This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”).  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

SECTION 233113 - LOW PRESSURE DUCTWORK
PART 1 -  GENERAL

1.1 DESCRIPTION

A. This section describes low pressure structural ductwork, single wall housing plenums, flexible ducts, exposed ductwork for typical building HVAC applications, and grease hood exhaust ductwork for commercial kitchen Type 1 hoods.

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Section 230500, Common Work Results for HVAC

B. Section 230529, Hangers and Supports for HVAC Piping and Equipment

C. Section 230545, Seismic Restraints for HVAC Piping and Equipment

D. Section 230548, Vibration and Seismic Controls for HVAC Piping and Equipment

E. Section 230593, Testing, Adjusting, and Balancing

F. Section 230719, HVAC Insulation

G. Section 233300, Air Duct Accessories

H. Section 233600, Air Terminal Units

I. Section 233700, Air Outlets and Inlets

1.3 REFERENCES

A. NFPA:  National Fire Protection Association

1. NFPA 13: Standard for the Installation of Sprinkler Systems
2. NFPA 90A: Standard for the Installation of Air-Conditioning and Ventilating Systems
B. OMSC:  Oregon Mechanical Specialty Code

C. SMACNA:  Sheet Metal and Air Conditioning Contractors’ National Association

1. SMACNA HVAC Duct Construction Standards - Metal and Flexible
1.4 SUBMITTALS

A. For systems, equipment, and components specified below, submit product/material data; shop drawings; operation and maintenance data; as-constructed data; installation, startup, and testing manuals; operation and maintenance manuals; and as-constructed drawings.

1. Sheet Metal Ductwork:  Schedule of duct construction standards.

2. Single Wall Housing Plenums:  Shop drawings showing materials and construction details.

3. Grease Hood Exhaust Ducts:  Detailed shop drawings stamped by a registered professional mechanical engineer licensed in the state of Oregon.

Use only if Commissioning Section 019100 is included in the project manual.

B. For systems, equipment, and components specified herein, submit commissioning plans and schedules; checkout, startup, operational, functional and final acceptance test plans, procedures, checklists, and reports; systems manuals; and operation and maintenance training plans.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Work performed by qualified, experienced mechanics, in accordance with the SMACNA HVAC Duct Construction Standards and these specifications.

B. Regulatory Requirements:

1. Sheet Metal Ductwork, Single Wall Housing Plenums, Flexible Ducts, and Exposed Ductwork:

a. Entire ductwork system, including materials and installation, shall be installed in accordance with NFPA 90A.

b. Ductwork and components shall be listed as UL 181, Class I air duct; flame rating shall not exceed 25 and smoke rating shall not exceed 50.

2. Grease Hood Exhaust Ductwork:  Design, construction, and installation shall be in accordance with Chapter 5 of OMSC.

PART 2 -  PRODUCTS

2.1 HANGERS, SUPPORTS, ANCHORAGE, SEISMIC RESTRAINTS, AND SEISMIC CONTROL

A. Provide hangers, supports, anchorage, seismic restraints, and seismic control for products specified herein in accordance with the requirements of the contract documents and SMACNA “HVAC Duct Construction Standards.”

2.2 SHEET METAL DUCTWORK

A. Fabricate from galvanized steel, unless noted otherwise on the drawings.

B. Minimum gauge, duct construction, joint reinforcing, and fittings shall be in accordance with SMACNA “HVAC Duct Construction Standards - Metal and Flexible.”

C. Duct Classification:  Ducts shall be considered low pressure when design velocities are 2000 fpm or less and maximum static pressure is 2-inch W.G., positive or negative.

1. Construct the following ductwork in accordance with minimum reinforcement requirements for static pressure class of 1/2-inch W.G., positive or negative.

a. Supply ductwork downstream from terminal units.

b. Supply, return, or exhaust ductwork serving fans scheduled to operate at less than 1/2-inch W.G.

c. Supply, return, or exhaust branch ductwork which serves one or two inlets/outlets.

2. Construct the following ductwork in accordance with minimum reinforcement requirements for static pressure class of 1-inch W.G. positive or negative.

a. Supply, return, or exhaust ductwork serving fans scheduled to operate at less than 1‑inch W.G.  On supply fans, pressure drops for louvers, coils, clean filters, and sound traps may be deleted from scheduled fan static.

b. Supply, return, or exhaust ductwork serving multiple duct branches where the Contractor can demonstrate that pressures will not exceed 1-inch W.G., positive or negative.

