BUILDING NO. 
SC#

PROJECT NAME


SECTION 15890

DUCTWORK

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Low-pressure ducts

B.
Medium- and high-pressure ducts

C.
Casings

D.
Fibrous-glass ducts

E.
Buried ducts

F.
Kitchen-hood ducts

G.
Duct cleaning

1.02
RELATED SECTIONS

A.
Section 01570 - Construction Waste Management

B.
Section 09900 - Painting

C.
Section 15140 - Supports and Anchors (for sleeves)

D.
Section 15242 - Vibration Isolation

E.
Section 15290 - Ductwork Insulation

F.
Section 15835 - Terminal Heat Transfer Units

G.
Section 15910 - Ductwork Accessories

H.
Section 15930 - Air Terminal Units

I.
Section 15936 - Air Inlets and Outlets

J.
Section 15990 - Testing, Adjusting, and Balancing

1.03
REFERENCES

The following documents form a part of these specifications to the extent stated herein.  Unless otherwise indicated, use the issue in effect on the date of request for quotation.  Bring any conflicts between specifications, drawings, and the referenced documents to the attention of the University in writing, for resolution before taking any related action.  Where differences exist between codes and standards, the one affording the greatest protection shall apply.

A.
Code of Federal Regulation (CFR)

1.
29 CFR 1910.7 Definitions and Requirements for a Nationally Recognized Testing Laboratory (NRTL)

B.
American Conference of Governmental Industrial Hygienists (ACGIH)

1.
ACGIH Industrial Ventilation

C.
American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE)

1.
ASHRAE Handbook Series Fundamentals:  Ch. 2.  Duct Design

2.
ASHRAE Handbook Series Equipment:  Ch 6.  Duct Construction

D.
American Society for Testing and Materials (ASTM)

1.
ASTM A 90 Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles

2.
ASTM A 167 Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

3.
ASTM A 525 General Requirements for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process

4.
ASTM A 527 Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process, Lock Forming Quality

5.
ASTM B 209 Aluminum and Aluminum Alloy Sheet and Plate

6.
ASTM C 14 Concrete Sewer, Storm Drain, and Culvert Pipe

7.
ASTM C 443 Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets

E.
International Conference of Building Officials (ICBO)

1
ICBO UMC Chapter 11

F.
National Fire Protection Association (NFPA)

1.
NFPA 90A Installation of Air Conditioning and Ventilating Systems

2.
NFPA 90B Installation of Warm Air Heating and Air Conditioning Systems

3.
NFPA 96 Installation of Equipment for the Removal of Smoke and Grease-Laden Vapors from Commercial Cooking Equipment

G.
Sheet Metal and Air Conditioning Subcontractors National Association (SMACNA)

1.
SMACNA HVAC Duct Construction Standards

2.
SMACNA Round Industrial Duct Construction Standards

3.
SMACNA Rectangular Duct Construction Standards

4.
SMACNA Marmoplastic Duct (PVC) Construction Standards

H.
Underwriters Laboratories Inc. (UL)

1.
UL 181 Factory-Made Air Ducts and Air Connectors

1.04
DEFINITIONS

ADVANCE \d 6 Select applicable definitions.

A.
Duct Sizes:  Inside clear dimensions.  For lined ducts, maintain sizes inside lining.

B.
Pressure Class:  Denotes maximum operating pressure range.

C.
Low-Pressure Classifications:

1.
1/2-inch (13-mm) wg positive or negative static pressure and velocities less than 2000 ft/min (610 m/min).

2.
1-inch (25-mm) wg positive or negative static pressure and velocities less than 2500 ft/min (762 m/min).

3.
2-inch (50-mm) wg positive or negative static pressure and velocities less than 2500 ft/min (762 m/min).

D.
Medium-Pressure Classifications:

1.
3-inch (75-mm) wg positive or negative static pressure and velocities less than 4000 ft/min (1 220 m/min).

2.
4-inch (100-mm) wg positive static pressure and velocities greater than 2000 ft/min (610 m/min).

3.
6-inch (150-mm) wg positive static pressure and velocities greater than 2000 ft/min (610 m/min).

E.
High-Pressure Classifications:  10-inch (250-mm) wg positive static pressure and velocities greater than 2000 ft/min (610 m/min).

1.05
SUBMITTALS

A.
Submit [special information,] [shop drawings,] [product data,] [documentation of recycled content,] [MSDS showing VOC content]  [and] [samples] under provisions of section 01010.

B.
Special Information:  Manufacturer's certificate that installation of glass-fiber ducts meets or exceeds recommended fabrication and installation requirements.

