D&C  JRC:dja


SECTION 233301
SECURITY TYPE DUCTWORK ACCESSORIES

SEE INFORMATION AFTER END OF SECTION.

USE THIS SECTION FOR ALL DOCS AND CFS PROJECTS.  USE SECTION 233300 FOR PROJECTS OTHER THAN DOCS AND CFS.

REFER TO DETAILS ON HVAC DRAWINGS FOR SECURITY BARRIERS.  CONSULT WITH PROJECT ARCHITECT FOR LOCATION OF SECURITY WALLS.  DUCTWORK PENETRATING SECURITY WALLS (MASONRY OR BARS) REQUIRES SECURITY BARRIERS.  REFER TO STANDARD DETAILS STORED IN DOCS DETAIL FILE.  VERIFY USE WITH TEAM LEADER.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Metal Ductwork:  Section 233113.

1.02
REFERENCES


A.
ACGIH:  American Conference of Governmental Industrial Hygienists.


B.
AMCA:  Air Movement and Control Association.


C.
NFPA:  National Fire Protection Association.


D.
SMACNA:  Sheet Metal and Air Conditioning Contractors National Association, Inc.


E.
UL:  Underwriters Laboratories, Inc.

1.03
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Shop Drawings:  Schedule listing manufacturer’s model number and location for each security barrier.


C.
Product Data:



1.
Catalog sheets, diagrams, standard schematic drawings, and installation instructions for each manufactured product.



2.
Submit SMACNA Figure Numbers for each shop fabricated item.



3.
Schedule:  List type, manufacturer’s model number, and location for the following:

EDIT 4 SUBPARAGRAPHS BELOW AS REQUIRED.



a.
Security grilles and registers.




b.
Security diffusers.

DELETE SUBPARAGRAPH BELOW IF DAMPERS ARE SPECIFIED IN SECTIONS 230923 OR 230924.



c.
Low leakage and standard dampers.




d.
Fire dampers.


D.
Samples:  When directed, submit one complete unit for each type of proposed air inlet and outlet device.  Approved samples will be delivered to the job site for installation.

1.04
QUALITY ASSURANCE


A.
Regulatory Requirements:



1.
Unless otherwise shown or specified, comply with the applicable requirements of the following:

EDIT 5 SUBPARAGRAPHS BELOW AS REQUIRED.



a.
SMACNA:  Gages of materials, fabrication, sealing, and installation shall be in accordance with the SMACNA Manuals.

USE SUBPARAGRAPH BELOW FOR REGULAR HVAC APPLICATIONS UP TO 10 INCHES wg POSITIVE, AND 10 INCHES wg NEGATIVE PRESSURES.




1)
HVAC Duct Construction Standards.

USE 2 SUBPARAGRAPHS BELOW FOR DUST AND FUME EXHAUST SYSTEMS.




2)
Round Industrial Duct Construction Standard.




3)
Rectangular Industrial Duct Construction Standard.




b.
ACGIH:  Follow the Hood Design Data, and Construction Guidelines for Local Exhaust Systems from the Industrial Ventilation Manual.




c.
AMCA:  Certify damper and/or louver ratings in accordance with AMCA 511.




d.
NFPA:  Standards Nos. 90A, 90B, 91, 96, and 101.

EDIT SUBPARAGRAPH BELOW AS REQUIRED.  USE UL181 FOR FLEXIBLE DUCT, UL555 FOR FIRE DAMPERS, AND UL555S FOR SMOKE DAMPERS AND COMBINATION FIRE/SMOKE DAMPERS.



e.
UL:  Standards No. UL181, UL555, and UL555S.

1.05
MAINTENANCE


A.
Special Tools:



1.
One bar deflection key for every five supply grilles and/or every five return grilles.



2.
One operator key for every five supply registers and/or every 5 return or exhaust registers.



3.
Two keys or socket wrenches for each type of damper adjustment screw or device on manual damper regulators.

USE SUBPARAGRAPH BELOW WITH PROJECTS REQUIRING SECURE PATIENT OR INMATE AREAS.


4.
One tool for each type and size Torx center pin fastener.

PART 2   PRODUCTS

BEFORE SELECTING A REGISTER, GRILLE, OR AIR DIFFUSER CONSIDER TERMINAL VELOCITY, USE OF SPACE, NOISE CRITERIA, CFM, STATIC PRESSURE, NECK AND FACE SIZE, THROW DIRECTION AND LENGTH.  FILL OUT MASTER SCHEDULE ON DRAWING(S).

2.01
SECURITY GRILLES AND REGISTERS

A.
Unless otherwise specified, fabricate registers of steel with factory applied white baked-on enamel finish.


B.
Fabricate grille, register faces, and frames of aluminum with an etched and acrylic coated finish when installed in shower, can washing, dishwasher, food serving and dining rooms, kitchens and swimming pool areas.