3. Construct the following ductwork in accordance with minimum reinforcement requirements for static pressure class of 2-inch W.G., positive or negative.

a. Supply, return, or exhaust ductwork serving fans scheduled to operate at pressures greater than 1-inch W.G., positive or negative.

D. Longitudinal seams on rectangular duct shall be Pittsburgh or Button punch snap lock, or equal.  Snap lock seams for round duct may be used only on ducts classified for 1/2-inch W.G.  Longitudinal seams for round ducts using lap and rivet, spot weld, or fillet weld may be used only on ducts classified for statics 1-inch W.G. or less.

E. Joining and reinforcing systems manufactured by Ductmate, Roloc, TDC, or equal, are acceptable.  Ductmate 35 is equivalent to SMACNA “J,” and Ductmate 25 is equivalent to SMACNA “F.”

F. Do not use adjustable round elbows.

2.3 SINGLE WALL HOUSING PLENUMS

A. Fabricate from galvanized steel, unless otherwise noted on the drawings.

B. Minimum gauge shall not be less than 18-gauge, except panels 10'-1" or longer shall be not less than 16‑gauge.

C. Construct housing panels in accordance with SMACNA “HVAC Duct Construction Standards - Metal and Flexible.”

D. Minimum pressure classification for single wall housing panels shall be 2-inch W.G., positive or negative.

E. Maximum allowable panel width shall be 24 inches with standing interlocking seams.

F. Openings in panels for duct penetrations, air inlets/outlets, or access doors shall be reinforced in accordance with SMACNA standards.

G. Provide intermediate reinforcing and/or bracing when spans are 8 feet or longer.

H. Line all interior surfaces of single wall plenums with minimum of 2-inch-thick acoustical lining.

I. Construct access doors of 20-gauge galvanized steel, double wall construction.  Install in opening in plenum panel reinforced with 10-gauge channel.  Mount on three hinges and seat against neoprene gaskets.  Doors shall be 24-inch by 60-inch height unless otherwise indicated on the drawings.

2.4 FLEXIBLE DUCTS

A. Acceptable Manufacturers:  Thermaflex M-KE, Gen Flex IMP-25S, or equal.

B. Description:  Flexible air duct with CPE or metal film liner permanently bonded to coated spring steel wire helix with 1-inch-thick fiberglass insulation blanket covered with fiberglass reinforced metal film vapor barrier jacket.  Duct shall be rated for 6-inch W.G. positive and 1‑inch W.G. negative.

2.5 EXPOSED DUCTWORK IN FINISHED SPACES

A. Round:

1. Acceptable Manufacturers:  United Sheet Metal, Semco, Metco, Dee’s, Rolok, Streimers, Temp Control, Arrow, or equal.

2. Material:  Round or flat oval, machine formed, spiral lock-seam galvanized sheet metal ductwork of thicknesses as listed for sheet metal duct.  Paintable surface.

3. Fittings:  Machine formed, shop fabricated, with welded seams, designed for easiest air flow, similar to United Sheet Metal numbers listed, or equal.

a. Mitered Elbow with Turning Vanes:  Type EV-90-2.

b. Radius Elbows:  Type E090-5.  Similar for less than 90-degree elbows.

c. Tees:  Type Con-T-1.

d. Reducing Fittings:  May be used unless noted otherwise.

B. Rectangular:  Same as for sheet metal ductwork but paintable surface.  All reinforcing shall be inside.  Use special care to prevent imperfections in the metal surface.

2.6 GREASE HOOD EXHAUST DUCTWORK

A. General:  Design and construct commercial kitchen grease ducts and exhaust equipment in accordance with the requirements of Chapter 5 of the OMSC.

B. Discharge From Grease Exhaust Duct:  Directed upward away from the roof and adjacent to outside openings to the building.

C. Materials:  Interior steel, minimum 16 gauge; exterior stainless steel, minimum 18 gauge.

D. Fittings:  Elbows shall be the radius type with centerline radius equal to or greater than 1 1/2 times the depth of the duct in the plane of the turn.

E. Joints, Seams, and Penetration of Ducts:  Continuous liquid-tight welded or brazed joints on the external surface, except as permitted otherwise by the OMSC.

