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SECTION 23 30 00 - AIR DISTRIBUTION 

PART 1 - GENERAL

1.1
DESCRIPTION

A.
Provide Air Distribution Materials as specified herein and as shown on the Drawings.

B.
Material characteristics and size shall be as indicated on the Drawings.

C.
Related Work:  The requirements of Section 23 05 00, Common HVAC Materials and Methods, also apply to this section.
1.2
QUALITY ASSURANCE

A.
Air Distribution Equipment Rating:  In accordance with AMCA certified rating procedures and bearing the AMCA label.

1.3
SUBMITTALS

A.
Submit catalog data, construction details and performance characteristics for all manufactured materials in compliance with the General Conditions, Section B – Administration of the Contract, B.18 – Submittals, Shop Drawings, Product Data and Samples.

B.
Submit operating and maintenance data in compliance with the General Conditions, Section K- Contract Close-Out, K.2 – Operation and Maintenance Manuals.
PART 2 - PRODUCTS

2.1
SHEET METAL

A.
Sheet Metal Materials:

1.
General Material Requirements:  Comply with the Mechanical Code and SMACNA’S “HVAC Duct Construction.  Standards – Metal and Flexible, Third Edition” for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other perfections. 

2.
All interior ducts shall be constructed with G-60 or better galvanized steel conforming to ASTM A653/A653M and A924/A924M Standards, LFQ, chem treat. Exterior ductwork or duct exposed to high humidity conditions (that is: kitchen exhausts, etc.) shall be G-90 or better galvanized steel, conforming to ASTM A653/A653M and A924/A924M Standards, LFQ, chem. treat. 

3.
PVC-Coated Galvanized Steel:  UL 181, Class 1 type listing. Lock-forming –quality, galvanized, sheet steel with ASTM A653/A653M, G60 or  G90 coating designation: factory-applied, 0.10 mm (4-mil) PVC coating on exposed surfaces of ducts and fittings exposed to corrosive conditions, and a minimum of 0.025 mm (1-mil) thickness on opposite surface.

4.
Carbon-Steel Sheets:  Comply with ASTM A1008/A1008M, with oiled, matte finish for exposed ducts.

5.
Stainless-Steel Sheets:  Comply with ASTM A480/A480M, Type 304 or 316, and having a No. 2D finish for concealed ducts and No. 2B, No. 2D, No. 3 or No. 4 for exposed surfaces.   

6.
Aluminum Sheets:  Comply with ASTM B209/B209M, Alloy 3003, H14 temper; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.

7.
Reinforcement Shapes and Plates:  ASTM A36/A36M, steel plates, shapes, and bars; black and galvanized.

8.
Tie Rods:  Galvanized steel, ¼ inch (6 mm) minimum diameter for lengths 36 inches (900 mm) or less; 3/8 inch (10 mm) minimum diameter for lengths longer than 36 inches (900 mm).

B.
Duct Fabrication requirements:  Metal gauges, joints and reinforcement in accordance with Mechanical Code, ASHRAE and SMACNA standards.  Ductwork shall be fabricated to the following pressure classifications:

1.
Return and exhaust ducts: 2" negative.

2.
Supply ducts from fan discharge to diffuser: 2" positive.

C.
Acoustical Duct and Plenum Lining:  Flexible or rigid duct liner composed of resin bonded glass fibers. Greenguard® certified. Maximum thermal conductivity of 0.25 at 75°F.  Johns Manville, Owens Corning, Knauf, and Certainteed or Approved Equal, meeting NFPA 90A requirements for maximum flame spread and smoke developed and containing less than 0.1% by weight deca-PDE fire retardant.

D.
Duct Tapes, Sealants, Adhesives & Gaskets:

1.
Two-part sealing system with woven fiber, mineral gypsum impregnated tape and non-flammable adhesive.  Hardcast "DT" tape and "FTA-20" adhesive, United "Uni-Cast" system, or Approved Equal.

2.
For joints and seams exposed to the weather in lieu of soldering, United "Uni-Cast" system or Approved Equal.

3.
Joint & Seam Sealants (Water Based):  Flexible, adhesive sealant, resistant to UV light when cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts. 

