SECTION 23 33 00
DUCT ACCESSORIES

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Access panels

B. Air blenders

C. Backdraft dampers

D. Fire dampers

E. Smoke dampers

F. Combination fire and smoke dampers

G. Drain pans

H. Duct sealants

I. Flexible connections

J. Gravity roof ventilators

K. Gooseneck intakes or reliefs

L. Louvers (Install louvers furnished by others.)
M. Manual dampers and hardware

N. Tailpipe exhaust system

O. Turning vanes

P. Automatic dampers (Install motorized dampers furnished by others.)
1.2 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 05 10:  Supports, Anchors and Seals

C. Section 23 05 53:  Painting and Identification

D. Section 23 07 10:  Mechanical Insulation

E. Section 23 31 10:  Ductwork

F. Section 23 09 00:  Building Control Systems

G. Section 23 05 93:  Testing, Adjusting and Balancing

1.3 REFERENCE STANDARDS

A. AMCA (Air Movement and Control Association) 500-D – Laboratory Methods for Testing Dampers for Ratings.

B. AMCA 511 – Certified Ratings Program for Air Control Devices.

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

D. ICBO – International Conference of Building Officials.

E. IBC – International Building Code

F. CSFM – California State Fire Marshall Listing for Fire Dampers, Smoke Dampers and Combination Fire and Smoke Dampers.

G. NFPA 90A, Installation of Air Conditioning and Ventilating Systems.

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

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

J. NFPA 101, Life Safety Code

K. SMACNA (Sheet Metal and Air Conditioning Contractors National Association).

L. UL (Underwriters’ Laboratories) Standard 555, Standard for Safety: Fire Dampers (sixth edition).

M. UL (Underwriters’ Laboratories) Standard 555S, Standard for Safety: Smoke Dampers (fourth edition).

N. Applicable State and Local Codes.

1.4 SUBMITTALS

A. Submit shop drawings for each manufactured item provided under this section. Submit shop drawings for each type of turning vane proposed for use on the Project. Show the location of these turning vanes (listing the type and dimension of each set) on the sheetmetal fabrication drawings. See Section 23 31 10, Ductwork.

B. Submit product data including photographs of all exposed portions of accessories for exposed ducts such as the control arms for balancing dampers in exposed ducts.
C. Fire, smoke and combination fire and smoke dampers:

1. Product Data: Submit manufacturer’s product data.

2. Include UL ratings for fire resistance, size limitations and mounting orientation.

3. Indicate materials, construction, and dimensions.

4. Fire dampers, smoke dampers, and combination fire and smoke dampers must bear label indicating California State Fire Marshal Listing Number.

5. Verify conformance to NFPA, CSFM, ICBO, IBC, UL, and applicable building.

6. Include pressure drop data for all damper sizes in accordance with AMCA 500-D test figures 5.2 (Ducted Inlet, Free Outlet), 5.3 (Ducted Inlet, Ducted Outlet) and 5.5 (Free Inlet, Free Outlet).

7. Include a copy of UL Installation Instructions.

8. Dampers shall bear the AMCA Certified Ratings Seal for Air Performance in accordance with AMCA 511.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS 