F. Duct Joint Types:  Butt or overlapping installed to prevent ledgers or obstructions from collecting grease.

G. Duct-to-Hood Joints:  Continuous internal or external liquid-tight welded or brazed, smooth, accessible, and without grease traps, except as permitted otherwise by the OMSC.

H. Duct-to-Exhaust Fan Connections:  Flanged and gasketed at the base of fan for vertical discharge fans; flanged, gasketed, and bolted for horizontal inlet utility fans; and flanged, gasketed, and bolted at inlet and outlet for in-line fans.

I. Vibration Isolation:  Listed and labeled for the application and installed only at the connection of a duct to a fan inlet or outlet.

J. Grease Duct Supports and Seismic Restraints:  Designed to carry gravity and seismic loads.  Bolts, screws, rivets, and other mechanical fasteners shall not penetrate duct walls.

K. Air Velocity:  Not less than 1500 fpm in Type I hood applications.

L. Fire Protection of Grease Exhaust Ducts:  Protect grease exhaust ducts serving Type 1 hoods with automatic sprinkler system complying with requirements of NFPA 13 and OMSC.

PART 3 -  EXECUTION

3.1 APPLIED LOCATIONS

A. HVAC Supply Ductwork on Downstream Side of Terminal Box:  Lined sheet metal ductwork for the first 5 feet.  At the Contractor’s option, lined sheet metal may be used throughout.

B. HVAC Supply Ductwork from Spin-In Fittings to Supply Outlet Collar Connection:  Flexible duct, maximum 6'-0" length.

C. HVAC Return Air Trunk Ductwork from End Run to Unit Connection:  Galvanized sheet metal, lined throughout.

D. General Exhaust Ductwork (Excluding Grease Hood Exhaust):  Sheet metal, lined for 20 feet upstream of exhaust fan.  Refer to Section 230719, HVAC Insulation.

E. HVAC Ductwork Between Transfer Grilles:  Sheet metal.

F. Exposed HVAC Ductwork in Finished Spaces:  Sheet metal.

G. Commercial Kitchen Exhaust Systems Serving Type 1 Hoods:  Grease hood exhaust ductwork.

3.2 INSTALLATION

A. Sheet Metal Ductwork:

1. Seal traverse joints with an approved mastic during joining procedure or tape after joining to provide airtight duct system.

2. Hang, support, restrain, and control movement and vibration of low pressure ductwork systems, equipment, and components in accordance with the requirements of the contract documents and SMACNA “HVAC Duct Construction Standards - Metal and Flexible.”  Do not use wire supports.

3. Provide supplementary steel for support of ductwork in shafts and between building structural members.

4. Fabricate changes in direction to permit easy air flow, using full 1.5D radius bends or fixed turning vanes in square elbows.  Radius elbows less than 1.5D radius shall have splitter vanes.

5. Change in duct size or shape necessitated by interference shall be made using rectangular equivalents of equal velocity.

6. Where pipe, structural member, or other obstruction passes through a duct, provide streamlined sheet metal collar around member and increase duct size to maintain net free area.  Fit collar and caulk to make airtight.

B. Sound Attenuation (Internal Insulation):

Delete or edit cross-reference below, as applicable.

1. Provide sound attenuation duct in accordance with Section 230719, HVAC Insulation.

2. Duct dimensions shown are net inside attenuating material.

C. Dampers:  Install where shown and where required.  Install regulators as specified.  Leave all dampers locked wide open.

D. Extractors:  Install behind supply grilles and registers.

E. Flexible Connectors:  Make connections to fans and other rotating equipment with flexible connectors with 2-inch minimum clearance between casing and ductwork.  Not required on internally isolated spring units.

F. Spin-In Fittings:

1. Install at branch take-offs to outlets using round or flex duct.

2. Connect to flexible duct with draw band strap and minimum of two wraps of duct tape.

3. Leave all dampers locked wide open.

G. Flexible Ducts:

1. Make connections at ends using draw band strap and a minimum of two wraps of duct tape.

2. Suspend center spans from structure above using galvanized steel straps or fire-resistant fabric straps as required by code.  Use 1-inch wide (minimum) galvanized steel straps (or fire-resistant fabric straps) with single loop at top and smooth edges.

3. Do not lay flexible duct on the ceiling.

4. Avoid crimping flex duct.  Make all changes in direction using 2D radius.  Duct connections to grilles, registers and diffusers using less than 2D radius bends are not acceptable.  Where space is constricted, use sheet metal elbows.