C.
Shop Drawings:  Indicate duct fittings and particulars such as gauges, sizes, welds, and configuration prior to start of work for [low-pressure] [medium- and high-pressure] [kitchen hood exhaust] [glass fiber duct] [      ] systems.

ADVANCE \d 6 When manufacturer's instructions for specific installation requirements are used, carefully edit part 3 to avoid conflict with such instructions.

D.
Product Data:  Include manufacturer's installation instructions for glass-fiber ducts.

E.
Samples:  [Two] [     ] samples of typical shop-fabricated [medium- or high-pressure duct fittings] [     ].

1.06
QUALITY ASSURANCE

ADVANCE \d 6 Use NFPA 90B for spaces not exceeding 25,000 cu ft (708 m3) and buildings of combustible construction up to three-stories height.  Use NFPA 96 for commercial kitchens.

Construct ductwork in accordance with [NFPA 90A] [,] [and] [NFPA 90B] [,] [and] [NFPA 96].

1.07
ENVIRONMENTAL GUIDELINES

A.
Comply with Section 01570 - Construction Waste Management.

B.
Minimize the use of virgin material and waste during construction.  Use low-VOC mastics.

PART 2 - PRODUCTS

ADVANCE \d 6 Edit part 2 to provide only the specific information needed for the project.

2.01
ACCEPTABLE MANUFACTURERS

A.
[     ], [     ], or equal.

B.
Substitutions:  Under provisions of section [01010.] [01011.]

ADVANCE \d 6 Edit the following descriptive specifications for any conflicts with products from manufacturers specified above.

2.02
MATERIALS

A.
General:  Noncombustible or air-duct materials meeting UL 181 class 1 or comparable standard by any nationally recognized testing laboratory (NRTL) recognized under 29 CFR 1910.7.

B.
Steel Ducts:  [ASTM A 525] [or] [ASTM A 527] galvanized-steel sheet, lock-forming quality, having ASTM A 90 zinc coating of 1.25 oz/sq ft (420Êg/mADVANCE \u 3 2ADVANCE \d 3 ) for each side.

1.
Recycled Content:  28% minimum total recycled content containing a minimum of 16% post consumer steel.

C.
Aluminum Ducts:  ASTM B 209 aluminum sheet, alloy 3003-H14.  Aluminum connectors and bar stock shall be alloy 6061-T6, or alloy of equivalent strength.

D.
Flexible Ducts:  [Interlocking spiral of galvanized-steel or aluminum construction] [or] [fabric supported by helically wound spring-steel wire or flat steel bands]; rated to [2-inches (50-mm) wg positive and 1.5-inches (38-mm) wg negative for low-pressure ducts] [and 15-inches (381-mm) wg positive or negative for medium- or high-pressure ducts].

1.
Recycled Content for galvanized steel products:  28% minimum total recycled content containing a minimum of 16% post consumer steel.

E.
Insulated Flexible Ducts:  Flexible duct wrapped with flexible glass-fiber insulation, enclosed by seamless, aluminum-pigmented plastic vapor-barrier jacket; maximum 0.23 "kÓ value at 75 F (24 C).

F.
Fibrous-Glass Ducts:  UL 181 or comparable standard by any NRTL; [1-inch (25-mm)] [1-1/2 inch (38-mm)] thick rigid glass-fiber with aluminum foil, glass scrim, and kraft or plastic jacket vapor barrier; maximum 0.23 "kÓ value at 75 F (24 C).

G.
Stainless Steel Ducts:  ASTM A 167 type [304] [     ].

H.
Glass-Fiber-Reinforced Plastic Ducts:  [     ].

I.
Coating For Buried Ducts:  Asphalt base; [     ], [     ], [     ], or equal.

J.
Concrete Ducts:  ASTM C 14 hub and spigot concrete sewer pipe with ASTM C 443 joints, rubber gaskets.

K.
Fasteners:  Rivets, bolts, or sheet-metal screws.

L.
Sealant:  Nonhardening, water resistant, fire resistive, compatible with mating materials; liquid used alone or with tape or heavy mastic.

1.
Mastics shall be water based.  Product:  "Seal'n'SaveÓ by United McGill Corp., Columbus, OH (800/624-5535).

M.
Hanger Rod:  Steel, galvanized; threaded both ends, threaded one end, or continuously threaded.

2.03
LOW-PRESSURE DUCT FABRICATION

A.
Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards and ASHRAE Handbooks, except as indicated on the drawings.  Provide duct material, gauges, reinforcing, and sealing for operating pressures indicated on the drawings.

B.
Size round ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent rectangular and round ducts.  No variation of duct configuration or sizes will be permitted except by prior written permission from the University.

