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SECTION 23 33 00 – ductwork accessories 
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 
A. Perform all Work required to provide and install the following ductwork accessories indicated by the Contract Documents with supplementary items necessary for proper installation.

1. Airflow control dampers and spin-in fittings.

2. Fire dampers, smoke dampers, and combination fire and smoke dampers.

3. Flexible duct connections.

4. Duct access doors.

5. Screens

6. Duct test holes.

7. Guy wire systems.
1.03 REFERENCE STANDARDS
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 
1. AMCA 500D – Laboratory Method of Testing Dampers for Rating.

2. AMCA 500L – Laboratory Method of Testing Louvers for Rating.

3. NFPA 90A ‑ Installation of Air Conditioning and Ventilating Systems.

4. NFPA 101 - Life Safety Code.
5. SMACNA ‑ HVAC Duct Construction Standards.

6. UL 33 ‑ Heat Responsive Links for Fire‑Protection Service.

7. UL 555 – Standard for Fire Dampers.

8. UL 555C – Standard for Ceiling Radiation Dampers.

9. UL 555S – Standard for Smoke Dampers.

1.04 SUBMITTALS 
A. Product Data: 
1. Provide product data for shop fabricated assemblies including, but not limited to, volume control dampers, duct access doors, and duct test holes.  Provide product data for hardware used.

B. Record Documents: 
1. Fire Dampers:  The damper manufacturer’s literature submitted for approval prior to the installation shall include performance data developed from testing in accordance with AMCA 500D standards and shall show the pressure drops for all sizes of dampers required at anticipated air flow rates.  Maximum pressure drop through fire damper shall not exceed 0.05-inch water gauge.

2. Combination Fire/Smoke Dampers:  Assign identification numbers for each damper with corresponding number noted on Drawings.  Provide air quantity, size, free area of damper, pressure drop and proposed velocity through each damper.  Provide manufacturer’s data of damper and its accessories or options.  At Owner’s request, provide two (2) dampers (18 inch x 12 inch) for the purpose of illustrating damper operation to Owner’s operating and maintenance personnel.

PART 2 -  PRODUCTS

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction.

2.02 manufacturers
A. Dampers:

1. Greenheck.
2. Nailor Industries.

3. Pottorff

4. Ruskin.

B. Regulators, Locking Quadrants: 
1. Ventfabrics
2. Mercer Rubber
2.03 Air flow control dampers
A. Furnish and install dampers where shown on the Drawings and wherever necessary for complete control of airflow, including all supply, return, outside air, and exhaust branches, "division" in main supply, return and exhaust ducts, and each individual air supply outlet.  Where access to dampers through a permanent suspended ceiling (gypsum board) is necessary, the Contractor shall be responsible for the proper location of the access doors. 

B. Dampers larger than three (3) square feet in area shall be controlled by a self-locking splitter damper assembly.

C. Volume damper blades shall not exceed 48 inches (48") in length or twelve inches (12") in width and shall be of the opposed interlocking type.  The blades shall be of not less than No. 16 gage galvanized steel supported on one‑half inch (1/2") diameter rust‑proofed axles.  Axle bearings shall be the self‑lubricating ferrule type. 

D. Volume dampers and other manual dampers shall be carefully fitted, and shall be manually controlled by damper regulators as follows:

1. On exposed non-insulated ductwork the locking quadrant shall be made with a base plate of 16-gage cold-rolled steel and a heavy die cast handle designed with a 3/8 inch bearing surface. A 1/4 inch-20 zinc plated wing nut shall firmly lock the handle in place.
2. On exposed externally insulated ductwork the regulator shall be 4-1/4 inch diameter, for 1/2 inch rod, designed for use on duct with insulation thickness specified for duct, and shall have four (4) 3/16 inch holes provided to rivet or screw regulator to the duct surface. The flange that covers the raw edge of the insulation shall be high enough so that it slightly compresses the insulation and holds insulation in place. The handle shall be 3/8 inch above the flange, and shall easily turn without roughing up the insulation.
3. On concealed ductwork above inaccessible ceilings, the regulator shall be 2‑5/8 inch diameter chromium plated cover plate that telescopes into the base, for 1/2 inch rod.  Regulator shall be cast into a box for mounting in ceilings. Base shall be 1-1/2 inch deep.  The cover shall be secured by two screws that can be easily removed for damper adjustment.
4. Furnish and install end bearings for the damper rods on the end opposite the quadrant.