A. Air Blenders: Blender Products, R-M Products, Kees, Semco, Rink or approved equal.

B. Dampers: 

1. Backdraft dampers:  Ruskin, Air Balance, Greenheck, Louvers and Dampers, Pottorff or approved equal.

2. Fire Dampers:  Greenheck, Ruskin, Pottorff, Air Balance or approved equal.

3. Smoke Dampers:  Greenheck, Ruskin, Pottorff, Air Balance or approved equal.

4. Combination Fire and Smoke Dampers:  Greenheck, Ruskin, Pottorff, Air Balance or approved equal.

5. Manual Dampers: Ruskin, Air Balance, Louvers and Dampers or approved equal.

C. Manual Damper Hardware: Ventlok, Young Regulator or approved equal.

D. Duct Sealants: Foster Products, H. B. Fuller, United/McGill, 3M or approved equal.

E. Flexible Connections: Ventfabrics, Duro Dyne Co. or approved equal.

F. Gravity Roof Ventilators: Cook, Acme, Greenheck, Jenn-Air, Penn or approved equal.

G. Louvers: Coordinate with architectural.

H. Pressure relief doors: Ruskin, Air Balance, Greenheck, Louvers and Dampers, or approved equal.

I. 
2.2 ACCESS OPENINGS

A. Construction: Provide access doors where clearances will allow. Where minimal clearances make doors impractical, use access panels. Fabricate access doors or panels according to SMACNA standards and details using at least 22 gage steel. Stiffen, brace and seal them with continuous gaskets. Use latches equal to Ventlok No. 100 Series. Where ductwork is insulated, provide double wall doors or panels with insulation between two layers of sheetmetal. Provide UL approved wire glass where transparent panels are required.

B. Dimensions: Do not construct an access panel smaller than 12 inches by 12 inches without written authorization from the Engineer. On ducts at least 26 inches across, provide 24 by 24 inch panels. On smaller ducts, provide panels 2 inches smaller than the duct.

C. Round and Flat Oval Ducts: Provide shop-fabricated or manufactured access units equal to United Sheet Metal Type AR. Fabricate access unit housings from at least 22 gage steel welded or riveted to duct section.

2.3 AIR BLENDERS

A. Equal to the Blender Products Model TBH-54. 

B. In the locations shown and scheduled on the Drawings, furnish and install factory built and factory tested air blenders. Fabricate blenders from heavy gage aluminum using all welded construction. Provide fixed, non-adjustable devices that yield air temperatures on the inlet side of the first coil that never vary more than 6o F from the theoretical mixed air temperature.

2.4 BACKDRAFT DAMPERS

A. 
1. 
2. 
B. 
1. 
2. 
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F. Equal to Ruskin Model CBD4 heavy duty counterbalanced backdraft damper rated for 3500 fpm and up to 4 inches w.g. back pressure.

1. Frame shall be 4 inches by 1 inch 0.081 inch wall thickness 6063T5 extruded aluminum channel.

2. Blades shall be 0.070 inch wall thickness 6063T5 extruded aluminum with extruded vinyl blade edge seals mechanically locked into blade edge. Bearings shall be dustproof ball type for low pressure operation. Linkage shall be 1/2 inch wide tiebar connected to stainless steel pivot pins.

3. Blades shall include field adjustable, zinc plated steel counter balance weights to allow pressure relief down to 0.01 inches w.g.

G. Equal to Ruskin Model S2SS heavy duty stainless steel backdraft damper rated for 3500 fpm and up to 3 inches w.g back pressure.

1. Frame shall be 16 gage 304 stainless steel channel with windstops to reduce backflow all around. 

2. Blades shall be 26 gage 304 stainless steel with formed structural reinforcement on both edges and polyurethane edge seals. Bearings shall be corrosion resistant, long life nylon type. Linkage shall be 1/2 inch wide stainless steel tiebar connected to stainless steel pivot pins.

2.5 
A. 
B. 
1. 
2. 
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2.6 FIRE DAMPERS - DYNAMIC

A. Equal to Greenheck Model: DFD-200 series dynamic fire dampers. Dampers shall provide a minimum of 85% free area when open.

B. Fire resistance ratings:

1. Dampers installed in barriers with less than 3 hours fire resistance rating shall have a minimum UL555 fire resistance rating of 1-1/2 hours

2. Dampers installed in barriers with 3 hours or greater fire resistance rating shall have a minimum UL555 fire resistance rating of 3 hours.

C. Differential Pressure: Typically, select dynamic fire dampers with UL555 differential pressure ratings of 4 inches w.g. minimum. Where installed in systems with static pressures exceeding this value, select dampers with 6 inches or 8 inches w.g. ratings, as appropriate.

D. Velocity: Typically, select dynamic fire dampers with UL555 airflow velocity ratings of 2000 fpm minimum. Where installed in systems with velocities exceeding this value, select dampers with 3000 fpm or 4000 fpm ratings, as appropriate.

E. Fire Closure Temperature: Each fire damper shall be equipped with a factory installed heat responsive device (fusible link) rated to close the damper when temperature at the damper reaches 165º F.

