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SECTION 23 31 16 
NON-METAL DUCTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fibrous-glass ducts and fittings. 
2. Phenolic-foam ducts and fittings. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, 
adjusting, and balancing requirements for nonmetal ducts. 

2. Section 233113 "Metal Ducts" for single- and double-wall, rectangular and round 
ducts. 

3. Section 233119 "HVAC Casings" for factory- and field-fabricated casings for 
mechanical equipment. 

4. Section 233300 "Air Duct Accessories" for dampers, duct-mounting access doors 
and panels, turning vanes, and flexible ducts. 

1.2 PERFORMANCE REQUIREMENTS 

A. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.4 QUALITY ASSURANCE 

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and System Start-up." 

B. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.4.4 - "HVAC System Construction and Insulation." 

C. NFPA Compliance: 

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems." 
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 
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PART 2 - PRODUCTS 

2.1 FIBROUS-GLASS DUCTS AND FITTINGS 

A. Fibrous-Glass Duct Materials: Resin-bonded fiberglass, faced on the outside surface 
with fire-resistive FSK vapor retarder and with a smooth fiberglass mat finish on the air-
side surface. 

1. Duct Board: Factory molded into rectangular boards. 
2. Round Duct: Factory molded into straight round duct and smooth fittings. 
3. Temperature Limits: 40 to 250 deg F inside ducts; 150 deg F ambient 

temperature surrounding ducts. 
4. Maximum Thermal Conductivity: 0.24 Btu x in./h x sq. ft. x deg F at 75 deg F 

mean temperature. 
5. Moisture Absorption: Not exceeding 5 percent by weight at 120 deg F and 95 

percent relative humidity for 96 hours when tested according to 
ASTM C 1104/C 1104M. 

6. Permeability: 0.02 perms maximum when tested according to ASTM E 96/E 96M, 
Procedure A. 

7. Antimicrobial Agent: Compound shall be tested for efficacy by an NRTL, and 
registered by the EPA for use in HVAC systems. 

8. Noise-Reduction Coefficient: 0.65 minimum when tested according to 
ASTM C 423, Mounting A. 

9. Required Markings: EI rating, UL label, and other markings required by UL 181 
on each full sheet of duct board. 

B. Closure Materials: 

1. Pressure-Sensitive Tape: Comply with UL 181A; imprinted by the manufacturer 
with the coding "181A-P," the manufacturer's name, and a date code. 

a. Tape: Aluminum foil-scrim tape imprinted with listing information. 
b. Minimum Tape Width: 2-1/2 inches; 3 inches for duct board thicker than 1 

inch. 
c. Staples: 1/2-inch outward clinching, 2 inches o.c. in tabs, one tab per joint. 
d. Water resistant. 
e. Mold and mildew resistant. 

2. Heat-Activated Tape: Comply with UL 181A; imprinted by the manufacturer with 
the coding "181A-H," the manufacturer's name, and a date code. 

a. Tape: Aluminum foil-scrim tape imprinted with listing information. 
b. Minimum Tape Width: 3 inches. 
c. Heat-Sensitive Imprint: Printed indicator on tape to show proper heating 

during application has been achieved. 
d. Water resistant. 
e. Mold and mildew resistant. 
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3. Two-Part Tape Sealing System: Comply with UL 181A; imprinted by the 
manufacturer with the coding "181A-M," the manufacturer's name, and a date 
code. 

a. Tape: Woven glass fiber impregnated with mineral gypsum. 
b. Minimum Tape Width: 3 inches. 
c. Sealant: Modified styrene acrylic. 
d. Water resistant. 
e. Mold and mildew resistant. 
f. For indoor applications, sealant shall have a VOC content of 250 g/L or 

less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
g. Sealant shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-
Scale Environmental Chambers." 

C. Fabrication: 

1. Select joints, seams, transitions, elbows, and branch connections and fabricate 
according to SMACNA's "Fibrous Glass Duct Construction Standards," 
Chapter 2, "Specifications and Closure," and Chapter 4, "Fittings and 
Connections."  

2. Fabricate 90-degree mitered elbows to include turning vanes. 
3. Reinforcements: Comply with requirements in SMACNA's "Fibrous Glass Duct 

Construction Standards," Chapter 5, "Reinforcement for channel- and tie-rod 
reinforcement materials, spacing, and fabrication. 

4. Preformed Round Duct: Comply with NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," Section VII, "Preformed Round Duct." 

2.2 PHENOLIC-FOAM DUCTS AND FITTINGS 

A. Duct Panel: CFC-free phenolic-foam bonded on both sides with factory-applied 0.001-
inch- thick, aluminum foil reinforced with fiberglass scrim. 

1. Maximum Temperature: 158 deg F inside ducts or ambient temperature 
surrounding ducts. 

2. Maximum Thermal Conductivity: 0.13 Btu x in./h x sq. ft. x deg F at 75 deg F 
mean temperature. 

3. Permeability: 0.0002 perms maximum when tested according to 
ASTM E 96/E 96M, Procedure A. 

4. Antimicrobial Agent: Compound shall be tested for efficacy by an NRTL, and 
registered by the EPA for use in HVAC systems. 

5. Noise-Reduction Coefficient: 0.65 minimum when tested according to 
ASTM C 423, Mounting A. 

6. Required Markings: UL label and other markings required by UL 181 on each full 
sheet of duct panel; UL ratings for closure materials. 