E. Spin-in fittings may be used for duct taps to air devices and shall include dampers on all ducts to air devices (diffusers and grilles) even though a volume damper is specified for the air device.  Spin-in fittings shall be similar to Flexmaster FLD with BO3 including a 2 inch build-out, nylon bushings, locking quadrant similar to Duro Dyne KR-3, and a 3/8 inch square rod connected to the damper with U-bolts.  Spin-in fittings shall be sealed at the duct tap with sealant as specified herein.  Determine location of spin-in fittings after terminal units are hung or after location of light fixtures are confirmed to minimize flexible duct lengths and sharp bends.

2.04  FIRE DAMPERS 

A. Each fire damper shall be constructed and tested in accordance with Underwriters Laboratories Safety Standard 555, latest edition.  Dampers shall possess a 1‑1/2 hour or 3 hour (as appropriate for the construction shown in the architectural Drawings) protection rating 165 degrees F fusible link, and shall bear a U.L. label in accordance with Underwriters' Laboratories labeling procedures.  Construct fire dampers such that damper frame material and curtain material are galvanized. 

B. Fire dampers shall be curtain blade ”C” type and damper shall be constructed so that the blades and frame are out of the air stream to provide 100 percent free area of duct in which the damper is housed. NOTE: (Blades only out of the airstream represents “B” type damper which is not 100% free area).
C. Equip fire dampers for vertical or horizontal installation as required by location shown on Drawings.  Install fire dampers in wall and floor openings utilizing steel sleeves, angles and other materials and practices as required to provide an installation equivalent to that utilized by the manufacturer when the respective dampers were tested by Underwriters Laboratories.  Mounting angles shall be minimum 1-1/2 inch by 1-1/2 inch by 16 gauge and bolted, tack welded or screwed to the sleeve at maximum spacing of 12 inches and with a minimum of two connections at all sides.  Mounting angles shall overlap at least equal to the duct gauge as defined by the appropriate SMACNA Duct Construction Standard, latest edition, and as described in NFPA 90A.  The entire assembly, following installation, shall be capable of closure with airflow in both directions at 4 inch water gauge static pressure at temperatures up to and withstanding 350 degree F.
D. All fire dampers shall be dynamic rated type.

E. Completely seal the damper assembly to the building components using manufacturer recommended material(s). 

2.05 Combination Fire/Smoke Dampers
A. Provide one damper motor for each 12 square feet of damper area.

B. Each combination fire/smoke damper shall be 1-1/2 hour fire rated under UL Standard 555, Current Edition, and shall be further classified by Underwriters Laboratories as a Leakage Rated Damper for use in smoke control systems under the latest version of UL555S, and bear a UL label attesting to same.  Damper manufacturer shall have tested and qualified with UL, a complete range of damper sizes covering all dampers required by this Specification.  Testing and UL qualifying a single damper size is not acceptable.  The leakage rating under UL555S shall be no higher than Leakage Class II 20 CFM per square foot at 4 inches water gauge pressure).  Maximum air pressure drop through each combination fire/smoke damper shall not exceed 0.10-inch water gauge at the design air quantity.  (Note that this may require a larger damper than the connected duct size.)  All ratings shall be dynamic.

C. Damper frame shall be minimum 20-gauge galvanized steel formed into a structural hat channel shape with tabbed corners for reinforcement, as approved in testing by Underwriters Laboratories.  Bearings shall be integral high surface area non electrolytic materials construction to incorporate a friction free frame blade lap seal, or molybdenum disulfide impregnated stainless steel or bronze oilite sleeve type turning in an extruded hole in the frame or an extruded frame raceway.  Dampers may be either parallel or opposed blade type.  Blades shall be constructed with a minimum of 14-gage equivalent thickness.  Blade edge seal material shall be able to withstand 450 degrees F.  Jamb seals shall be flexible stainless steel compression type. 