F. Construction:

1. Frame: Damper frame shall be galvanized steel formed into a 5 inches x 1 inch structural hat channel.  Top and bottom frame members on dampers less than 17 inches high shall be low profile design to maximize the free area of these smaller dampers.  Frame shall be 4-piece construction with 1-1/2 inches (minimum) integral overlapping gusset reinforcements in each corner to assure square corners and provide maximum resistance to racking.

2. Blades: Damper blades shall be 16 gage galvanized steel strengthened by three longitudinal 1 inch deep Vee grooves running the entire length of each blade.  Each blade shall be symmetrical relative to its axle pivot point, presenting identical performance characteristics with air flowing in either direction through the damper.  Provide symmetrical blades of varying size as required to completely fill the damper opening. 

3. Blade Stops: Each blade stop (at top and bottom of damper frame) shall occupy no more than 1/2 inch of the damper opening area to allow for maximum free area and to minimize pressure loss across the damper. 

4. Seals: Jamb seals shall be flexible stainless steel compression type.

5. Linkage: Concealed in jamb.

6. Axles:  Minimum1/2 inch dia. plated steel.

7. Bearings:  Axle bearings shall be sintered bronze sleeve type rotating in polished extruded holes in the damper frame.

2.7 CEILING RADIATION DAMPERS

A. Equal to Greenheck Model CRD-2 round ceiling radiation damper.

B. UL tested and labeled for protection of ceiling openings in fire rated floor/ceiling assemblies with fire resistance ratings of 3 hours or less. 

C. Provide fire protection rating when used with steel lay-in style ceiling diffusers up to 24 inches by 24 inches when installed with an approved thermal blanket. Provide with thermal blanket.

D. Fire Closure Temperature: Each fire damper shall be equipped with a factory installed heat responsive device (fusible link) rated to close the damper when temperature at the damper reaches 165º F.

E. 
2.8 SMOKE DAMPERS

A. Equal to Greenheck Model SMD-200 series smoke dampers.

B. Fire resistance ratings:

1. Dampers installed in barriers with less than 3 hours fire resistance rating shall have a minimum UL555 fire resistance rating of 1-1/2 hours

2. Dampers installed in barriers with 3 hours or greater fire resistance rating shall have a minimum UL555 fire resistance rating of 3 hours.

3. Dampers shall have a UL555S elevated temperature rating of 350(F.

C. Differential Pressure: Typically, select dynamic fire dampers with UL555 differential pressure ratings of 4 inches w.g. minimum. Where installed in systems with static pressures exceeding this value, select dampers with 6 inches or 8 inches w.g. ratings, as appropriate.

D. Velocity: Typically, select dynamic fire dampers with UL555 airflow velocity ratings of 2000 fpm minimum. Where installed in systems with velocities exceeding this value, select dampers with 3000 fpm or 4000 fpm ratings, as appropriate.

E. Smoke closure: Provide actuator to close damper in response to a signal from a smoke detector.

1. Actuator type: 120V AC, 60Hz, 2-position, fail close. Typically, all actuators shall be mounted externally via a stainless steel toothed u-clamp.  A power break shall not adversely affect the operation of the damper causing it to be in any position other than full open or full closed.  Internal actuator mounting will be allowed on a case by case basis after review with the engineer. Actuators shall fully actuate the damper in 15 seconds or less.  Provide a 5-year factory warranty on actuator.
F. Leakage: Dampers shall have a UL555S leakage rating of Leakage Class I  .

G. Construction:

1. Frame: Damper frame shall be 16 gage galvanized steel formed into a 5 inches x 1 inch structural hat channel.  Top and bottom frame members on dampers less than 17 inches high shall be low profile design to maximize the free area of these smaller dampers.  Frame shall be 4-piece construction with 1-1/2 inches (minimum) integral overlapping gusset reinforcements in each corner to assure square corners and provide maximum resistance to racking.

2. Blades: Damper blades shall be 16 gage galvanized steel strengthened by three longitudinal 1 inch deep Vee grooves running the entire length of each blade.  Each blade shall be symmetrical relative to its axle pivot point, presenting identical performance characteristics with air flowing in either direction through the damper.  Provide symmetrical blades of varying size as required to completely fill the damper opening. 

