SECTION 15810

DUCTWORK

PART1 - GENERAL

1.1   SECTION INCLUDES
A.  Single-wall ductwork.

B.  Double-wall, insulated ductwork.

C.  High-moisture ductwork.

D.  Grease exhaust ductwork.

E.  Fittings.

1.2  REFERENCES
A.   
ASHRAE

Handbook - Fundamentals; Duct Design

B.   
ASHRAE

Handbook - HVAC Systems and Equipment; Duct Construction

C.
ASTMA167

Standard Specification for Stainless and Heat-Resisting 

Chromium-Nickel Steel Plate, Sheet, and Strip

D.
ASTM A653

Standard Specification for Steel Sheet, Zinc-Coated

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

E.
ASTM A924

Standard Specification for General Requirements for Steel





Sheet, Metallic-Coated by the Hot-Dip Process

F.
IECC


International      Energy      Conservation      Code

G.
NFPA 90A

Installation of Air Conditioning and Ventilating Systems

H.
NFPA90B

Installation of Warm Air Heating and Air Conditioning 






Systems

I.
SMACNA

HVAC Duct Construction Standards, Metal and Flexible, 

Latest Edition

J.
UL 181

Standard for Factory-Made Air Ducts and Air Connectors

K.
UL 181A

Standard for Closure Systems for Use With Rigid Air Ducts and 

Air Connectors

L.
UL 181B

Standard for Closure Systems for Use With Flexible Air Ducts

and Air Connectors

M.
UMC


Uniform Mechanical Code; Duct Construction Standards

1.3   SUBMITTALS

A.     Provide 1/4-inch scale shop drawings for all ductwork. Indicate ductwork, fittings, gauge, sizes, welds, layout with bottom of duct elevation, and connections to equipment. Indicate coordination of all ductwork sizes and locations with all Architectural and Structural features and materials, as well as with all other building trades.

B.    Submittal shall be submitted and reviewed without comment prior to the start of any sheetmetal fabrication.

1.4  QUALITY ASSURANCE
A.    Provide ductwork in accordance with NFPA 90A and NFPA 90B.

B.    Provide copy of the applicable SMACNA HVAC Duct Construction Standards, Metal and Flexible on site for use by site inspector.

PART 2 - PRODUCTS

2.1   GENERAL
A.  Fabrication: Fabricate and support in accordance with the latest edition of Uniform

Mechanical Code - Appendix A, SMACNA - HVAC Duct Construction Standards,

Metal and Flexible and ASHRAE Handbook Fundamentals, and ASHRAE Handbook

HVAC Systems and Equipment, except as indicated. Provide duct material, gauges,

and reinforcing for operating pressures indicated.

B.  Sealing Pressure Classifications:
1.  3-inch WG positive or negative static pressure and velocities less than 2,500 fpm; SMACNA Seal Class A.

2.    6-inch WG positive or negative static pressure and velocities between 2500 fpm and 4000 fpm; SMACNA Seal Class A.

C.    Fasteners: Rivets, bolts, or sheet metal screws for steel ducts.

D.    Hanger Rods: Steel, galvanized; threaded both ends, threaded one end, or continuously threaded. In corrosive areas, use reinforced fiberglass coating on supports. Use double nuts and lock washers on threaded rod supports.

E.     Exposed Ductwork: Provide with coating to allow painting.

F.     Identification: Provide gauge stamped on metal.

2.2   SINGLE-WALL DUCTWORK

A.     Duct Sizes: Sizes shown on Drawings are inside clear dimensions. For internally-lined ducts, increase sheet metal size to maintain inside clear dimension inside lining.

B.    Rigid Round. Rectangular, and Fat Oval Single-Wall Ducts:
1.    Provide noncombustible, Class 0 in accordance with NFPA 90A or meeting requirements for Class 1 air duct materials in accordance with UL 181.

2.     Provide ASTM A653 G60 coated galvanized steel sheet, lock-forming quality, having zinc coating of 1.25 ounce per square foot for each side.

3.     Rigid round, single-wall ductwork shall be spiral seam construction with minimum gauges as specified in Table 3-2A, and Table 3-2B of SMACNA.  HVAC Duct Construction Standards, Metal and Flexible, latest edition.

4.     Rigid flat oval, single wall ductwork shall be spiral seam construction with minimum gauges as specified in Table 3-4 of SMACNA HVAC Duct Construction Standards, Metal and Flexible, latest edition.