D. In addition to the leakage ratings specified herein, combination fire/smoke dampers and their operators shall be qualified under UL555S to an elevated temperature of 350 degrees F.  Electric operators shall be installed by the damper manufacturer at the time of damper fabrication.  Damper and operator shall be supplied as a single entity that meets all applicable UL555 and UL555S qualifications for both dampers and operators.  Manufacturer shall provide a factory-assembled sleeve.  Sleeve shall be minimum 20-gauge for dampers where neither width nor height exceeds 48 inches or 16-gauge where either dimension equals or exceeds 48 inches. 

E. As part of the UL qualification, dampers shall have demonstrated a capacity to operate (open and close) under HVAC system operation conditions, with pressures at least 4 inches water gauge in the closed position, and 2000 fpm air velocity at 350 degrees F in the open position. 

F. Each combination fire/smoke damper, except as noted hereinafter, shall be equipped with a UL Classified firestat/releasing device.  The firestat/releasing device shall electrically (24 VAC) and mechanically (pneumatically) lock the damper in a closed position when the duct temperatures exceed 165 degrees F and still allow the appropriate authority to operate the damper as may be required for smoke control functions.  Damper must be operable while the temperature is above 350 degrees F. Actuator/operator package shall include two damper position indicator switches linked directly to damper blade to provide capability of remotely indicating damper position.  One switch shall close when the damper is fully open, and the other switch shall close when the damper is fully closed.  The firestat/releasing device and position indicator switches shall be capable of interfacing electrically with the smoke detectors, building fire alarm system, and remote indicating/control stations or building automation system (BAS). 

G. Damper releasing device shall be mounted within the airstream.  Device shall be activated and the damper shall close and lock when subjected to duct temperatures in excess of approximately 350 degrees F. 

H. Motors for operation of smoke dampers shall be smoke system fail safe, spring return normally open supplies and normally closed returns, or as indicated on the Drawings, and shall be furnished and installed by the damper manufacturer as required by the U.L. rating mentioned above.  Motors shall be electric or pneumatic to match the type of temperature control system specified elsewhere in this Specification.  Furnish all required relays, EP switches, wiring piping and other labor and material necessary to completely interconnect the smoke detector system. 

I. Furnish each damper in a square or rectangular configuration.  Furnish and install sleeves manufactured by the approved damper manufacturer for each damper.  Construct sleeves with square or rectangular to square, rectangular, round, or oval adapters as required.  Dampers shall be installed in the sleeves in accordance with manufacturer’s U.L. installation instructions.  The entire assembly, following installation, shall operate smoothly and be capable of withstanding 6 inch water gauge static pressure. 

J. Each combination fire/smoke damper shall be equipped with a Damper Test Switch.  The damper test switch will have the ability to “cycle test” the fire/smoke damper by pushing and holding the test button until the damper has cycled.
K. All combination fire/smoke dampers shall be dynamic type.

L. Completely seal the damper assembly to the building components using manufacturer recommended material(s). 

2.06 Smoke Dampers
A. Provide one damper motor for each 12 square feet of damper area.

B. Each smoke damper shall be dynamic rated type and shall be further classified by Underwriters Laboratories as a Leakage Rated Damper for use in smoke control systems under the latest version of UL555S, and bear a UL label attesting to same.  Damper manufacturer shall have tested, and qualified with UL, a complete range of damper sizes covering all dampers required by this Specification.  Testing and UL qualifying a single damper size is not acceptable.  Leakage rating under UL555S shall be no higher than Leakage Class II (20 CFM per square foot at 4 inches water gauge pressure).  Maximum air pressure drop through each smoke damper shall not exceed 0.10-inch water gauge at the design air quantity. (Note that this may required a larger damper than the connected duct size.)  All ratings shall be dynamic.