3. Blade Stops: Each blade stop (at top and bottom of damper frame) shall occupy no more than 1/2 inches of the damper opening area to allow for maximum free area and to minimize pressure loss across the damper. 

4. Seals: Blade seals shall be extruded silicone rubber permanently bonded to the appropriate blade edges. Jamb shall be flexible stainless steel compression type.

5. Linkage: Concealed in jamb.

6. Axles:  Minimum 1/2 inch dia. plated steel.

7. Bearings:  Axle bearings shall be sintered bronze sleeve type rotating in polished extruded holes in the damper frame.

2.9 COMBINATION FIRE AND SMOKE DAMPERS

A. Equal to Greenheck Model: FSD series combination fire and smoke dampers. Dampers shall provide a minimum of 85% free area when open.

B. Fire resistance ratings:

1. Dampers installed in barriers with less than 3 hours fire resistance rating shall have a minimum UL555 fire resistance rating of 1-1/2 hours

2. Dampers installed in barriers with 3 hours or greater fire resistance rating shall have a minimum UL555 fire resistance rating of 3 hours.

3. Dampers shall have a UL555S elevated temperature rating of 350(F.

C. Differential Pressure: Typically, select dynamic fire dampers with UL555 differential pressure ratings of 4 inches w.g. minimum. Where installed in systems with static pressures exceeding this value, select dampers with 6 inches or 8 inches w.g. ratings, as appropriate.

D. Velocity: Typically, select dynamic fire dampers with UL555 airflow velocity ratings of 2000 fpm minimum. Where installed in systems with velocities exceeding this value, select dampers with 3000 fpm or 4000 fpm ratings, as appropriate.

E. Smoke closure:  Provide actuator to close damper in response to a signal from a smoke detector.

1. Actuator type: electric, 120V AC, 60Hz, 2-position, fail close . Typically, all actuators shall be mounted externally, direct coupled to the damper shaft by a steel toothed cold-weld clamp.  Aluminum clamps or set-screw attachment are not acceptable.  Actuator shall have microprocessor based motor controller providing electronic cut off at full open so that no noise can be generated while holding open.  Holding noise level shall be inaudible.  Actuator shall be capable of stalling before full rotation is reached without risk of burnout.  Actuator shall drive back full open after any duration power loss and shall not stall partially closed.  A power break shall not adversely affect the operation of the damper causing it to be in any position other than full open or full closed.   Internal actuator mounting will be allowed on a case by case basis after review with the engineer. Actuators shall fully actuate the damper in 15 seconds or less.
F. Fire closure temperature:  Each combination fire and smoke damper shall be equipped with a factory installed heat responsive device rated to close the damper when temperature at damper reaches 165º F, In addition, provide actuator to close damper in response to a signal from a smoke detector.
1. Actuator type: 120V AC, 60Hz, 2-position, fail close . Typically, all actuators shall be mounted externally, direct coupled to the damper shaft by a steel toothed cold-weld clamp.  Aluminum clamps or set-screw attachment are not acceptable.  Actuator shall have microprocessor based motor controller providing electronic cut off at full open so that no noise can be generated while holding open.  Holding noise level shall be inaudible.  Actuator shall be capable of stalling before full rotation is reached without risk of burnout. Actuator shall drive back full open after any duration power loss and shall not stall partially closed.  A power break shall not adversely affect the operation of the damper causing it to be in any position other than full open or full closed.  Internal actuator mounting will be allowed on a case by case basis after review with the engineer. Actuators shall fully actuate the damper .  Provide a 5-year factory warranty on actuator.
G. 
1. 
H. Leakage: Dampers shall have a UL555S leakage rating of Leakage Class  I  
I. Construction:

1. Frame: Damper frame shall be 16 gage galvanized steel formed into a 5 inches x 1 inch structural hat channel.  Top and bottom frame members on dampers less than 17 inches high shall be low profile design to maximize the free area of these smaller dampers.  Frame shall be 4-piece construction with 1-1/2 inches (minimum) integral overlapping gusset reinforcements in each corner to assure square corners and provide maximum resistance to racking.