USE PARAGRAPH BELOW ONLY WHEN INSTALLING GRILLES AND REGISTERS IN PLASTER CEILINGS.

C.
Mounting Frames for Registers and Grilles:



1.
Frames (Security Type):  Fabricate frames, as shown in detail on drawings, of materials and finish to match mating grille or register face.




a.
Weld exposed joints and ground flush.




b.
Completely close corner joints with neatly welded back trim.

USE PARAGRAPH BELOW FOR EXHAUST AIR WITH LIMITED SECURITY CAPABILITY.  THESE REGISTERS ARE MORE COSTLY AND HEAVIER THAN NON-SECURE REGISTERS.  TYPICAL AREAS OF USE ARE ARES OCCUPIED BY STAFF WHERE INMATES ARE SUPERVISED AT MAXIMUM AND MEDIUM FACILITIES.

D.
Staff Return (SRR) and Staff Exhaust (SER) Registers:



1.
Perforated Face Plate:




a.
Steel:  Minimum 12 gage plate.




b.
Hole Size:  1/2 inch - 3/16 inch square holes.




c.
Hole Spacing:  11/16 inch - 1 inch on center.

IF SPACE IS AVAILABLE, IT IS PREFERABLE TO INSTALL ACCESSIBLE VOLUME DAMPER UPSTREAM OF REGISTER.


2.
Damper:  Opposed blade, constructed of steel, adjustable thru face with removable key.



3.
Register Sleeve:  10 gage cold rolled steel, formed with flanged face and welded seams.

USE PARAGRAPH BELOW FOR SUPPLY, RETURN AND EXHAUST WHEN AIR DISTRIBUTION IS NEEDED IN SECURE AREAS.  THESE REGISTERS ARE COSTLY, HEAVY AND HAVE POOR AIR DISTRIBUTION CHARACTERISTICS.  TYPICAL AREAS OF USE ARE AREAS OCCUPIED BY UNSUPERVISED INMATES AT MAXIMUM AND MEDIUM FACILITIES (EXCEPT PRECAST OR PREFAB CELLS).

E.
Inmate Supply (ISR), Inmate Return (IRR) and Inmate Exhaust (IER) Registers:



1.
Perforated Face Plate:  Continuously welded to register sleeve.



a.
Steel:  Minimum 12 gage plate.




b.
Hole Size:  1/4 inch dia. holes.




c.
Hole Spacing:  3/8 inch staggered centers.



2.
Register Sleeve:  10 gage cold rolled steel formed with flanged face and welded seams.

IF SPACE IS AVAILABLE, IT IS PREFERABLE TO INSTALL ACCESSIBLE VOLUME DAMPER UPSTREAM OF REGISTER.


3.
Damper:  Opposed blade, constructed of steel, adjustable thru face with removable key.

USE SUBPARAGRAPH BELOW WHEN DUCTWORK PENETRATES CELL SECURITY WALLS, AND WHEN ANY DUCT DIMENSION IS OVER 6 INCHES.  INSTALL SECURITY BARS ON 4 INCH CENTERS.  IF DUCT HEIGHT IS OVER 12 INCHES PROVIDE HORIZONTAL SECURITY BARS IN DUCTWORK SO 5 INCH BALL CANNOT PASS.  REFER TO CONSTRUCTION WORK DRAWINGS FOR SECURITY WALL LOCATIONS.


4.
Security Bar:  1/2 inch x 1 inch plate steel bar mounted vertically (horizontally as required) and welded to register sleeve.

USE PARAGRAPH BELOW FOR SUPPLY, RETURN AND EXHAUST WHEN AIR DISTRIBUTION IS NEEDED IN SECURE AREAS.  THESE REGISTERS ARE COSTLY, HEAVY AND HAVE POOR AIR DISTRIBUTION CHARACTERISTICS.  TYPICAL AREAS OF USE ARE AREAS OCCUPIED BY UNSUPERVISED INMATES AT MAXIMUM AND MEDIUM FACILITIES (EXCEPT PRECAST OR PREFAB CELLS).

F.
Inmate Supply (ISRA), Inmate Return (IRRA) and Inmate Exhaust (IERA) Registers - Type A:



1.
Face Plate:  Continuously welded to register sleeve.
USE SUBPARAGRAPH BELOW FOR SUPPLY, RETURN AND EXHAUST WHEN AIR DISTRIBUTION IS NEEDED IN SECURE AREAS.  THESE REGISTERS ARE COSTLY, HEAVY AND HAVE POOR AIR DISTRIBUTION CHARACTERISTICS.  TYPICAL AREAS OF USE ARE AREAS OCCUPIED BY UNSUPERVISED INMATES AT MAXIMUM AND MEDIUM FACILITIES (EXCEPT PRECAST OR PREFAB CELLS).



a.
Steel:  Minimum 3/16 inch steel plate




b.
Hole Size:  1/4 inch dia. holes.




c.
Hole Spacing:  3/8 inch staggered centers.



