for identifying HVAC 
piping and equipment that requires additional seismic restraints in accordance with the 
seismic criteria and ASCE 7. Contractor shall submit the following: 

1. A list of piping and equipment that will be provided with seismic restraints. 
2. Product data and shop drawings of the proposed seismic restraints. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans, elevations, and other details, drawn to scale, on which 
the following items are shown and coordinated with each other, using input from 
installers of the items involved: 

1. Structural members to which equipment will be attached. 
2. Gas piping to heater installations 
3. Thermostats and wiring to heaters. 
4. Heater locations and clearance requirements. 
5. Other suspended ceiling components including the following: 

a. Lighting fixtures. 
b. Ductwork 
c. Air outlets and inlets. 

B. Field quality-control reports. 

C. Sample Warranty: For manufacturer's special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For gas-fired, radiant heaters to include in 
emergency, operation, and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Igniter: One hot-surface burner igniter(s) for each style of gas-fired, radiant 
heater furnished. 

1.7 WARRANTY 

A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace 
components of radiant heaters that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period: All warranty periods listed below are from date of Substantial 
Completion. 

a. All Components: 3 years. 
b. Aluminized or Stainless-Steel heat exchanger: 10 years. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. CSA certified, with CSA Seal and certification number clearly visible on units indicating 
compliance with ANSI Z83.20/CSA 2.34. 

B. UL listed and labeled, with UL label clearly visible on units indicating compliance with 
ANSI Z83.20/CSA 2.34. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. General Installation and Gas Codes: Heaters shall be installed only for use with the 
type of gas appearing on the rating plate, and the installation shall conform to the 
National Fuel Gas Code, ANSI Z223.1 (NFPA 54).  

E. Aircraft Hangar Installation: Installation in aircraft hangars shall conform to the 
Standard for Aircraft Hangars, ANSI/NFPA 409.  

F. Venting: Refer to the National Fuel Gas Code, ANSI Z223.1 (NFPA 54). 

2.2 FORCED-DRAFT HEATERS 

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

1. Superior Radiant Products 
2. Solaronics 
3. Approved Substitution 

B. Description: Factory-assembled, indoor, overhead-mounted, electrically controlled, low-
intensity, infrared radiant heating units using gas combustion. Heater to have all 
necessary factory-installed wiring and piping required prior to field installation and 
startup. 

C. Fuel Type: Design burner for natural gas having characteristics same as those of gas 
available at Project site. 

D. Burner Assembly: 

1. Combustion-Air Inlet: Ducted vertical to outdoors through roof with vent caps. 
2. Burner Control Housing: Heavy-duty galvanized steel. 

a. Gaskets to seal access doors. Components shall be isolated from the 
combustion air stream. 

Issued by Addendum #1 
May 24, 2024

http://www.specagent.com/Lookup?ulid=3562


SECTION 235523.13 -  
LOW-INTENSITY, GAS-FIRED,  

RADIANT HEATERS 

Crawford County Airport                             23 55 23.13 - 4 
New Terminal Building 

LOW-INTENSITY, GAS-FIRED, 
RADIANT HEATERS 

3. Burner: Stainless steel. 
4. Ignition System: Direct spark 24-VAC with flame rod sensing capabilities and 

self-diagnostic control module. 
5. Combustion Blower Fan: Dynamically balanced, direct-driven, forward-curved fan 

with cast-aluminum-alloy or stainless-steel impeller and aluminized-steel 
housing, with a minimum temperature rating of 450 deg F. 

6. Motors: General requirements for motors are specified in Section 230513 
"Common Motor Requirements for HVAC Equipment." 

a. Motor: Resilient-mounted, capacitor-start-capacitor-run type with sealed 
ball bearings; totally enclosed, nonventilated type with internal thermal 
protection. 

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

E. Combustion Chamber: 4-inch diameter, 16-gage, aluminized or stainless-steel tubing 
with high-emissivity, high-temperature, corrosion-resistant external finish. Chambers 
shall be equipped with sight glass for burner and pilot flame observation. 

F. Emitter Tube: 4-inch diameter, minimum of 16-gage, aluminized or stainless-steel 
tubing with high-emissivity, high-temperature, corrosion-resistant external 
finish. Emitter tubing shall be equipped with baffles to maximize heating efficiency as 
required per the manufacturer’s instructions. 