2. Blades: Damper blades shall be 14 gage galvanized steel airfoil shaped, 6 inch doubleskin.  Each blade shall be symmetrical relative to its axle pivot point, presenting identical performance characteristics with air flowing in either direction through the damper.  Provide symmetrical blades of varying size as required to completely fill the damper opening.

3. 
4. Blade Stops: Each blade stop (at top and bottom of damper frame) shall occupy no more than 1/2 inches of the damper opening area to allow for maximum free area and to minimize pressure loss across the damper. 

5. Seals: Blade seals shall be extruded silicone rubber permanently bonded to the appropriate blade edges. Jamb shall be flexible stainless steel compression type.

6. Linkage: Concealed in jamb.

7. Axles:  Minimum 1/2 inch dia. plated steel.

8. Bearings:  Axle bearings shall be sintered bronze sleeve type rotating in polished extruded holes in the damper frame.

2.10 MANUAL DAMPERS

A. General: Fit all dampers with a control arm or handle located outside the duct and fastened to the damper shaft so the arm or handle is in the same plane as the damper blade(s). Provide locking control arms or handles that work through a 90 degree arc. Provide dampers of adequate construction quality and damper blade stiffness to prevent noise or vibration. Replace or modify any damper found to be generating noise or vibration. Perform this replacement or modification at no extra cost to the Project.

B. Dampers in Rectangular Ducts:

1. Blades: Provide multiple blade damper assemblies. Provide no more than 6 inch wide blades 25 inches long or less. Provide no more than 8 inch wide blades when they are longer than 25 inches.

2. Mechanisms: Provide damper shafts at least 5/16 inches in diameter that turn on brass or nylon bearings. For dampers not more than 14 inches long, the bearings need only be at one end. For rods more than 14 inches long, provide bearings at both ends.

C. Dampers in Round Ducts: In round ducts or in spin-in collars provide single blade, butterfly dampers. For 8 inch and larger ducts, provide a full width shaft that penetrates the duct for support at both ends.

2.11 MANUAL DAMPER HARDWARE

A. Equip dampers with a shaft length of 12 inches or less with Ventlok #620 1/4 inch dial regulators; shaft lengths of 12 to 20 inches with Ventlok #635 3/8 inch dial regulators and #607 end bearings. Larger dampers shall be controlled with Ventlok Self-locking Regulators #640 or #641, and shall be installed with #607 end bearings.

B. Provide concealed ceiling dampers with Ventlok #666 concealed adjustable cover damper regulators, #680 miter gears, #695 universal joints and #602 couplings.  Cover to be natural zinc finish for painting.

C. On ducts with insulation, Ventlok #637 3/8 inch elevated dial regulators shall be used along with #607 end bearings. Larger dampers controlled with Ventlok self-locking #644 regulators and shall be installed with #607 end bearings.

2.12 DRAIN PANS

A. Furnish and install drain pans as specified or shown on the Drawings.

2.13 DUCT SEALANTS

A. General: Use water resistant and fire resistant sealants compatible with the mating materials. Sealants may be liquid, mastic, gaskets or tape. However, foil tapes and oil base caulking and glazing compounds are not acceptable. Do not apply tapes to bare metal or to a dry sealant.

B. Sealants: Use duct sealants equal to United/McGill FR5842. 

C. Waterproofing: Inside drain pans and anywhere else waterproofing mastic is called for, solder seal all joints and use a waterproof coating material equal to Foster Products 40-60.

2.14 FLEXIBLE CONNECTIONS

A. Fabricate flexible connections from UL approved, fire resistant, glass fabric material double coated with neoprene. Use products equal to Ventglas and Ventfab, manufactured by Ventfabrics. Use Ventglas for medium pressure ducts and Ventfab for low pressure ducts. Size each connection width to provide adequate movement, but make no connection less than 3 inches wide.

B. Connections to be approximately 6 inches wide. For connections exposed to sun and weather provide hypalon coating in lieu of neoprene (Durolon by Duro Dyne or Ventlon by Ventfabrics). Fasten metal edging strip to rectangular ductwork with stainless steel screws 2 inches on center: Fasten connections to round ductwork with stainless steel drawbands with worm gear fastener.