C.
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 are used, provide [airfoil] turning vanes.  Where acoustical lining is indicated, provide turning vanes of perforated metal with glass-fiber insulation.

D.
Transform duct sizes gradually, not exceeding 15 degrees divergence wherever possible.  Divergence upstream of equipment shall not exceed 30Êdegrees; convergence downstream shall not exceed 45 degrees.

E.
Provide easements where low-pressure ductwork conflicts with piping and structure.  Where easements exceed 10% duct area, split into two ducts maintaining original duct area.

F.
Connect flexible ducts to metal ducts with [adhesive only.] [liquid adhesive plus tape.] [draw bands.] [adhesive plus sheet-metal screws.]

G.
Use crimp joints with or without bead for joining round duct sizes [8 inches (200 mm)] [     inches (     mm)] and smaller with crimp in direction of airflow.

H.
Use double nuts and lock washers on threaded-rod supports.

I.
Seal ducts in accordance with SMACNA HVAC Duct Construction Standards.

2.04
MEDIUM- AND HIGH-PRESSURE DUCT FABRICATION

A.
Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards and ASHRAE Handbooks, except as indicated on the drawings.  Provide duct material, gauges, reinforcing, and sealing for operating pressures indicated on the drawings.

B.
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 are used, provide [airfoil] turning vanes.  Where acoustical lining is required, provide turning vanes of perforated metal with glass-fiber insulation.  Weld in place.

C.
Transform duct sizes gradually, not exceeding 15 degrees divergence and 30 degrees convergence.

D.
Fabricate continuously welded medium- and high-pressure round and oval duct fittings two gauges heavier than duct gauges indicated in SMACNA standard.  Joints shall be at least 4-inch (100-mm) cemented slip joint, brazed or electric welded.  Prime-coat welded joints.

E.
Provide standard 45-degree lateral wye takeoffs unless otherwise indicated where 90-degree conical tee connections may be used.

2.05
CASING FABRICATION

A.
Fabricate casings in accordance with SMACNA HVAC Duct Construction Standards.  Construct for operating pressures indicated on the drawings.

B.
Mount floor-mounted casings on [4-inch (100-mm)] [     inch (     -mm)] high concrete curbs.  At floor, rivet panels on 8-inch (200-mm) centers to angles.  Where floors are acoustically insulated, provide liner of 18-gauge (1.2-mm) galvanized, expanded-metal mesh supported at 12-inch (300-mm) centers, turned up 12 inches (300 mm) at sides with sheet metal shields.

C.
Reinforce door frames with steel angles tied to horizontal and vertical plenum supporting angles.  Install hinged access doors where indicated on the drawings or required for access to equipment for cleaning and inspection.  [Provide clear wire-glass observation ports, at least 6- x 6-inch (150-  150-mm) size.]

D.
Fabricate acoustic casings with reinforcing turned inward.  Provide 16-gauge (1.5-mm) back facing and 22-gauge (0.8-mm) perforated front facing with 3/32-inch (2.4-mm) diameter holes on 5/32-inch (4-mm) centers.  Construct panels 3-inches (75-mm) thick packed with at least 4.5 lb/cu ft (75 kg/mADVANCE \u 3 3ADVANCE \d 3 ) of glass-fiber media, on inverted channels of 16 gauge (1.5Êmm).

2.06
FIBROUS-GLASS DUCT FABRICATION

A.
Fabricate and install in accordance with SMACNA Fibrous-Glass Duct Construction Standards, except as indicated on the drawings.

B.
Machine fabricate fibrous-glass ducts and fittings.  Make only minor onsite manual adjustments.

C.
Staple duct joints and tape with [3-inch (75-mm) wide, 0.002-inch (0.05-mm) thick, or 2-inch (50-mm) wide, 0.003-inch (0.07-mm) thick aluminum pressure-sensitive tape] [2-inch (50-mm) wide pressure-sensitive tape] [3-inch (75-mm) wide heat-activated, chemical-bonding tape]; NRTL approved.

D.
Do not use fibrous-glass ducts within 12 inches (300 mm) of electric or fuel-fired heaters.

2.07
BURIED DUCT FABRICATION

A.
Buried ducts shall be [concrete-encased sheet metal] [PVC-jacketed sheet metal] [fiber-glass-reinforced plastic] [concrete] as indicated on the drawings.

B.
Fabricate metal ductwork in accordance with SMACNA HVAC Duct Construction Standards, except as indicated on the drawings.  Fabricate using two gauges heavier material than indicated for 2-inch (50-mm) wg pressure class.