C. Damper frame shall be minimum 20-gauge galvanized steel formed into a structural hat channel shape with tabbed corners for reinforcement, as approved in testing by Underwriters Laboratories..  Bearings shall be stainless steel sleeve type turning in an extruded hole in the frame or an extruded frame raceway.  Dampers shall be opposed blade type.  Blades shall be airfoil shaped double skin construction.  Blade edge seal material shall be silicone rubber designed to withstand 450 degrees F.  Jamb seals shall be Stainless Steel metal compression type.

D. In addition to the leakage ratings specified herein, smoke dampers and their operators shall be qualified under UL555S to an elevated temperature of 350 degrees F. Pneumatic operators shall be installed by the damper manufacturer at the time of damper fabrication.  Damper and operator shall be supplied as a single entity that meets all applicable UL555 and UL555S qualifications for both dampers and operators.  Manufacturer shall provide factory-assembled sleeve.  Sleeve shall be minimum 20-gauge for dampers where neither width nor heights exceeds 48 inches or 16-gage where either dimensions equals or exceeds 48 inches.

E. As part of the UL qualification, dampers shall have demonstrated a capacity to operate (open and close) under HVAC system operation conditions, with pressures of at least 4 inches water gauge in the closed position, and 2000 fpm air velocity in the open position.

F. The damper must be operable while the temperature is above 350 degrees F.  The actuator/operator package shall include two damper position indicator switches linked directly to damper blade to provide capability of remotely indicating damper position.  One switch shall close when the damper is fully open, and the other switch shall close when the damper is fully closed.  Position indicator switches shall be capable of interfacing electrically with the smoke detectors, building fire alarm systems, and remote indicating/control stations (BAS).

G. Motors for operation of smoke dampers shall be smoke system fail safe, spring return normally open supplies and normally closed returns, or as indicated on the Drawings, and shall be furnished and installed by the damper manufacturer as required by the UL rating mentioned above.  Motors shall be electric or pneumatic to match the type of temperature control system specified elsewhere in this Specification.  Furnish all required relays, EP switches, wiring piping and other labor and material necessary to completely interconnect the smoke detector system.

H. Furnish each damper in a square or rectangular configuration.  Furnish and install sleeves manufactured by the approved damper manufacturer for each damper.  Construct sleeves with square or rectangular to square, rectangular, round, or oval adapters as required.  Install dampers in the sleeves in accordance with manufacturer’s UL installation instructions.  The entire assembly, following installation, shall be capable of closure with airflow in both directions at 4 inch water gauge static pressure at temperatures up to and withstanding 350 degree F. 
I. Each smoke damper shall be equipped with a damper test switch.  The damper test switch will have the ability to “cycle test” the fire/smoke damper by pushing and holding the test button until the damper has cycled.

J. All smoke dampers shall be dynamic type.

K. Completely seal the damper assembly to the building components.

2.07 FLEXIBLE CONNECTIONS

A. Where ducts connect to, flexible connections shall be made using “Flexmaster TL-M” or “Ventglas” fabric that is temperature-resistant, fire-resistant, waterproof, mildew-resistant and practically airtight, weighing approximately thirty ounces (30 oz.) per square yard. Ventglas is good for connections for inside building environments where ultra-violet light is not present.
B. Material used outdoors shall be resistant to ultra-violet sunrays.  There shall be a minimum of one-half inch (1/2-inch) slack in the connections, and a minimum of two and one-half inches (2-1/2-inch) distance between the edges of the. This does not apply to air handling units with internal isolation.  A more rugged flexible material that is resistant to ultra violet rays needs to be used when connecting an exhaust fan or exhaust air plenum to ductwork. Mercer Rubber supplies a more durable flex connection for outdoor use.
2.08 ACCESS DOORS

A. Furnish and install in the ductwork, hinged rectangular, pressure relief, or round "spin‑in" access doors to provide access to all fire dampers, mixed air plenums, steam reheat coils (install upstream), automatic dampers, etc.

B. Where ductwork is insulated, access doors shall be double skin doors with one inch (1") of insulation in the door.

C. Where duct size permits, doors shall be eighteen inches (18") by sixteen inches (16"), or eighteen inches in diameter, and shall be provided with Ventlok No. 260 latches (latches are not required in round doors).