D.    Flexible Round Ducts:   Interlocking spiral of galvanized steel or aluminum construction, rated to 4 inches WG positive, listed with UL181, and installed under that listing. Insulated Flexible Ducts shall be flexible duct, wrapped with minimum 1-inch thick flexible glass fiber insulation, enclosed by seamless aluminum pigmented plastic vapor barrier jacket; maximum 0.23 "k" value at 75 degrees F.

2.3  DOUBLE-WALL, INSULATED DUCTWORK
A.    Rigid round ductwork shall be double wall construction with   factory installed insulation liner sandwiched between a solid inner shell and a solid outer shell.

B.  The duct system shall consist of fittings that are factory fitted with a sealing gasket and spiral duct which, when installed according to the manufacturer's instructions, will seal the duct joints without the use of duct sealer.  

C.   MATERIALS

1.    Unless otherwise noted, all duct and fittings shall be G90 galvanized steel in accordance with ASTM A653 and A924.

2.    Glass fiber insulation shall have a maximum conductivity factor (K) of 0.26 BTU-in/hr-ft2-deg F at 75 degrees-F mean ambient temperature.

3.     Insulation stop shall be closed cell polyethylene foam, 1.7 lb./ft3 in accordance with ASTM E84. ASTM E162.

D.  All double wall duct and fittings shall be constructed as shown in the following gauge table:

	DIAMETER (in) 
	SPIRAL DUCT 
	FITTINGS 

	
	Inner 
	Outer 
	Inner 
	Outer 

	3-12 
	26 
	26 
	24 
	24 

	14-24 
	24 
	24 
	24 
	22 

	26-34 
	24 
	22 
	22 
	20 

	36-50 
	22 
	20 
	22 
	20 

	50-58 
	20 
	18 
	20 
	18 


E.  FITTINGS

1.  All double wall-fitting ends shall come factory equipped with a double lipped, U-profile, EPDM rubber gasket. Gasket shall be manufactured to gauge and flexibility so as to insure that system will meet the performance criteria set forth in the manufacturer's literature. Gasket shall be classified by Underwriter's Laboratories to conform to ASTM E84 and NFPA 90A flame spread and smoke developed ratings of 25/50.

2.  Double wall duct and fittings shall consist of a solid inner liner, a 2-inch, 1.50 lb/ft3 (unless otherwise specified) layer of fiberglass insulation and a solid outer pressure shell.  

3.  All double wall duct and fittings shall be furnished with a foam insulation stop.  Fitting inner liner shall be flush with the outer shell. Duct inner liner shall be recessed.

4.  All fitting ends shall be calibrated to manufacturer's published dimensional tolerance standard.

5.     All fitting end outer diameters shall have rolled over edges for added strength and rigidity during installation and shipping.

6.     Double wall to single wall transitions shall be provided where insulated duct connects to non-insulated or externally insulated, single wall duct. Transitions reduce the double wall outer shell diameter to the inner shell diameter.

7.     When contract documents require divided flow fittings, only full body fittings will be accepted. Double wall saddle taps are unacceptable.

8.     The inner liners shall not be fastened together to allow for expansion and contraction.

F.   CONSTRUCTION

1.     Spiral duct shall be calibrated to manufacturer's published dimensional tolerance standard.

2.     All spiral duct 12" diameter and larger shall be corrugated for added strength and rigidity. Inner and outer duct shall be of spiral lockseam construction.

3.     Spiral seam slippage shall be prevented by means of a flat seam and a mechanically formed indentation evenly spaced along the spiral seam.

G.    PERFORMANCE: Duct system performance shall meet SMACNA's Leakage Class 3 requirements at the design static pressure as indicated on the contract documents not to exceed -20 In W.G. or +12 In W.G. Ductwork exterior shall have a uniform finished appearance and be suitable for painting.

2.4   HIGH-MOISTURE DUCTWORK (Locker Rooms/Showers/Dishwasher Exhaust)
A.    Ducts and Fittings: 18 gauge, Type 316 stainless steel with joints welded. Weld joints with same material as ductwork.

B.    Joints: Weld joints in stainless steel ductwork. Weld joints with same material as ductwork.

2.5  GREASE EXHAUST DUCTWORK:
A.    Ducts and Fittings: ASTM A167. Type 316,18 gauge (minimum).

B.    Joints: Weld joints in stainless steel ductwork. Weld joints with same material as ductwork.

C.    Duct Assembly: Fire rated with Type 316 stainless steel jacket. Refer to ductwork insulation specification section.