5. Maximum flexible duct length shall be 6 feet.

H. Ductwork, Exposed in Finished Areas:

1. Use extreme care in handling and installing.

2. Replace all dented or damaged sections.

3. Install ductwork straight and true, parallel to building lines.

4. Make all connections with pop rivets using couplings where applicable.  Grind all raw edges smooth and apply paintable sealant to cover imperfections.

5. Remove all excess sealant to provide a finished joint.

6. Provide floor, wall, and ceiling plates.

7. Finish, clean and prime all ductwork and hangers for painting.

I. Single Wall Housing Plenums:

1. Install housing plenums in accordance with SMACNA “HVAC Duct Construction Standards - Metal and Flexible.”

2. Seal joints and seams with high pressure duct sealer or gaskets and fasten with bolts, screws, or pop rivets.

3. Seal pipe, duct, conduit, and control penetrations to prevent air leakage using close off sheets and strips.

4. Securely anchor housing panels to floor or roof curbs.

5. Block outside air or return air dampers open to prevent damage during construction until automatic control system is operational and adjusted.

6. Standing seams shall face into plenum where possible.

7. Provide access doors where required for cleaning and maintenance.  Install access doors to open against air pressure.

J. Grease Hood Exhaust Ductwork:  Install in accordance with Chapter 5 of the OMSC.

Delete or edit cross-reference below, as applicable.

1. Clearances:  Not less than 18 inches to combustible construction for Type 1 hood applications unless provided with fire rated enclosure for shaft construction or ductwork continuously covered on all sides by fire rated duct wrap enclosure as specified in Section 230719, HVAC Insulation.  Duct enclosure for shaft construction shall be separated by a minimum of 6 inches and a maximum of 12 inches from grease hood exhaust duct.

2. Prevention of Grease Accumulation:  For Type 1 hood applications, slope ductwork so that grease cannot accumulate in any portion of the system, but not less than 1/4 inch per foot of run.  Slope ductwork toward hood or approved reservoir.

3. Cleanout and Openings for Personnel Entry:  Provide as required for proper operation and maintenance of the system, with tight-fitting door assemblies, including gaskets and frames, listed and labeled for the application.  Doors shall be same thickness or greater than grease duct, furnished with a substantial method of latching, and operable without the use of a tool.

a. When ductwork is large enough to allow personnel entry, provide not less than one approved and listed 20-inch by 20-inch opening in the horizontal section and one in the top of the vertical risers.

b. Locate horizontal cleanout, not more than 20 feet apart and at each change in the direction of the ductwork.

c. Minimum Dimension of Cleanout Opening:  Provide minimum of 12 inches on each side of cleanout, or for smaller ducts the largest opening complying with requirements of the OMSC in the duct face that affords the largest opening.

4. Fire-Resistive Access Openings in Grease Duct Enclosure:  Provide access doors equal in fire resistance to the duct enclosure, same size or larger than the doors to the grease duct cleanouts and openings and labeled with an approved sign stating “Access Panel, Do Not Obstruct.”

5. Openings for Fire Suppressive and Automatic Sprinkler System Inspection and Maintenance:  Provide access to all nozzles or sprinkler heads.

6. Grease Duct Termination Location:  Locate exhaust outlets not less than 10 feet horizontally from parts of the same or contiguous buildings and air intake openings, a minimum of 2 feet from parapet type structures, and not less than 40 inches above the roof.  Position exhaust outlet so that discharge will not impinge on the roof or other equipment and parts of the building.

Choose from Commissioning and Testing articles.  Use Commissioning if Section 019100 is included in the project manual; otherwise use Testing.

3.3 COMMISSIONING

A. Commission systems, equipment, and components specified herein.

B. Coordination with Balancing Agency:

1. Provide the services of a sheet metal firm familiar with the system ductwork to assist the balancing agency during the initial phases of air balancing in locating all sheet metal dampers.

2. Install missing dampers.

3.4 TESTING

A. Check out, start up, and test systems, equipment, and components specified herein.

B. Coordination with Balancing Agency:

1. Provide the services of a sheet metal firm familiar with the system ductwork to assist the balancing agency during the initial phases of air balancing in locating all sheet metal dampers.

2. Install missing dampers.

END OF SECTION 233113
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