4.
Joint & Seam Sealants (Solvent Based):  Flexible. Non sag, solvent-release-curing, for use in low temperature applications. Shall be resistant to UV light and shall be UL 723 Listed and meet NFPA requirements for Class 1 ductwork.  

5.
Flange Gasket: Butyl rubber or EPDM polymer which complies with UL standard 181 and 723 testing. The gasket shall not contain vegetable oils, fish oils, or any other type of material that will support fungal and/or bacterial growth.  

6.
Liner Adhesive:  Water based, fire and moisture resistant, used to adhere insulation to metal duct. It shall comply with NFPA 90A and UL 723 requirements.  

7.
Duct Liner Sealant: Water based sealant, fire and moisture resistant, used to encapsulate fiberglass duct insulation to eliminate airborne fibers.  Must comply with UL requirements.

E.
Optional Duct Joints for Sheet Metal Ducts: Prefabricated slide-on transverse duct connectors will be accepted. Duct constructed using prefabricated connection systems will refer to the manufacturer guidelines for sheet gage, intermediate reinforcement size and spacing, and proper joint reinforcements.   “Ductmate System” by Ductmate Industries, Inc., Ward Duct Connectors, Inc.,  Mez Industries, Elgen, or Approved Equal.  Spiramir self-sealing round duct connector system meeting Class 3 leakage standards with EPDM o-ring seal.

F.
Exterior and Roof Mounted Ductwork:  Construct roof mounted ductwork and other ductwork exposed to outside weather of galvanized steel outer jacket, two gauges heavier than equivalent ductwork with all joints soldered in a weather-proof manner with 2" of internal duct lining.  [ RTU-1, provide an inner galvanized steel liner sealed against moisture. ]  Submit shop Drawings in compliance with the General Conditions, Section B – Administration of the Contract, B.18 – Submittals, Shop Drawings, Product Data and Samples, Sub-Section B.18.2.
2.2
ACCESSORIES

A.
Access Doors In Sheet Metal Work:  

1.
Hollow core double construction of same or heavier gauge material as duct in which installed.  Use no door smaller than 12" by 12" for simple manual access or smaller than 18" by 24" where personnel must pass through infrequently.  Use 24" by 60" minimum for filters and more frequent maintenance.  Use indicated Ventlok hinges and latches or equivalent Elgen on all doors.

a.
100 Series hinges and latches on low pressure system doors up to 18" maximum dimension.

b.
200 Series on larger low pressure system doors and 333 Series on high pressure systems.

2.
Construct doors up to 18" maximum dimension with 1" overlap, furr and gasket with 3/4" by 1/8" sponge rubber.  Fit larger doors against 1-1/2" by 1/8" or angle frame and gasket with 3/4" by 1/8" sponge rubber or felt.

B.
Turning Vanes:

1.
General Requirements: Comply with SMACNA’S “HVAC Duct Construction Standards-Metal and Flexible”; Figure 4-3 “Vanes and Vane Runners” and Figure 4-4 “Vane Support in Elbows”. 

2.
Turning Vanes shall be 2” or 4” double wall fabricated from the same material as the duct.  Mounting rails shall have insert tabs that align the vanes automatically. 

3.
Acoustical Turning Vane:  Shall be used in applications that require quiet operating systems.  Mounting rails shall have insert tabs that align the vanes automatically.  

C.
Flexible Connections:  Flexible duct connectors shall be used to isolate vibrations and noises that may be transmitted by fans or blowers to ductwork. The flexible duct connector is an air-tight and water proof flexible connection.  Connectors will comply with NFPA 90A and NFPA 90B.Ventglass, Duro-Dyne, Elgen, or Approved Equal.

1.
Indoor Flexible Connector Fabrics: 

a.
Fire Retardant Neoprene coated Fiberglass resistant to chemicals, gasoline and grease:

1)
Meets NFPA 701

2)
Minimum Weight:   32 oz/sq.yd.