2.
Register Sleeve:  10 gage cold rolled steel formed with welded seams.



3.
Security Angle Frame:  1 x 1 x 3/16 inch shipped loose for field installation.

IF SPACE IS AVAILABLE, IT IS PREFERABLE TO INSTALL ACCESSIBLE VOLUME DAMPER UPSTREAM OF REGISTER.


4.
Damper:  Opposed blade, constructed of steel, adjustable thru face with removable key.

USE SUBPARAGRAPH BELOW WHEN DUCTWORK PENETRATES CELL SECURITY WALLS, AND WHEN ANY DUCT DIMENSION IS OVER 6 INCHES.  INSTALL SECURITY BARS ON 4 INCH CENTERS.  IF DUCT HEIGHT IS OVER 12 INCHES PROVIDE HORIZONTAL SECURITY BARS IN DUCTWORK SO 5 INCH BALL CANNOT PASS.  REFER TO CONSTRUCTION WORK DRAWINGS FOR SECURITY WALL LOCATIONS.


5.
Security Bar:  1/2 inch x 1 inch plate steel bar mounted vertically (horizontally as required) and welded to register sleeve.

USE PARAGRAPH BELOW FOR SUPPLY, RETURN AND EXHAUST WHEN AIR DISTRIBUTION IS NEEDED IN SECURE AREAS.  THESE REGISTERS ARE COSTLY, HEAVY AND HAVE POOR AIR DISTRIBUTION CHARACTERISTICS.  TYPICAL AREAS OF USE ARE AREAS OCCUPIED BY UNSUPERVISED INMATES AT MAXIMUM AND MEDIUM FACILITIES (EXCEPT PRECAST OR PREFAB CELLS).

G.
Inmate Exhaust Grille (IEG):



1.
Face Plate:  Continuously welded to grille sleeve.



a.
Steel:  Minimum 3/16 inch steel plate.




b.
Hole Size:  1/4 inch diameter.




c.
Hole Spacing:  3/8 inch staggered centers.



2.
Grille Sleeve:  10 gage cold rolled steel formed with welded seams.



3.
Security Angle Frame:  1 x 1 x 3/16 inch shipped loose for field installation.



4.
Security Bar:  1/2 inch x 1 inch plate steel bar, mounted vertically (horizontally as required) and welded to grille sleeve.

USE SUBPARAGRAPH BELOW FOR SHOWER EXHAUST WHEN AIR DISTRIBUTION IS NEEDED IN SECURE AREAS.  THESE REGISTERS ARE COSTLY, HEAVY AND HAVE POOR AIR DISTRIBUTION CHARACTERISTICS.  TYPICAL AREAS OF USE ARE AREAS OCCUPIED BY UNSUPERVISED INMATES AT MAXIMUM AND MEDIUM FACILITIES (EXCEPT PRECAST OR PREFAB CELLS).

H.
Shower Room Supply (SHSR-AL) and Shower Room Exhaust (SHER-AL) Registers:



1.
Face Plate:  Continuously welded to register sleeve.



a.
Aluminum:  Minimum 3/16 inch aluminum plate.




b.
Hole Size:  1/4 inch diameter holes.




c.
Hole Spacing:  3/8 inch staggered centers.

IF SPACE IS AVAILABLE, IT IS PREFERABLE TO INSTALL ACCESSIBLE VOLUME DAMPER UPSTREAM OF REGISTER.


2.
Damper:  Opposed blade damper, fabricated of aluminum, adjustable thru face with removable key.


3.
Register Sleeve:  8 gage aluminum, welded construction.



4.
Security Angle Frame:  1 x 1 x 3/16 inch aluminum angles, shipped loose for field installation.

USE SUBPARAGRAPH BELOW WHEN DUCTWORK PENETRATES CELL SECURITY WALLS, AND WHEN ANY DUCT DIMENSION IS OVER 6 INCHES.  INSTALL SECURITY BARS ON 4 INCH CENTERS.  IF DUCT HEIGHT IS 12 INCHES PROVIDE HORIZONTAL SECURITY BARS IN DUCTWORK SO 5 INCH BALL CANNOT PASS.  REFER TO CONSTRUCTION WORK DRAWINGS FOR SECURITY WALL LOCATIONS.


5.
Security Bar:  1/2 inch x 1 inch plate steel bar, mounted vertically (horizontally as required) and welded to register sleeve.