C. Fabric shall not be stressed except with air pressure. Allow 1 inch slack for vibration isolation.

D. For applications in corrosive exhaust systems (fume hood application) use Ventel by Ventfabrics.

2.15 GRAVITY ROOF VENTILATORS – LOUVERED

A. Equal the Greenheck Model WIH and WRH low silhouette louvered penthouse units for intake and relief applications.

B. Units shall feature a stormproof 0.080 gage aluminum louver with mitered corners. Construction shall be all-aluminum.

C. Units shall have removable aluminum cover for internal access. Cover shall be lined with fiberglass insulation to prevent condensation. Cover shall be securely fastened to the unit by corrosion resistant fasteners.

D. Include birdscreen with unit. Birdscreen shall be constructed of 1/2 inch mesh securely mounted across intake/relief opening.

E. Provide insulated, prefabricated roof curbs and extended bases. 
F. Provide roof ventilators used for pressure relief with a gravity backdraft damper. 
2.16 GRAVITY ROOF VENTILATORS – SPUN

A. Equal the Greenheck Model GRS spun aluminum units gravity ventilator for intake and relief applications.

B. Exterior construction shall be heavy gage aluminum windband with a rolled bead. Curb cap shall be constructed of heavy gage aluminum and include a one piece spun venturi.

C. Internal components shall be constructed of rigid galvanized steel with birdscreen.

D. Provide insulated, prefabricated roof curbs and extended bases. 
E. Provide roof ventilators used for pressure relief with a gravity backdraft damper. 
2.17 
A. 
2.18 LOUVERS

A. The General Contractor will furnish and install wall louvers with bird screens as shown on the Drawings. Provide collars and connections to these louvers. Blank off unused portions with insulated sheetmetal panels. Provide structural reinforcing as required. Use 2 inch thick rigid fiberglass insulation with an FSK vapor barrier on the warm side Blank off unused portions as noted in Section 23 32 13, Plenum Panels and Built-up Air Handling Units.

B. 
2.19 
A. 
B. 
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2.21 TURNING VANES

A. Provide turning vanes where indicated on the Drawings and as specified in Section 23 31 10. Provide single walled vanes for vane lengths less than 36 inches and double walled vanes for vane lengths of 36 inches or more. Provide double walled vanes with an airfoil section. column, gage:

Duct Width
Vane Spacing
Inside Blade Radius
Outside Blade Radius

Up to 36"
2-1/8" centers
2"


36" and over
3-1/4" centers
4-1/2"
2-1/4"

PART 3 - EXECUTION

3.1 GENERAL INSTALLATION REQUIREMENTS

A. Construct rigid ducts with mechanically tight joints for a substantially air tight system in compliance with Section 23 31 10. Brace and stiffen all ductwork so it will not breathe, rattle, vibrate, or sag.

B. Install duct accessories in accordance with the manufacturer’s written recommendations.

3.2 ACCESS OPENINGS

A. Place access openings upstream of the service item whenever possible. Provide access openings where required for maintenance, as shown on the Drawings and at the following locations:

1. Each duct mounted coil, humidifier or backdraft damper.

2. Each fire damper (for link service), smoke damper and automatic control damper.

3. Each duct mounted smoke detector.

4. On kitchen exhaust systems. Refer to Section 23 31 10. 

B. Coordinate the locations of access openings to permit the replacement of fusible links. Provide transparent panels or doors near fire dampers, combination fire/smoke dampers and backdraft dampers to permit visual inspection of damper position without disturbing the mechanical system or opening the duct.

3.3 AIR BLENDERS

A. Provide air blenders as shown on the Drawings and with the spacing required to obtain the performance specified.

3.4 DAMPERS

A. Motorized Dampers: 

1. General: Motorized dampers include automatic dampers (used for temperature control) and combination fire and smoke dampers. Install automatic dampers furnished by the temperature control contractor.

2. Installation: Install motorized dampers according to the supplier’s written recommendations and in compliance with Section 23 09 00. Install smoke dampers and combination fire and smoke dampers in accordance with UL requirements. Align damper sections to prevent the blades from binding. Assemble multiple-section dampers with the required interconnecting linkage and with the required number of shafts for the required number of damper motors.

