



SECTION 23 3300
AIR DUCT ACCESSORIES
*************************************************************************************************************

LANL MASTER SPECIFICATION

This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Mechanical POC.  Please contact POC with suggestions for improvement as well.
When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.
Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections. *************************************************************************************************************

PART 1 GENERAL

1.1 SUMMARY

A. Section includes
1. Backdraft and pressure relief dampers
2. Manual volume (balancing) dampers

3. Control dampers

4. Fire dampers

5. Smoke dampers

6. Combination smoke/fire dampers

7. Duct-mounted access doors

8. Elbow turning Vanes

9. Duct test holes.

1.2 SUBMITTALS

A. Product data including materials, dimensions, weights, loads, and required clearances; and method of field assembly into duct systems and applicable electrical characteristics and wiring diagrams.  Submit the following [as applicable]:
1. Leakage, pressure drop, maximum operating [pressure] [velocity], and maximum back pressure data.
2. UL ratings, dynamic ratings, and fire/smoke rating data.
3. Damper pressure drop ratings based on tests and procedures performed in accordance with [AMCA 500-D] [or] [AMCA 510 for custom design, heavy duty or severe service dampers].

B. Shop drawings for shop fabricated assemblies [dampers] [duct access doors] [and] [duct test holes]:  Include dimensions, weights, loads, and required clearances; fire and smoke damper installation including sleeves, and method of field assembly into duct systems and other construction.

C. Damper Schedule:  Include [as applicable] damper identification number, damper type, damper size, damper orientation, airflow, pressure rating, leakage rating, fire rating, smoke rating, actuator type, manufacturer, and model number.

D. Manufacturer's Installation Instructions:  Submit for Fire and Combination Smoke and Fire Dampers.
E. Certification showing conformance with the applicable standards for duct accessories materials, brazing materials, mill-rolled reinforcing and supporting materials, welding procedures, shop test procedures and reports.

F. Certification of welders and qualified welding procedure per Section [01 4444] [and] [01 4455].
***************************************************************************************************

Provide LEED submittals only if the project is pursuing LEED certification. 
***************************************************************************************************

G. LEED Submittal:  Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with ASHRAE 62.1, Section 5 - "Systems and Equipment".
1.3 QUALITY ASSURANCE

A. Construct duct accessories in accordance with SMACNA - HVAC Duct Construction Standards - Metal and Flexible, UL 555, UL 555S, NFPA 90A, NFPA 90B, and NFPA 92A.

B. Qualify welding processes and welding operators in accordance with AWS D9.1, “Sheet Metal Welding Code”.

C. Dampers tested, rated and labeled in accordance with the latest UL requirements, and pressure drop ratings based on tests and procedures performed in accordance with [AMCA 500-D] [or] [AMCA 510].
1.4 DELIVERY, STORAGE, AND HANDLING
A. Delivery:  Deliver materials to site in manufacturer's original, unopened containers and packaging, with labels clearly indicating manufacturer and material.

B. Storage:  Store materials in a dry area indoor, protected from damage.

C. Handling:  Handle and lift dampers in accordance with manufacturer's instructions. Protect materials and finishes during handling and installation to prevent damage.
D. Protect dampers from damage to operating linkages and blades.

PART 2 PRODUCTS

2.5 MATERIALS

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 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 imperfections.
B. Galvanized Sheet Steel:  Comply with ASTM A653
1. Galvanized Coating Designation:  G90 Zinc coating.
2. Exposed-Surface Finish:  Mill phosphatized.
C. Aluminum Sheets:  Comply with ASTM B209, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard 1-side bright finish for exposed ducts.
D. Extruded Aluminum:  Comply with ASTM B221, Alloy 6063, Temper T5 [T6].
E. Stainless-Steel Sheets:  Comply with ASTM A480, Type 304, and having a No. 2D finish.
F. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
G. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.
2.6 BACK-DRAFT [and] [pressure relief] DAMPERS 
A. Damper Frame:  Channel frame with welded corners and mounting flanges, minimum 16 gage galvanized steel [extruded aluminum].
B. Blades and Blade Seals:  Parallel blades, minimum18 gage galvanized steel [extruded aluminum], maximum 6 inch width gravity-balanced parallel multi-blades, [center pivoted], with felt or flexible vinyl seals mechanically attached to blade edge.  Blades linked together in rattle-free manner with 90-degree stop, steel ball bearings, and plated steel pivot pin.
C. Blade Axle:  Long-life, corrosion-resistant, synthetic, locked to blade and formed as single-piece with bearings.
D. Bearings:  Long-life, corrosion-resistant bearings, steel ball or synthetic pivot bushing, and formed as single piece with axles.
E. Counterbalance:  Adjustable zinc-plated steel weights mechanically attached to blade enabling damper to operate over wide range of differential static pressure.
F. Mounting:  [Vertical] [Horizontal, air flow up] [Horizontal, air flow down]
G. Duct Connection:  [Round] [Rectangular]
2.7 manual Volume (balancing) dampers 
A. Damper Frame:  Minimum 16 gage [galvanized] [stainless] steel with flanges for attaching to walls and flangeless frames for installing in ducts.
B. Blades:  [Round, Single] [Multiple, Opposed] blade design.  Minimum 16 gage [galvanized] [stainless] steel, maximum 8 inch width for multi-blade dampers.  If required, stiffen damper blades for stability.
C. Blade Axle:  Minimum 1/2-inch plated steel rod mechanically attached to blade.
D. Bearings:
1. [Molded synthetic] [Oil-impregnated bronze, Nylon, or Teflon].
2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades and bearings at both ends of operating shaft.
E. Actuators:  Provide locking, indicating quadrant regulators on single and multi-blade dampers.  On insulated ducts mount quadrant regulators on standoff mounting brackets, bases, or adapters.
F. Mounting:  [Vertical] [Horizontal, air flow up] [Horizontal, air flow down]
G. Duct Connection:  [Round] [Rectangular]
2.8 Control dampers
*********************************************************************************************************