USE PARAGRAPH BELOW FOR SUPPLY AIR WHEN GOOD AIR DISTRIBUTION IS NEEDED WITH LIMITED SECURITY CAPABILITY.  THESE REGISTERS ARE MORE COSTLY AND HEAVIER THAN NON-SECURITY REGISTERS.  TYPICAL AREAS OF USE ARE THE AREAS OCCUPIED BY STAFF, WHERE INMATES ARE SUPERVISED AND ABOVE 14 FOOT HEIGHT AT MAXIMUM AND MINIMUM FACILITIES.

I.
Staff Supply Register (SSR):



1.
Face Plate:  10 gage steel with 20 gage frame with reinforced welded corners.



2.
Louvers:  Individually adjustable, double deflection type constructed of 24 gage steel.



3.
Damper:  Opposed blade damper fabricated of steel, adjustable thru face with removable key.

USE PARAGRAPH BELOW FOR EXHAUST AND RETURN OF ALL ROOMS, EXCEPT SHOWERS AND TOILETS.  THESE REGISTERS ARE COST EFFECTIVE AND LIGHTWEIGHT.  TYPICAL AREAS OF USE ARE IN THE ADMINISTRATION BUILDING AT MAXIMUM AND MEDIUM FACILITIES AND ALL BUILDINGS AT MINIMUM FACILITIES WHERE THE MOISTURE LEVEL IS NOT HIGH.

J.
Non-Secure Return (NSRR) and Non Secure Exhaust (NSER) Registers:  Fixed single deflection type.



1.
Register Face:  20 gage steel construction of same material as bars.



2.
Face Bars/Vanes:  Installed in register face.




a.
Deflection Angle:  45 degrees.




b.
Nominal Bar/Vane Spacing:  0.66 inch or 0.75 inch on center.



3.
Damper Assembly:  Opposed multi-blade type consisting of frame of screwdriver slot blades, and key operated movement of the locking type.




a.
Operators:  Key operated type projecting through frame or screwdriver slot.  Operator keys are removable or may be permanently driven in place, as directed.




b.
Construction for use with Factory Painted Register Faces:  Galvanized steel factory finished with baked on black enamel, unless otherwise approved by the Director’s Representative.

USE PARAGRAPH BELOW FOR EXHAUST OF SHOWERS, TOILETS AND JANITOR’S CLOSETS.  THESE REGISTERS ARE COST EFFECTIVE AND LIGHTWEIGHT.  TYPICAL AREAS OF USE ARE IN THE ADMINISTRATION BUILDING AT MAXIMUM AND MEDIUM FACILITIES AND ALL BUILDINGS AT MINIMUM FACILITIES WHERE THE MOISTURE LEVEL IS HIGH.

K.
Non-Secure Exhaust Register (NSEER-AL):  Fixed single deflection type.



1.
Register Face:  Minimum 0.55 inch aluminum construction of same material as bars.



2.
Face Bars/Vanes:  Installed in register face.




a.
Deflection Angle:  45 degrees.




b.
Nominal Bar/Vane Spacing:  0.66 inch or 0.75 inch on center.




c.
Sidewall registers shall have horizontal face bars/vanes.



3.
Damper Assembly:  Opposed multi-blade type consisting of frame or screwdriver slot blades, and key operated movement of the locking type.




a.
Operators:  Key operated type projecting through frame or screwdriver slot.  Operator keys are removable or may be permanently driven in place, as directed.




b.
Construction for use with Aluminum Register Faces:  Aluminum with etched or acrylic finish.

USE PARAGRAPH BELOW IN AREAS WHERE PSYCHIATRIC INMATES ARE HOUSED.

L.
Suicide Deterrent Register (SDR):



1.
Face Plate:  Continuously welded to register sleeve.



a.
Steel:  Minimum 3/16 inch steel plate.




b.
Hole Size:  3/16 inch dia. holes.




c.
Hole Spacing:  9/32 inch staggered centers.



2.
Register Sleeve:  3/16 inch cold rolled steel formed with welded seams.



3.
Angle Frame:  1-1/2 x 1-1/2 x 3/16 inch angle iron welded together for field installation.

IF SPACE IS AVAILABLE, IT IS PREFERABLE TO INSTALL ACCESSIBLE VOLUME DAMPER UPSTREAM OF REGISTER.


4.
Damper:  Opposed blade, constructed of steel, adjustable thru face with removable key.



5.
Security Bar:  3/4 inch dia. steel bar mounted vertically (horizontally as required) and welded to register sleeve.

2.02
SECURITY AIR DIFFUSERS

A.
Do not use neck or duct connection sizes indicated to size diffusers.

USE TWO PARAGRAPHS BELOW FOR SUPPLY AIR WHEN GOOD AIR DISTRIBUTION IS NEEDED WITH A PERFORATED FACE PLATE.  THESE REGISTERS ARE COST EFFECTIVE AND LIGHTWEIGHT.  TYPICAL AREAS OF USE ARE THE STAFF OCCUPIED AREAS IN THE MAXIMUM AND MEDIUM FACILITIES AND ALL BUILDINGS AT MINIMUM FACILITIES.  SCD-AL REGISTERS SHOULD BE USED WHERE THE MOISTURE LEVEL IS HIGH.