D. Latches for rectangular doors smaller than 18 inch x 16 inch shall be Ventlok No. 100 or 140.

E. Doors for zone heating coils shall be Ventlok, stamped, insulated access doors, minimum 10 inch x 12 inch, complete with latch and two (2) hinges, or twelve inches (12") in diameter.

F. Round access doors shall be "Inspector Series" spin‑in type door as manufactured by Flexmaster USA.

G. Doors for personnel access to ductwork shall be nominal twenty‑four inches (24") in diameter. Doors may be fabricated in a local approved sheet metal shop in accordance with SMACNA Standards.

H. Where access doors are installed above a suspended ceiling, this Contractor shall be responsible for the proper location of ceiling access doors. 

2.09 SCREENS

A. Furnish and install screens on all duct, fan, etc., openings furnished by this Contractor which lead to, or are located outdoors.  

B. Screens shall be No. 16 gauge, one‑half inch (1/2") mesh in removable galvanized steel frame.

C. Provide safety screens meeting OSHA requirements for protection of maintenance personnel on all fan inlets and fan outlets to which no ductwork is connected. 

2.010 GUY WIRE SYSTEM

A. Provide 1/4-inch diameter American Aircraft Steel Cable (plastic coated) with clip for vertical stack off utility fans on roof, with eyebolts for attachment to anchor systems on the roof.

PART 3 -  EXECUTION 

3.01 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 

B. All installation shall be in accordance with manufacturer’s published recommendations. 
C. Provide balancing dampers at points on low pressure supply, return, and exhaust systems where branches are taken from larger ducts as required for air balancing. 

D. Provide all dampers furnished by the BAS Provider in strict accordance with manufacturer’s written installation instruction and requirements of these Specifications.

E. Provide fire dampers, and combination fire and smoke dampers at locations indicated, where ducts and outlets pass through fire rated components.  Install with required perimeter mounting angles, sleeves, breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

F. Provide backdraft dampers on exhaust fans or exhausts ducts where indicated. Install dampers so that they will open freely.

G. Provide flexible connections immediately adjacent to equipment in ducts associated with fans and motorized equipment.  Cover connections to medium and high pressure fans with leaded vinyl sheet, held in place with metal straps.

H. Provide duct access doors for inspection and cleaning before and after duct mounted filters, coils, fans, automatic dampers, at fire dampers, and elsewhere as indicated on Drawings.  Provide minimum 8 x 8 inch (200 x 200 mm) size for hand access, 18 x 18 inch (450 x 450 mm) size for shoulder access, and as indicated.

I. Provide duct test holes where indicated and where required for testing and balancing purposes.

1. Furnish and install Ventlok No. 699 instrument test holes in the return air duct and in the discharge duct of each fan unit.

2. Install test holes in locations as required to measure pressure drops across each item in the system, e.g., outside air louvers, filters, fans, coils, intermediate points in duct runs, etc.

J. Access doors as specified elsewhere shall be provided for access to all parts of the fire and combination fire and smoke dampers.  Doors shall open not less than 90 degrees following installation and shall be insulated type where installed in insulated ducts.

K. Fire and combination fire and smoke damper access panels shall be labeled with the words “Fire Damper” in letters not less than 1 inch (25 mm) in height.
L. Install each fire and combination fire and smoke damper square and true to the building.  The installation shall not place pressure on the damper frame, but shall enclose the damper as required by UL555 and UL555S.

3.02 TESTING 
A. After each fire damper, smoke damper and combination fire and smoke damper has been installed and sealed in their prescribed openings and prior to installation of ceilings, Contractor shall, as directed by Owner, activate part or all dampers as required to verify “first-time” closure. 

B. Activation of damper shall be accomplished by manually operating the resettable link, disconnecting the linkage at the fire damper fusible link, and manually operating the fire/smoke damper through the pneumatic or electronic controls as appropriate.  

C. Failure of damper to close properly and smoothly on the first attempt will be cause to replace the entire damper assembly. 

D. Coordinate smoke damper system interlock requirements with the fire alarm system.
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