3)
Tensile Strength:  500 lbs in the warp and 500 lbs in the filling

4)
Service Temperature:   -40 to 200 deg F

b.
Fire Retardant Neoprene coated Fiberglass for high pressure applications and large ducts:

1)
Meets NFPA 701

2)
Minimum Weight:   40 oz/sq.yd.’

3)
Tensile Strength:   630 lbs in the warp and 465 lbs in the filling.
4)
Service Temperature:   285 deg F

2.
Outdoor Flexible Connector:  Glass Fabric coated with weatherproof Hypalon resistant to UV Rays, ozone, chemicals, and grease.

a.
Meets NFPA 701 

b.
Minimum Weight:   24 oz/sq.yd.

c.
Tensile Strength:   350 lbs in the warp and 250 lbs in the filling.
d.
Service Temperature:   -50 to 300 deg F

2.3
AIR TERMINALS

A.
Variable Air Volume Terminal Box:  Construct unit casings of 22 [20] gauge galvanized steel fully lined with 1/2", 2 lb. density, neoprene coated fiberglass complying with the UL Standard 181 for erosion, and NFPA 90A for fire resistivity.  

1.
Unit Inlets:  Double galvanized round, obround, or rectangular blade sandwiching the damper gasket.  Damper shaft shall be a single 0.5” full length solid steel shaft spanning across the entire damper blade from side to side in self-lubricating bearings.

2.
Attenuation Section:  Integral to the basic unit – no additional attenuation required.

3.
ARI Certified: Test in accordance with ARI Standard 885-98 appendix E.

4.
Unit Sound Power Levels (second through seventh octave band):  At minimum pressure drop, ratings shall not exceed 32 NC ducted or radiated.

5.
Pressure Independent VAV Terminals:  Equip with velocity controls to control cfm independent of duct static pressure.

6.
Factory Furnished Accessories:  All actuators, controls, and circuitry contained in a sheet metal enclosure.

7.
Control Sequences:  Operational sequences shall be those already used in the  Delta Controls/Delta typical VAV sequenes.
8.
Reheat Coil:  Existing steam coil to be used as upstream “reheat coil”

9.
Manufacturers:  Trane, Carrier, Daikin, Price, Titus, Tuttle & Bailey, or approved substitute.

PART 3 - EXECUTION

3.1
EQUIPMENT INSTALLATION

A.
Air Handling Equipment Installation and Arrangement:  Install and arrange as shown on Drawings.  Comply with the manufacturer's recommendations for installation, connection, and start-up.

B.
Equipment Access Panels:  Locate free of all obstructions such as ceiling bars, electrical conduit, lights, ductwork, etc.

C.
Filters:  Install specified filters or accepted substitute temporary construction filters in supply units and systems prior to start-up or use for drying and/or temporary heat.  Replace prior to acceptance of project.

3.2
DUCTWORK INSTALLATION

A.
Delivery, Storage and Handling:

1.  
Protect shop fabricated and factory fabricated ductwork, accessories and purchased products from damage during shipping, storage and handling. Prevent end damage and prevent dirt and moisture from entering ducts and fittings with a polyethylene film with a high-tack pressure sensitive adhesive to attach to the ductwork and accessories.  

2.
Where possible, store ductwork inside and protect from weather. Where necessary to store outside, store above grade and enclose with a polyethylene film with a high-tack pressure sensitive waterproof wrapping.  

B.
Support:  Install ductwork with 1" wide strap cradle hangers not more than 8' on centers or as required by code.  Support terminal units independent of adjacent ductwork.  Attach to available building construction according to good practices for materials involved.  Manufactured hanger system acceptable in lieu of fabricated hangers at Contractors option.  Ductmate “Clutcher” system or Approved Equal.

C.
Fan and Air Handling Unit Flexible Connections:  Install flexible connections in ductwork at all rotating equipment.  

D.
Elbows and Fittings:  Construct elbows with throat radius equal to duct width in plane of turn or make them square and provide double wall, air foil turning vanes.

E.
Fittings:  Make transitions and take-offs as shown on Drawings.  Provide volume dampers and splitter dampers as indicated on Drawings and as specified.  Saddle tees are not allowed.