B.
Staff Ceiling Diffusers (SCD):



1.
Face Plate:  Minimum 12 gage steel plate with 13/16 inch square holes on 1 inch centers.



2.
Constructed of steel with reinforced welded corners, 4-way air pattern, and frame surface mounted on face plate with square neck.



3.
Assembled with 1/4 inch -20 Torx center pin fasteners.



4.
Damper:  Opposed blade type installed in neck, and operated thru face plate with removable key.


C.
Staff Ceiling Diffusers (SCD-AL):



1.
Face Plate:  Minimum 0.040 inch thick aluminum face with 13/16 square inch holes on 1 inch centers.



2.
Constructed of aluminum with reinforced welded corners, 4-way air pattern and frame surface mounted on face plate with square neck.



3.
Assembled with 1/4 inch -20 Torx center pin fasteners.



4.
Damper:  Opposed blade type installed in neck, and operated thru face plate with removable key.

USE PARAGRAPH BELOW FOR SUPPLY AIR IN ANTE ROOMS IN HEALTH BUILDINGS.

D.
High Capacity Radial Diffusers (HCRD):



1.
Flat faced, flush to ceiling, with edge border to accommodate adjacent ceiling surface or grid configuration, and consisting of 22 gage steel perforated plate, arranged in discrete pattern that delivers air in a radial pattern.



2.
Air Discharge:  Radial outward contiguous air stream that forms and fills one 180 degree arc in continuous planes, and is perpendicular to longitudinal axis of diffuser.



3.
Diffuser Face:  Hinged to diffuser backpan and attached to backpan in plane of ceiling with 1-1/4 turn quick lock fasteners.



4.
Construction:  Zinc-coated steel with gloss white baked epoxy finish.

USE PARAGRAPH BELOW FOR SUPPLY AIR AROUND BEDS IN ISOLATION ROOMS IN HEALTH BUILDINGS.  ONLY ANEMOSTAT AND TITUS HAVE SUBMITTED AIR FLOW TEST DATA THRU THE 10 GAGE MAXIMUM SECURITY FACE PLATE THAT IS APPROVED BY NEW YORK STATE FOR USE IN THE PRISONS.  OTHER MANUFACTURERS MAY BE APPROVED UPON SUBMISSION OF AIR FLOW TEST DATA.
WHEN LAMINAR FLOW DIFFUSERS ARE PROVIDED, INSERT TWO SPECIAL DETAILS THAT SHOW HOW DIFFUSER FITS INTO METAL PLANK CEILING.  DETAILS ARE STORED IN DOCS DETAIL FILE.  VERIFY USE WITH TEAM LEADER.

E.
Laminar Flow Diffuser (LFD):



1.
Acceptable Diffusers:




a.
Model MVMSP by Anemostat.




b.
Model SGTLF by Titus.



2.
Diffuser Assembly:  Dual chamber design consisting of an upper chamber, distribution valves, lower chamber and security distribution plate.




a.
Single chamber designs without intermediate diffusion means or distribution valves are not acceptable.



3.
Distribution Face Plate:  Maximum security type, minimum 10 gage thickness.




a.
Supply Air Holes:  Maximum diameter of 0.157 inch with 12 holes per square inch, locate within the nominal 1 foot x 4 feet laminar flow outlet to produce multiple discrete air streams into occupied zone.



4.
Framebody with 6 inch round inlet collar, 1-5/8 inch minimum height, incorporates multiple perforated air diffusion baskets that produce uniform distribution of air from the inlet to laminar flow face plate.




a.
Fabricate backpan and perforated baskets of 22 gage zinc-coated steel.




b.
Permanently attach 10 gage companion flange to back pan to form attaching surface to which perforated face plate is fastened and forms sandwich with ceiling surface.



5.
Securely attach framebody with companion flange to top of steel ceiling surface with fasteners concealed by face plate.




a.
Attach face place to companion flange with Torx center pin fasteners.




b.
Seal mating surfaces between distribution plate and framebody with closed cell gaskets.



6.
Damper:  Opposed blade type installed in neck in back of distribution baskets, and operated thru face plate with removable key.



7.
Finish surfaces with fusion bonded powder coating using organic polymer formulated using only code of Federal Regulation Title 21 Section 175.300 raw materials.