1. Tubing Connections: Compression couplings made from aluminized or stainless 
steel. 

2. Exhaust Vent Termination: Vertical through roof with vent caps. 

G. Reflector: Mill-finished aluminum (ASTM 1100, minimum .024-inch thickness) or Type 
430 stainless-steel (minimum .024-inch thickness) with end caps. Shape to control 
radiation from tubing for uniform intensity at floor level with reflectors extending below 
the lowest position of the tubing at all times, including end caps. Reflectors or entire 
heater shall accommodate rotational adjustment from horizontal to a minimum 30-
degree tilt from vertical. 

H. Accessories: 

1. Reflector Extension Shields: Same material as reflectors, arranged for fixed 
connection to lower reflector lip and rigid support to provide 100 percent cutoff of 
direct radiation from tubing at angles greater than 30 degrees from vertical. 

2. Stainless-steel flexible connector with manual valve for gas supply. 
3. Rigid mounting kits. 
4. Clearance warning plaque. 

I. Capacities and Characteristics: 

a. See equipment schedules. 
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2.3 CONTROLS AND SAFETIES 

A. Gas Control Valve: Proportional, regulated redundant 24-VAC electric gas valve that 
contains that incorporates a pressure regulator and manual shutoff valve all in one 
body. 

B. Failure Safeguards: 100 percent shutoff of gas flow in the event of flame or power 
failure. 

C. Direct spark ignition (DSI), minimum 3-try ignition including pre and post purge 
sequencing, automatic 1-hour retry after lockout and self-diagnostic module. Safety 
lockout of burner after three consecutive ignition failures. 

D. Blocked Vent Safety: Differential pressure switch in burner safety circuit to stop burner 
operation with high discharge or suction pressure. 

E. Control Panel Interlock: Stops burner if panel is open. 

F. Indicator Lights: "Airflow-on" and "burner-on" indicator lights. 

G. Dual integral air pressure switches shall provide for both air proving and shall monitor 
adequate inlet air and vent flow. 

H. Thermostat: Modulating, wall-mounted type. 

1. Control Transformer: Integrally mounted. 

I. Adaptive modulation operation of both the gas and air within the burner housing to 
allow firing rates to be reduced up to 40% from rating plate maximum while maintaining 
the correct air-fuel ratio. 

1. 0 to 10 volt (DC) analog control signal to determine modulation rate. 

J. Burner operation controls: Shall be factory assembled, piped, and wired. Gas and 
electric controls shall be isolated from the combustion air stream. 

K. Operating sequence on each heater energization shall include an initial controlled 
ignition period, followed by an initial high fire operation for up to 4 minutes, to bring the 
heat exchanger to maximum output quickly, before responding to the proportional 
signal required by the sensor in the space. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine structures, substrates, areas and conditions, with Installer present, for 
compliance with requirements for installation tolerances, required clearances, and 
other conditions affecting performance of the Work. 
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B. Examine roughing-in for fuel-gas piping to verify actual locations of piping connections 
before equipment installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Equipment Installation: Install gas-fired, radiant heaters and associated gas features 
and systems according to NFPA 54 and NFPA 409. 

B. Suspended Units: Mount to substrate using manufacturer's rigid mounting kits or 
custom fabricated brackets. 

1. Comply with requirements for hangers and supports specified in Section 230529 
"Hangers and Supports for HVAC Piping and Equipment." 

C. Maintain manufacturers' recommended clearances for combustibles. 

3.3 CONNECTIONS 

A. Gas Piping: Comply with Section 221123 "Facility Natural-Gas Piping." Connect gas 
piping to gas train inlet; provide union with enough clearance for burner removal and 
service. 

1. Gas Connections: Connect gas piping to radiant heaters according to NFPA 54. 

B. Where installing piping adjacent to gas-fired, radiant heaters, allow space for service 
and maintenance. 

C. Vent Connections: Comply with Section 233113 "Metal Ducts" and with 
Section 235123"Gas Vents." 

D. Electrical Connections: Comply with applicable requirements in Section 260519 "Low-
Voltage Electrical Power Conductors and Cables." 

1. Install electrical devices furnished with heaters but not specified to be factory 
mounted. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to 
test and inspect components, assemblies, and equipment installations, including 
connections. 
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B. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

2. Verify bearing lubrication. 
3. Verify proper motor rotation. 
4. Test Reports: Prepare a written report to record the following: 

a. Test procedures used. 
b. Test results that comply with requirements. 
c. Test results that do not comply with requirements and corrective action 

taken to achieve compliance with requirements. 

C. Gas-fired, radiant heaters will be considered defective if they do not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Adjust initial temperature set points. 

B. Adjust burner and other unit components for optimum heating performance and 
efficiency. 

3.6 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain gas-fired, 
radiant heaters. 

END OF SECTION 235523.13 
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