Refer to Section 25 5000, Integrated Automated facility controls for additional information on Automatic (Control) Dampers and Damper Actuators.
*********************************************************************************************************

A. Damper Frame:  Minimum 16 gage [galvanized] [stainless] steel channels with mitered and welded corners

B. Blades:  Minimum 16 gage [galvanized] [stainless] steel, [round, single] [multiple] [parallel] [opposed] blade design, maximum 8 inch width for multi-blade dampers with the linkages located out of the air stream.
C. Blade Seals:  [Closed-cell neoprene edging] [Inflatable seal blade edging, or replaceable rubber seals]

D. Blade Axles:  Minimum 1/2-inch diameter; [galvanized steel] [stainless steel], blade-linkage hardware of zinc-plated steel and brass; ends sealed against blade bearings.

A. Bearings:
1. [Molded synthetic] [Oil-impregnated nylon or sintered bronze].
2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades with bearings at both ends of operating shaft and thrust bearings at each end of every blade.
B. Operator:  [Electric] [Pneumatic] [two-position] or [modulating action].  Coordinate with Controls Contractor.
C. Mounting:  [Vertical] [Horizontal, air flow up] [Horizontal, air flow down]
D. Duct Connection:  [Round] [Rectangular]
E. Multiple section assemblies shall be coupled together with a jackshaft.
F. [End of shaft marking on drive shaft to indicate damper position.]
2.9 Fire dampers
A. Damper Type:  [Static] [Dynamic] Curtain Type

B. Fire Rating:  UL 555 classified and labeled as a [1½-hour] [and] [3-hour] fire damper
C. [Dynamic Closure Rating:  Dampers classified for dynamic closure to 4-inch wg static pressure and minimum 2000-fpm velocity.]
D. Air-Flow Rating:  UL-approved for dual-directional air flow.
E. Fire Damper Configuration:  [Rectangular connection, B style - blades out of air stream] [and] [round connection, LR style - blades out of air stream]
F. Blades:  20 gage galvanized steel curtain type interlocking blades, [in] [out] of airstream.  Gravity closure upon fusible link release for vertical mount.  Spring closure upon fusible link release for horizontal mount.
G. Frame:  Blade frame fabricated with roll-formed, 20 gage galvanized steel; with mitered and interlocking corners.

H. Fusible Link Release:  Heat responsive links in accordance with UL 33, replaceable 165°F [     °F] rated fusible link, or resettable 165°F [      °F] electro-thermal link, 24 volt power.
I. Mounting Sleeve:  Factory or field installed, minimum 14 gage galvanized sheet steel, and of length to suit application.
J. Blade Orientation (Mounting):  Horizontal or vertical [as indicated on Drawings].
2.10 Smoke dampers
*********************************************************************************************************

International Building Code requires minimum smoke damper leakage rating of Class II and elevated temperature rating of not less than 250°F.
*********************************************************************************************************

A. Smoke Rating:  Leakage Class I or Class II smoke damper in accordance with UL555S.
B. Damper Temperature Rating:  250°F [350°F].
C. Frame:  Minimum 16 gage galvanized steel roll-formed, galvanized steel hat-shaped channel, reinforced at corners.
D. Blades:  16 gage galvanized steel multiple blade type, airfoil-shaped, single piece, double skin, maximum 6 inch width.
E. Blade Seals:  Inflatable silicone material to maintain smoke leakage rating to a minimum of 450°F mechanically attached to blade edge.
F. Jamb Seals:  Stainless steel, flexible metal compression type.