USE PARAGRAPH BELOW FOR SUPPLY AIR WHEN GOOD AIR DISTRIBUTION IS NEEDED.  THESE DIFFUSERS ARE COST EFFECTIVE AND LIGHTWEIGHT.  TYPICAL AREAS OF USE ARE IN THE ADMINISTRATION BUILDING AT MAXIMUM AND MEDIUM FACILITIES AND ALL BUILDINGS AT MINIMUM SECURITY FACILITIES.

F.
Non-Secure Ceiling Diffuser (NSCD):



1.
Construction:  Minimum 22 gage flat steel.



2.
Distribution Pattern:  1, 2, 3, and 4-way distribution air patterns.



3.
Damper:  Opposed blade type installed in neck behind cones, and operated thru cones with removable key.

2.03
DAMPERS

DELETE 2 PARAGRAPHS BELOW IF CONTROL DAMPERS ARE CONTROLLED BY DDC SYSTEM, CHECK WITH TEAM LEADER.  IF SO, SPECIFY CONTROL DAMPERS IN SECTIONS 230923, 230924, 230933, OR 230943.

DAMPERS SPECIFIED IN PARAGRAPH BELOW ALSO AVAILABLE IN STAINLESS STEEL.  REFER TO DAMPER MANUFACTURER FOR REQUIRED DAMPER COMPONENT MATERIAL MODIFICATIONS.
SPECIFY BACK DRAFT DAMPERS IN ASSOCIATED FAN SPECIFICATION SECTION.

A.
Control Dampers (Galvanized Steel):

EDIT DAMPER TYPES IN SUBPARAGRAPH BELOW AS REQUIRED.


1.
Types:

USE SUBPARAGRAPH BELOW FOR BALANCING APPLICATIONS.



a.
Standard Damper:  40 cfm/sq ft maximum leakage rate at 1500 fpm and 1 inch wg for 48 inch wide damper (based on AMCA 500).

USE 2 SUBPARAGRAPHS BELOW FOR OUTDOOR AIR APPLICATIONS.



b.
Low Leakage Damper:  3.7 cfm/sq ft maximum leakage rate at 1500 fpm and 1 inch wg for 48 inch wide damper (based on AMCA 500).



2.
Frame:  16 gage galvanized steel hat channel with corner braces, and welded joints.




a.
Frame Size:





1)
Dampers 13 inches high and under:  3-1/2 inch x 3/8 inch top and bottom frames.





2)
Dampers over 13 inches high:  5 inch x 1 inch.

EDIT DAMPER TYPES IN SUBPARAGRAPH BELOW AS REQUIRED.


3.
Blades:




a.
Standard Damper:  Single skin, 16 gage galvanized steel with longitudinal reinforcing grooves.  Single blade dampers are acceptable for ducts up to 12 inches high.




b.
Low Leakage Damper:  Single skin, 16 gage galvanized steel with longitudinal reinforcing grooves, and PVC coated polyester blade edge seals mechanically locked into blade edge.




c.
Blade Action:





1)
Modulating Dampers:  Opposed blade.

USE SUBPARAGRAPH ABOVE AND/OR BELOW AS REQUIRED.  OPPOSED BLADE DAMPERS HAVE MORE LINEAR FLOW, LESS TURBULENCE, AND A GREATER DEGREE OF CONTROL THAN PARALLEL BLADE DAMPERS.




2)
Fully Open/Fully Closed Dampers:  Parallel blade.




e.
Single blade dampers are acceptable for ducts up to 14 inches high.



4.
Axles:  1/2 inch plated steel hex positively locked to blade, and connected to frame through extruded hole with molded synthetic sleeve bearings.

USE SUBPARAGRAPH BELOW WITH DAMPERS INSTALLED IN INSULATED DUCTWORK.


5.
Extended Shaft Assembly:  Consisting of outboard support bracket, extended shaft rod, extended shaft.




a.
Suitable for 2 inches of insulation.

USE SUBPARAGRAPH BELOW WITH LOW LEAKAGE DAMPERS ONLY.


6.
Jamb Seals:  Flexible metal compression type.

EDIT DAMPER TYPES IN SUBPARAGRAPH BELOW


7.
Damper Operation:

CHANGE “MANUALLY” IN SUBPARAGRAPH BELOW TO “ELECTRIC MOTOR” OR “PNEUMATICALLY” AS REQUIRED.



a.
Standard Damper:  Manually operated by lockable hand quadrant.

CHANGE “ELECTRIC MOTOR” TO “PNEUMATICALLY” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY TEAM LEADER.



b.
Low Leakage Dampers:  Electric motor operated.  Weld actuator mounting bracket to frame.



8.
Linkage:




a.
Single Section Dampers:  In-frame fixed type with removable 1/2 inch dia control shaft extending 6 inches from damper frame, and outboard support bearing.