2.08
KITCHEN HOOD EXHAUST DUCT FABRICATION

A.
Fabricate in accordance with SMACNA HVAC Duct Construction Standards and NFPA 96.

B.
Construct of 16-gauge (1.5-mm) carbon steel or 18-gauge (1.2-mm) stainless steel, using continuous welded external joints.

PART 3 - EXECUTION

ADVANCE \d 6 Edit part 3 to provide only the specific information needed for the project.

3.01
INSTALLATION

A.
Obtain manufacturer's inspection and acceptance of fabrication and installation of glass-fiber ductwork at beginning of installation.

B.
Provide openings in ductwork where required to accommodate thermometers and controllers.  Provide pitot-tube openings where required for testing of systems, complete with metal can with spring device or screw to ensure against air leakage.  Where openings are provided in insulated ductwork, install insulation material inside a metal ring.

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

D.
Slope buried ducts to plenums or low pumpout points at l:500.  Provide access doors for inspection.

E.
Coat buried metal ductwork without factory jacket with one coat [, and seams and joints with additional coat,] of asphalt-base protective coating.

F.
Insulate buried supply duct runs over [70-feet (21-m)]     -feet     -m)] long with 1-inch (25-mm) thick insulation covered with plastic vapor barrier.

G.
Encase buried metal ductwork in at least 3 inches (75 mm) of concrete.  Provide adequate tie-down points to prevent ducts from floating during concrete placement.  Introduce no heat into ducts for 20 days following placement of concrete.

H.
Set plenum doors 6 to 12 inches (150 to 300 mm) above floor.  Arrange door swings so that fan static pressure holds door in closed position.

I.
Connect terminal units to medium- or high-pressure ducts [directly or] with 1 foot (3 m) maximum length of flexible duct.  Do not use flexible duct to change direction.

J.
Connect diffusers or troffer boots to low-pressure ducts with 5-feet (1.5-m) maximum length of flexible duct.  Hold in place with strap or clamp.

K.
Provide residue traps in kitchen-hood exhaust ducts at base of vertical risers with provisions for cleanout.  Use stainless steel [or painted galvanized steel] for ductwork exposed to view, and stainless steel or galvanized steel for ducts where concealed.

ADVANCE \d 6 Glass-fiber ductwork should be used only in accessible ceiling space.  It should not be used if air system will be used for smoke evacuation.

L.
Fibrous-glass ductwork may be substituted for internally or externally insulated or uninsulated low-pressure sheet-metal ductwork.

M.
During construction, provide temporary closures of metal or taped polyethylene on open ductwork to prevent construction dust from entering ductwork system.

3.02
ADJUSTING AND CLEANING

A.
Purge the duct system with a stream of air forced through the duct at high velocity to remove accumulated dust.  To obtain sufficient air, clean half the system at a time.  Protect equipment that may be harmed by excessive dirt with temporary filters, or bypass during cleaning.

ADVANCE \d 6 Use the following paragraph only on large systems.

B.
Clean the duct system manually, using lint-free wiping materials and a high-powered, industrial vacuum cleaning machine.  Protect equipment that may be harmed by excessive dirt with filters, or bypass during cleaning.  Provide adequate access into ductwork for cleaning purposes.

3.03
DUCTWORK APPLICATION SCHEDULE

ADVANCE \d 6 AIR SYSTEM
ADVANCE \d 6 MATERIAL

Low-Pressure Supply

(Heating Systems)
Steel, Aluminum, Fibrous Glass

Low-Pressure Supply

(System with Cooling Coils)
Steel, Aluminum, Fibrous Glass

Buried Supply or Return
Steel, Concrete, Glass-Fiber-Reinforced Plastic

Medium- and High-Pressure Supply
Steel

Return and Relief
Steel, Aluminum

General Exhaust
Steel, Aluminum

Kitchen Hood Exhaust
Steel, Stainless Steel

Dishwasher Exhaust
Steel, Stainless Steel, Glass-Fiber-Reinforced Plastic

Fume Hood Exhaust
Stainless Steel, Glass-Fiber-Reinforced Plastic

Outside Air Intake
Steel

Combustion Air
Steel

Evaporative Condenser Intake and Exhaust
Steel

Emergency Generation Ventilation
Steel

ADVANCE \d 19 
3.04
WASTE MANAGEMENT

A.
Conform with Section 01570  "Construction Waste Management."

B.
Collect off cuts and scrap and place in designated areas for recycling.

C.
Separate all other materials, including packaging and banding, in accordance with the Waste Management Plan and place in designated areas for recycling.

ADVANCE \d 19 END OF SECTION
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