G. Linkage:  Concealed in frame.

H. Axles:  Minimum 1/2-inch diameter plated steel, hex-shaped, mechanically attached to blade.
I. Bearings:  Self-lubricating stainless steel sleeve, turning in extruded hole in frame.

J. Sleeve:  Factory installed 18 gage galvanized steel sleeve, minimum 12 inches long, or length to suit wall or floor application.

K. Actuator:

1. Type:  [Electric] [Pneumatic] [two-position] or [modulating] action.
2. Mounting:  [External] [Internal].
2.11 combination fire/Smoke dampers
**********************************************************************************************************************

International Building Code requires minimum smoke damper leakage rating of Class II and elevated temperature rating of not less than 250°F.

**********************************************************************************************************************

A. The fire/smoke dampers shall be of the addressable type and be compatible with the building fire alarm system.  [Coordinate with Building Fire Alarm Systems Subcontractor.]
B. Fire Resistance Rating:  [1½-hour] [and] [3-hour] fire damper in accordance with UL 555.
C. Smoke Rating:  Leakage Class I or Class II smoke damper in accordance with UL 555S.
D. Damper Temperature Rating:  250°F [350°F].
E. Dynamic Closure Rating:  Dampers classified for dynamic closure to 4-inch wg static pressure and minimum 2000-fpm velocity.
F. Frame:  Roll-formed, minimum 16 gage galvanized steel hat-shaped channel, reinforced at corners or U-channel type frame.
G. Blades:  Multiple blade, minimum 16 gage galvanized steel, airfoil-shaped, single piece, double skin, maximum 6 inch blade width.  Linkage concealed in frame.
H. Seals:  Material to maintain smoke leakage rating to a minimum of 450°F mechanically attached to blade edge.

1. Blade Edge:  Blade seals shall be extruded silicone rubber permanently bonded to the appropriate blade edges.

2. Jamb Seals: Flexible stainless steel compression type.
I. Axles:  Minimum 1/2-inch diameter plated steel, hex-shaped, mechanically attached to blade.

J. Axle Bearings:  Self-lubricating stainless steel sleeve, turning in extruded hole in frame.

K. Fusible Link Release Temperature:  [Replaceable 165°F rated fusible link,] or [resettable 165°F electro-thermal link, 24 volt power].
L. Mounting Sleeve:  Factory or field installed, minimum 14 gage galvanized sheet steel, and of length to suit application.
M. Release Device:  [Close in controlled manner and lock damper through actuator closure spring] [Close in controlled manner and allow damper to be automatically reset].
N. Actuator:
1. Type:  [Electric 120 [     ] volt, 60 hertz, two-position] [Pneumatic, minimum 20 psi control pressure, two-position].

2. Mounting: [External] [Internal].
3. [End switch indications for remote position indication, manual override, and test panel.]
2.12 Duct-mounted access doors
A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, Figure 7-2, "Duct Access Doors and Panels" and Figure 7-3, "Access Doors - Round Duct” [and] [as indicated on Drawings].  Fabricate doors airtight and suitable for duct pressure class.
B. Frame:  Minimum 22 gage galvanized sheet steel, with bend-over installation tabs and foam gaskets.
C. Door:  Double wall, galvanized sheet steel and thickness as indicated for duct pressure class, with sealing gaskets and quick fastening locking devices.
1. Hinges and Latches:  1” x 1” butt or continuous piano hinge and cam latches.
2. Insulation:  For insulated ductwork, furnish with minimum 1 inch thick fiberglass insulation.

D. Number of Hinges and Locks:
1. Less than 12 inches square:  Secure with sash locks.
2. Up to 18 inches Square:  Furnish two hinges and two sash locks.
3. Up to 24 x 48 inches:  Three hinges and two compression latches [with outside and inside handles].
4. Larger Sizes:  Four hinges and two compression latches with outside and inside handles.

5. Access panels with sheet metal screw fasteners are not acceptable.

2.13 Elbow Turning vanes

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, Figure 4-3, "Vanes and Vane Runners" and Figure 4-4, "Vane Support in Elbows”.