USE SUBPARAGRAPH ABOVE AND/OR BELOW, CHECK WITH TEAM LEADER.



b.
Multiple Section Dampers:  On-blade fixed type with factory installed jackshaft.

CHANGE “MILL” TO “ENAMEL” OR “EPOXY” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY TEAM LEADER.


9.
Finish:  Mill galvanized.

USE PARAGRAPH BELOW WHEN CONTROL DAMPERS ARE REQUIRED FOR OUTDOOR AIR APPLICATIONS IN ALUMINUM DUCTWORK, OR WITH MOTORIZED CONTROL DAMPERS INSTALLED BEHIND ALUMINUM LOUVERS.

B.
Control Dampers (Aluminum):

EDIT DAMPER TYPES IN SUBPARAGRAPH BELOW AS REQUIRED.


1.
Types:




a.
Standard Damper:  3.2cfm/sq ft maximum leakage rate at 2000 fpm and 1 inch wg for 48 inch wide damper (based on AMCA 500).




b.
Low Leakage:  2.7 cfm/sq ft maximum leakage rate at 4000 fpm and 1 inch wg for 48 inch wide damper (based on AMCA 500).



2.
Frame:  Extruded aluminum hat channel, 1/8 inch thick, and mounting flanges, and welded joints.




a.
Frame Size:





1)
Dampers 12 inches high and under:  5 inches x 1/2 inch top and bottom frames.





2)
Dampers over 12 inches high:  5 inches x 1 inch

EDIT DAMPER TYPES IN SUBPARAGRAPH BELOW AS REQUIRED.


3.
Blades:




a.
Standard Damper:  Constructed of 1/8 inch thick extruded aluminum with replaceable extruded vinyl double edge blade seals mechanically locked into extruded blade slots.

USE SUBPARAGRAPH ABOVE AND/OR BELOW.  USE SUBPARAGRAPH BELOW ONLY WHEN DIRECTED BY TEAM LEADER.



b.
Low Leakage Damper:  Airfoil type constructed of 0.71 thick extruded aluminum, with integral reinforcing tube running full length of blade, and replaceable extruded vinyl double edge blade seals mechanically locked into extruded blade slots.




c.
Blade Action:





1)
Modulating Dampers:  Opposed blade.

USE SUBPARAGRAPH ABOVE AND/OR BELOW, CHECK WITH TEAM LEADER.  OPPOSED BLADE DAMPERS HAVE MORE LINEAR FLOW, LESS TURBULENCE, AND A GREATER DEGREE OF CONTROL THAN PARALLEL BLADE DAMPERS.




2)
Fully Open/Fully Closed Dampers:  Parallel blade.




d.
Single blade dampers are acceptable for ducts up to 14 inches high.



4.
Axles:  1/2 inch plated steel hex positively locked to blade and connected to frame through extruded hole with molded synthetic sleeve bearings.

USE SUBPARAGRAPH BELOW WITH DAMPERS INSTALLED IN INSULATED DUCTWORK.


5.
Extended Shaft Assembly:  Consisting of outboard support bracket, extended shaft rod, extended shaft.




a.
Suitable for 2 inches of insulation.

USE SUBPARAGRAPH BELOW WITH LOW LEAKAGE DAMPERS ONLY.


6.
Jamb Seals:  Flexible metal compression type.

EDIT DAMPER TYPES IN SUBPARAGRAPH BELOW


7.
Damper Operation:

CHANGE “MANUALLY” IN SUBPARAGRAPH BELOW TO “ELECTRIC MOTOR” OR “PNEUMATICALLY” AS REQUIRED.



a.
Standard Damper:  Manually operated by lockable hand quadrant.

CHANGE “ELECTRIC MOTOR” TO “PNEUMATICALLY” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY TEAM LEADER.



b.
Low Leakage Dampers:  Electric motor operated.  Weld actuator mounting bracket to frame.



8.
Linkage:




a.
Single Section Dampers:  In-frame fixed type with removable 1/2 inch dia control shaft extending 6 inches from damper frame.

USE SUBPARAGRAPH ABOVE AND/OR BELOW, CHECK WITH TEAM LEADER.



b.
Multiple Section Dampers:  On-blade fixed type with factory installed jackshaft.

CHANGE “MILL” TO “ANODIZED” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY TEAM LEADER.


9.
Finish:  Mill.

USE PARAGRAPH BELOW FOR DAMPERS INSTALLED IN EXTERIOR WALLS (I.E., GENERATOR ROOMS) AND NOT CONNECTED TO DUCTWORK.


C.
Insulated Control Dampers:



1.
Frame:  16 gage galvanized steel hat channel, minimum 4 inches wide, with corner braces, and welded joints.



2.
Blades:  Double skin, 16 gage galvanized steel insulated with one inch thick fiberglass, with vinyl edge seals, and longitudinal reinforcing grooves.