F.
Acoustical Duct Lining:  Acoustically line all fan unit intake and discharge plenums, all ductwork indicated as lined on the Drawings, all sheet metal ductwork specified per Section 23 07 00 as insulated, where exposed to view or subject to damage in areas such as mechanical rooms, and, at the Contractor's option, all insulated ductwork specified in Section 23 07 00. Line ducts with 1" thick lining for installation inside the building insulation envelope, and 1-1/2” [2” in eastern Oregon] for installation outside the building insulation envelope.  Mechanically attach lining to sheet metal duct with Grip Nails or welding pins.  Apply fire-retardant type water based adhesive on all leading edges, joints and seams.  The duct size noted on the Drawings is the clear opening of the duct with lining.  Insulation shall not reduce duct size listed.  

G.
Duct Insulation:  Specified in Section 23 07 00.  

H.
Sleeves:  Provide galvanized sheet metal plaster ring around ductwork penetrating exposed finished walls.   Sleeve and flash all duct penetrations through exterior walls in an air tight and weatherproof manner.
I.
Plenums:  Construct sheet metal plenums and partitions of not lighter than 18 gauge galvanized steel and reinforce with 1-1/2" by 1/2" by 1/8" angles as required to prevent drumming or breathing.

J.
Access:  Install necessary access opening and covers for cleaning, wiring or servicing motors, filters, fans, both entering and leaving air sides of coils, fire and/or smoke dampers and to other equipment located within or blocked by sheet metal work.

K.
Sealing:  Caulk, seal, grout and/or tape ductwork and plenums to make airtight at seams, joints, edges, corners and at penetrations.  Solder all seams, joints, etc., on all ductwork exposed to the weather.  Install specified tape in accordance with manufacturer's requirements using degreaser on surfaces to be taped and wiped to eliminate moisture.

L.
Flexible Duct Connections: 

1.
Install in full extended condition, free of sags and kinks, using only the minimum length required to make the connection.

2.
Make all joints and connections with 1/2" wide positive locking steel straps or nylon self-locking straps and make connections to non-metallic ducts with sheet metal sleeves or manufactured sheet metal "spin-in" fittings.

3.
On vertically suspended ducts, secure with a minimum of three sheet metal screws on a maximum of 8" on center.

3.3
FIELD QUALITY CONTROL

A.
Disassemble, reassemble, and seal segments of systems as required to accommodate leakage testing and as required for compliance with test requirements.

B.
Conduct test, in presence of Owner’s Authorized Representative, at static pressures equal to maximum design pressure of system or section being tested.  If pressure classifications are not indicated, test entire system at maximum system design pressure.  Do not pressurize systems above maximum design operating pressure.  Give seven days’ advance notice for testing.

C.
Determine leakage from entire system or section of system by relating leakage to surface area of test section.

D.
Maximum Allowable Leakage:  Comply with requirements for Leakage Classification 3 for round and flat-oval ducts, Leakage Classification 12 for rectangular ducts in pressure classifications less than and equal to 2-inch wg (both positive and negative pressures).

E.
Remake leaking joints and retest until leakage is less than maximum allowable.

F.
Leakage Test:  Perform tests according to SMACNA’s “HVAC Air Duct Leakage Test Manual.”

3.4
NEW DUCTWORK CLEANING

A.
Store all ductwork materials on pallets or above grade, protected from weather, dirt/mud and other construction dust.

B.
Remove all accumulated dust, dirt, etc. from each duct section as it is being installed.

C.
Prior to installation of diffusers, grilles and registers, install temporary system filters and cover all diffuser, grille and register openings with temporary 25% efficiency filter materials and start the fan systems.  Operate fans a minimum of 8 hours.  Remove all temporary filters at the end of that period.

D.
Clean all diffusers, grilles and registers just prior to project final completion.

3.5
EXISTING DUCT CLEANING - RTU-1 only.
A.
Power vacuum and air wash with compressed air the interior of the existing supply and exhaust ductwork, as noted on the Drawings, from the connection with new ductwork to the termination point at the supply or exhaust register.  Ductwork cleaning shall be done by a subcontractor who is regularly engaged in this work.  Powermaster or Approved Equal.

END OF SECTION