3. Actuators: Mount the actuators outside the air stream. Extend the damper shafts through the wall of the duct to these external damper motors.

4. Fit: Coordinate with the temperature control contractor to ensure that automatic dampers will fit within the ducts, but when a damper cannot be made to fit, provide duct transitions necessary for the installation. Allow clearance for damper actuators and access for service. When a damper is smaller than the duct, provide blank-off panels to seal the damper within the duct.

5. Stratification: Under direction from the Engineer, provide sheetmetal baffle plates to eliminate stratification and to maintain the air volumes specified. Locate baffles by experimentation, and affix and seal them permanently in place after the stratification problem has been eliminated.

6. Wiring or Tubing: Coordinate control hookups for damper motors with the temperature control contractor and with the Electrical Contractor.

B. Manual Dampers: Install manual dampers in the ducts as required for the proper balancing of each duct system. Coordinate the location of the dampers with the locations shown on the Drawings and with the recommendations of the balancing contractor.

1. For volume dampers located in inaccessible locations, provide remote Ventlok concealed damper regulators with extension hardware as required to operate damper remotely at an accessible location within finished space. Submit proposed locations of remote control for approval.

C. Fire, Smoke, Combination Fire and Smoke Dampers: Install each damper in a sleeve as required by the manufacturer to maintain the UL listing of the assembly. Fasten the sleeve to the structure using retaining angles attached securely to the fire rated construction.

1. Install dampers in accordance with manufacturer’s UL Installation Instructions, labeling, and NFPA 90A at locations indicated on the drawings. 

2. Dampers must be accessible to allow inspection, adjustment, and replacement of components.  The sheet metal contractor shall furnish any access doors in ductwork or plenums required to provide this access.  The general contractor shall furnish any access doors required in walls, ceilings, or other general building construction.  

3. Install dampers square and free from racking. 

4. The installing contractor shall provide and install bracing for multiple section assemblies to support assembly weight and to hold against system pressure. 

5. Do not compress or stretch the damper frame into the duct or opening.

6. Attach multiple damper section assemblies together in accordance with manufacturer’s instructions.  Install support mullions as reinforcement between assemblies as required.

7. Handle dampers using the frame or sleeve.  Do not lift or move dampers using blades, actuator or jackshaft.

3.5 DRAIN PANS 

A. Coat the inside of each drain pan with two heavy coats of waterproofing mastic. Also apply two coats of the mastic wherever a waterproof coating is called for.

B. Construct drain pan humidifier duct sections from stainless steel.

3.6 DUCT SEALANTS

A. Embed duct sealant into each joint. Apply sealant continuously along the entire length of each seam. Take special care to seal joint corners during the assembly of duct sections.

3.7 FLEXIBLE CONNECTIONS

A. Application: Air handlers with internally isolated fans require no flexible connection at the inlet side. Otherwise, make the duct connection to each fan or air handling unit through a flexible duct connection.

B. Install a flexible connection at each point where a duct crosses a building expansion joint or seismic separation joint.

C. Installation: Fasten flexible connections using iron bands or angles pulled tight and bolted in place. Make these connections with slack in the fabric to allow movement of the adjacent ducts.

3.8 GRAVITY ROOF VENTILATORS 

A. Flash and counterflash each GRV. Provide a watertight plenum beneath each GRV. Construct the plenum as shown in the details on the Drawings. . Note: If used for outside air intake, slope bottom and provide a drain line, with deep seal trap, to nearest floor drain.
3.9 
A. 
3.10 LOUVERS

A.  Note: Louvers installed by General Contractor - Make connection to louvers installed by the General Contractor. Construct plenums and blank-off panels so they form an airtight seal with the louver edges.

B. 
C. Construct plenums so they are watertight and drain any moisture back outside through the bottom of the louver. If the plenum floor must be lower than the bottom of the louver, creating a trap for this moisture, seal plenum bottom watertight. Provide a drain line from the bottom of the plenum to the nearest floor drain. Slope plenum bottom to the drain line outlet. 
D. If the plenum extends down onto the mechanical room floor, provide a floor drain within the plenum with a running trap in the drain line outside of the plenum. Where plenum meets the floor, seal watertight.
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