B. Closure Materials: 

1. V-Groove Adhesive: Silicone. 
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a. For indoor applications, sealant shall have a VOC content of 250 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

b. Sealant shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-
Scale Environmental Chambers." 

2. Pressure-Sensitive Tape: Comply with UL 181A; imprinted by the manufacturer 
with the coding "181A-P," the manufacturer's name, and a date code. 

a. Tape: Aluminum foil tape imprinted with listing information. 
b. Minimum Tape Width: 3 inches. 
c. Water resistant. 
d. Mold and mildew resistant. 

3. Polymeric Sealing System: 

a. Structural Membrane: Woven glass fiber. 
b. Minimum Tape Width: 3 inches. 
c. Sealant: Water based. 
d. Color: White. 
e. Water resistant. 
f. Mold and mildew resistant. 
g. For indoor applications, sealant shall have a VOC content of 250 g/L or 

less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
h. Sealant shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-
Scale Environmental Chambers." 

C. Fabrication: 

1. Fabricate joints, seams, transitions, reinforcement, elbows, branch connections, 
access doors and panels, and damage repairs according to Knauf Insulation's 
"Knauf KoolDuct System Design Guide," Section 4, "Duct Construction," and 
Section 5, "Ductwork System General." 

2. Fabricate 90-degree mitered elbows to include turning vanes. 

2.3 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or 
galvanized rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and 
Table 5-2, "Minimum Hanger Sizes for Round Duct." 
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D. Steel Cables: [ASTM A 603, galvanized] [ASTM A 492, stainless] steel with end 
connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts 
designed for duct hanger service; with an automatic-locking and clamping device. 

E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials. 

F. Trapeze and Riser Supports: Steel shapes complying with ASTM A 36/A 36M. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Install ducts with fewest possible joints. 

B. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

C. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building. 

D. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

E. Where ducts pass through non-fire-rated interior partitions and exterior walls and are 
exposed to view, cover the opening between the partition and duct or duct insulation 
with sheet metal flanges. Overlap openings on four sides by at least 1-1/2 inches. 

F. Where ducts pass through fire-rated interior partitions and exterior walls, install fire 
dampers. Comply with requirements in Section 233300 "Air Duct Accessories" for fire 
and smoke dampers. 

G. Protect duct interiors from the moisture, construction debris and dust, and other foreign 
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines." 

H. Install fibrous-glass ducts and fittings to comply with SMACNA's "Fibrous Glass Duct 
Construction Standards." 

I. Install foam ducts and fittings to comply with Knauf Insulation's "Knauf KoolDuct 
System Design Guide." 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Install hangers and supports for fibrous-glass ducts and fittings to comply with 
SMACNA's "Fibrous Glass Duct Construction Standards," Chapter 6, "Hangers and 
Supports."  
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B. Install hangers and supports for phenolic-foam ducts and fittings to comply with Knauf 
Insulation's "Knauf KoolDuct System Design Guide," Section 5, "Ductwork System 
General." 

C. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached. 

1. Install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and 

completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate 

concretes or for slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick. 

D. Install upper attachments to structures. Select and size upper attachments with pull-
out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

3.3 DUCT CLEANING 

A. Clean new duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-
pressure class if required for cleaning access. Provide insulated panels for 
insulated or lined duct. Patch duct as recommended by duct manufacturer. 
Comply with Section 233300 "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 
99.97 percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed 
from HVAC system, and locate exhaust downwind and away from air intakes and 
other points of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling 

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

3. Air-handling unit internal surfaces and components including mixing box, coil 
section, air wash systems, spray eliminators, condensate drain pans, humidifiers 
and dehumidifiers, filters and filter sections, and condensate collectors and 
drains. 
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4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling 

plenums and mechanical equipment rooms. 
6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 

1. Use vacuum-collection devices that are operated continuously during cleaning. 
Connect vacuum device to downstream end of duct sections so areas being 
cleaned are under negative pressure. 

2. Use mechanical agitation to dislodge debris adhered to interior duct surfaces 
without damaging integrity of ducts or duct accessories. 

3. Clean fibrous-glass duct with HEPA vacuuming equipment; do not permit duct to 
get wet. Replace fibrous-glass duct that is damaged, deteriorated, or 
delaminated or that has friable material, mold, or fungus growth. 

4. Clean coils and coil drain pans according to NADCA 1992. Keep drain pan 
operational. Rinse coils with clean water to remove latent residues and cleaning 
materials; comb and straighten fins. 

5. Provide drainage and cleanup for wash-down procedures. 
6. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if 

fungus is present. Apply antimicrobial agents according to manufacturer's written 
instructions after removal of surface deposits and debris. 

3.4 DUCT SCHEDULE 

A. Indoor Ducts and Fittings: 

1. Fibrous-Glass Rectangular Ducts and Fittings: 

a. Minimum Flexural Rigidity: EI-475. 
b. Minimum Board Thickness: 1-1/2 inches. 

2. Fibrous-Glass Round Ducts and Fittings: 

a. Minimum Thickness: 1 inch. 

3. Phenolic-Foam Rectangular Ducts and Fittings: 

a. Minimum Panel Thickness: 1-3/32 inches. 
b. Aluminum Cladding: Minimum 0.025 inch thick. 
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