D.    Provide insulated access doors for cleaning.

2.6   FITTINGS
A.    Construct tees, bends, and elbows with radius of not less than 1.5 times width of duct on centerline. Where not possible and where rectangular elbows are used, provide double thickness turning vanes. Provide turning vanes to prevent liner damage where acoustical lining is indicated. 

B.    Increase duct sizes gradually, not exceeding 15-degree transition angle wherever possible not to exceed 45 degrees on concentric transitions and 30 degrees on eccentric transitions.

C.    Provide standard 45-degree entry takeoffs unless otherwise indicated as a 90-degree conical tee connection.


PART 3 - EXECUTION
3.1   PROTECTION
A.    Provide temporary closures of metal or taped polyethylene on open ductwork during construction to prevent construction dust from entering ductwork system.

3.2   INSTALLATION                                                   '

A.    Provide easements where ductwork conflicts with piping and structure. If duct cannot be routed around conflict/split into two ducts maintaining original duct area where easements exceed 20 percent of duct area.

B.  Connect flexible ducts to rigid metal ducts with stainless steel (inner and outer jacket) draw bands.

C.  Seal joints and seams by continuously embedding 4-inch wide strip of fiberglass cloth in mastic and covering with second layer of mastic.

D.  Provide balancing dampers at points of supply, return, and exhaust where branches are taken from larger ducts as required for air balancing. Use splitter dampers only where indicated.

E.  Provide openings in ductwork where required to accommodate thermometers and controllers. Provide pilot tube openings where required for testing of systems, complete with metal can with spring device or screw cap to ensure against air leakage. Extend tube to clear insulation.

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

G. Connect terminal units to ducts with 1-foot maximum length of flexible duct.  Do not use flexible duct to change direction.

H. Connect diffusers or troffer boots to low pressure ducts with 5-foot maximum length of flexible duct. Hold in place with strap or clamp.

I.     Support ductwork in accordance with SMACNA requirements.

J.     Adhere to Drawings as closely as possible. If approved by A/E, run and shape of ducts may vary and offsets may be made during progress of work, if required to meet structural or other interferences.

K.  Fabricate ducts to prevent seams of joints being cut for installation of grilles, registers, or outlets.

L.  Reinforce ducts to prevent buckling, breathing, vibrations, or unnecessary noises, as during start-up, shutdown, and continuous operation of air handling system, reinforcing shall be as recommended in ASHRAE Guide and Data Book, SMACNA HVAC Duct Construction Standards - Metal and Flexible, Metal and Flexible, and Uniform Mechanical Code - Appendix A.

M.  Refer to testing, adjusting, and balancing specification section; all ductwork must meet the minimum installation tolerances set forth in this Section.

3.3   PAINTING
A.    All exposed ductwork in finished areas shall be painted. This includes but is not limited to double-wall, insulated ductwork.

B.     Comply will all the requirements of the architectural painting specification section and the mechanical identification specification section.

C.    Submit manufacturer's full range of color selections to architect for selection.

3.4 ADJUSTING AND CLEANING
A.    Clean duct system and force air at high velocity through duct 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.

3.5  DUCTWORK APPLICATION SCHEDULE
A. Ductwork will be installed according to the following materials table.

	Air System 
	Material 

	Supply, Return, Relief, General Exhaust, Outside Air Intake, Combustion Air, Transfer Air 
	Galvanized Steel 

	Locker Room/Shower Exhaust 
	Stainless Steel 

	Kitchen Hood Exhaust 
	Stainless Steel 

	Dishwasher Exhaust 
	Stainless Steel 


3.6 DUCTWORK PRESSURE CLASSIFICATION SCHEDULE
A. Ductwork construction shall meet minimum pressure requirements according to the following table.

	Air System 
	Pressure 

	Supply-Single and Multi-Zone Systems 
	3-inches w.g. Positive 

	-Supply-- Upstream of Fan Powered 
	 

	Terminal Units in VAV Systems 
	3-inches w.g. Positive - - 

	Supply - Downstream of Fan Powered Terminal Units in VAV Systems 
	2-inches w.g. Positive 

	Outside Air 
	2-inches w.g. Negative or Positive 

	General Exhaust, Shower Exhaust 
	2-inches w.g. Negative 

	Kitchen Hood and Dishwasher Exhaust 
	2-inches w.g. Negative 

	Return / Relief 
	2-inches w.g. Negative 
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