B. Vane Construction:  [Single] [Double] wall.

C. Manufactured Turning Vanes:  Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

2.14 Duct test hole
A. Permanent Test Holes:  Factory fabricated, air tight flanged fittings to suit duct material with screw cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness, if provided.
PART 3 EXECUTION

3.15 EXAMINATION

A. Verify ducts and equipment installations are ready for accessories.
B. Verify rated walls are ready for fire damper installation.
C. Verify duct access door location prior to fabrication.
3.16 INSTALLATION

A. Install duct accessories in accordance with NFPA 90A and NFPA 92A, and in accordance with manufacturer’s installation instructions at the locations shown on the drawings.  Follow SMACNA HVAC Duct Construction Standards-Metal and Flexible for duct construction and pressure class.
B. Install duct accessories of materials suited to duct materials or as described in Part 2 of this Section:
1. Use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts.
2. Stainless-steel accessories in stainless-steel ducts.
3. Aluminum accessories in aluminum ducts.
****************************************************************************************************

LEED-NC Prerequisite EA 2 requires compliance with ASHRAE 90.1, in which Section 6.4.3.4.3 - "Shutoff Damper Controls" restricts the use of backdraft dampers and requires control dampers for certain applications.  If applying for LEED certification, retain option, in first paragraph below, required by ASHRAE 90.1.

****************************************************************************************************
C. Install [backdraft] [control] dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan [and where indicated on Drawings].
D. Install volume (balancing) dampers with indicating type locking quadrant where noted on drawing.  Inspect and ensure that the construction of balancing dampers, including the hand quadrant, is of good quality prior to installation.
1. Dampers are not required upstream or downstream of VAV boxes serving only one diffuser.

2. Do not use splitter dampers.

3. Locate balancing dampers as far as possible (recommend no closer than 5 feet) from air terminals to avoid excessive noise.

4. Set dampers to fully open position before testing, adjusting, and balancing.
E. Install [fire dampers] [smoke dampers] [and] [combination fire and smoke dampers] at locations as indicated on Drawings.  Install with required perimeter mounting angles, sleeves, breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.
1. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 90A and NFPA 92A.

2. Install dampers square and free from racking with blades running horizontally.

3. Do not compress or stretch damper frame into duct or opening.

4. Handle damper using sleeve or frame.  Do not lift damper using blades, actuator, or jack shaft.

5. Install bracing for multiple section assemblies to support assembly weight and to hold against system pressure.  Install bracing as needed.

****************************************************************************************************
Refer to NFPA 90A, Annex A, Section A.4.3.4.1 and SMACNA Fire, Smoke and Radiation Dampers Installation guide for HVAC System for fire damper access door sizes, locations, etc.
****************************************************************************************************
F. Install duct access doors for inspection and cleaning upstream of filters, coils, dampers, rectangular elbows with turning vanes, and equipment as indicated on drawings.  Access doors shall be accessibly located.  Provide minimum 8 X 8 inch size for hand access, 18 X 18 inch size or 18 inch x the duct height/width less 2 inches for shoulder access.  Install duct access door at the following locations:
1. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors installed upstream from dampers and inward operation for access doors installed downstream from dampers.
2. Upstream of each duct mounted coil.

3. Upstream of each duct mounted filter.

4. Upstream of each duct mounted fan.

5. Upstream of control damper.
6. Upstream or downstream of duct silencers.

7. [Upstream of volume (balancing) damper.]
8.  [Downstream of each VAV box.]
9. At locations for cleaning kitchen exhaust ductwork in accordance with NFPA 96.
****************************************************************************************************

Retain first three subparagraphs below to provide access for duct cleaning.  LEED-NC Prerequisite EQ 1 requires compliance with ASHRAE 62.1, in which Section 7.2.4 - "Ventilation System Start-up" requires that distribution systems be clean of dirt and debris.

****************************************************************************************************

10. At each change in main duct direction greater than 45° and at maximum spacing of every 50 feet of straight duct.

11. Upstream [and downstream] of each elbow with turning vanes.

12. Control devices requiring inspection.
13. [At locations indicated on Drawings.]
G. Install access doors with swing against duct static pressure.
H. Label access doors according to Section 22 0554 "Identification for Plumbing, HVAC, and Fire Piping and Equipment" to indicate the purpose of access door.  Mark access doors for fire and smoke dampers on outside surface, with minimum 1/2 inch high letters reading:  FIRE DAMPER, or SMOKE DAMPER, or FIRE/SMOKE DAMPER.
I. Install permanent duct test holes or pitot tube openings [where indicated on Drawings] required for testing and balancing purposes, complete with metal can with spring device or screw to prevent air leakage.  Where openings are provided in insulated ductwork, install insulation material inside metal ring.

****** [OR] ******
J. Install temporary duct test holes [where indicated on Drawings] required for testing and balancing purposes.  Cut or drill in ducts.  Cap with neoprene plugs, threaded plugs, or threaded or twist-on metal caps.
3.17 FIELD QUALITY CONTROL
A. Tests and Inspections:
1. Operate dampers to verify full range of movement.

2. Inspect locations of access doors and verify that purpose of access door can be performed.

3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement and verify that proper heat-response device is installed.

4. Inspect turning vanes for proper and secure installation.

END OF SECTION
****************************************************************

Do not delete the following reference information.
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