3.
Blade Action:




a.
Volume Control Dampers:  Opposed blade.

USE SUBPARAGRAPH ABOVE AND/OR BELOW, CHECK WITH TEAM LEADER.



b.
Fresh Air and Make-up Air Control Dampers Interlocked with Exhaust Fans:  Parallel blade.



4.
Axles:  Minimum 7/16 inch plated steel hex positively locked to blade, and connected to frame through extruded hole with molded synthetic sleeve bearings.

USE SUBPARAGRAPH BELOW WITH DAMPERS INSTALLED IN INSULATED DUCTWORK.


5.
Extended Shaft Assembly:  Consisting of outboard support bracket, extended shaft rod, extended shaft.




a.
Suitable for 2 inches of insulation.



6.
Jamb Seals:  Flexible metal compression type.

CHANGE “ELECTRIC MOTOR” TO “PNEUMATICALLY” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY TEAM LEADER.


7.
Damper Operation:  Electric motor operated.  Weld actuator mounting bracket to frame.



8.
Linkage:




a.
Single Section Dampers:  In-frame fixed type with removable 1/2 inch dia control shaft extending 6 inches from damper and outboard support bearing.

USE SUBPARAGRAPH ABOVE AND/OR BELOW, CHECK WITH TEAM LEADER.



b.
Multiple Section Dampers:  On-blade fixed type with factory installed jackshaft.

CHANGE “MILL” TO “ENAMEL” OR “EPOXY” IN SUBPARAGRAPH BELOW WITH DIRECTED BY TEAM LEADER.


9.
Finish:  Mill galvanized.

CHECK REQUIREMENTS FOR THE FOLLOWING FIRE, OR FIRE/SMOKE DAMPERS CAREFULLY.  VERIFY FIRE RESISTANCE RATINGS TIMES IN THREE PARAGRAPHS BELOW WITH TEAM LEADER.  SEE INFORMATION AFTER END OF SECTION.

D.
Fire Dampers, Dynamic Systems:



1.
UL Classified and Labeled:




a.
Mark dampers in accordance with UL555, including but not limited to the following:





1)
Fire Damper, 1-1/2 hr fire resistance rating.





2)
For use in dynamic systems.





3)
Maximum rated air flow and pressure difference across damper.





4)
Directional arrow indicating air flow.





5)
Mounting position (horizontal or vertical, or both).



2.
Acceptable Manufacturers:




a.
Air Balance, Inc., or Ruskin Manufacturing Div., Phillips Industries.





1)
Furnish Style, or Type B (blades out of air stream when damper in open position).


E.
Multiple Blade Type Combination Fire/Smoke Dampers:



1.
UL Classified and Labeled:




a.
Fire Resistance Rating 1-1/2 hr.

FILL IN BLANKS IN THE NEXT TWO SUBPARAGRAPHS BELOW BASED ON DESIGN MANUFACTURER DATA.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.



b.
Leakage Classification:  ________.




c.
Degradation Test Temperature:  ________ degrees F.

CHANGE “ELECTRIC MOTOR” TO “PNEUMATIC” IN SUBPARAGRAPH BELOW WITH DIRECTED BY TEAM LEADER.


2.
Actuator:  Electric motor with fusible link override.


F.
Manual Damper Regulators:



1.
For Dampers Installed in Exposed, or Accessible Concealed Ductwork:  Indicating quadrant with heavy metal handle, end bearing, and means for locking damper in all positions.



2.
For Dampers Installed in Inaccessible Concealed Ductwork:  Concealed type with indicating regulator in cast metal box with cover plate.  Furnish assembly complete with duct end bearing, adjustment coupling, and damper extension rods.

DELETE ARTICLE BELOW IF DAMPERS ARE CONTROLLED BY DDC OR TEMPERATURE CONTROL SYSTEM.  CHECK WITH TEAM LEADER.  IF SO, SPECIFY DAMPER MOTOR IN SECTION 230923, 230924, 230933, OR 230943.
2.04
DAMPER ACTUATORS


A.
Acceptable Manufacturers:  Honeywell Inc., Johnson Controls, Inc., Belimo, and Seimens.


B.
Electric/Electronic Type:



1.
Positive positioning, spring return, and sized in accordance with actuator manufacturer’s printed recommendations for each damper size.



2.
Actuators for outdoor dampers shall fail closed upon loss of electric power.



3.
Actuator Response:  Linear in response to sensed load.



4.
Voltage:  120 VAC or 24 VAC.



5.
Actuator Timing:




a.
Open Damper:  90 seconds.




b.
Spring Return:  30 seconds.




c.
Spring Close:  30 seconds.

USE PARAGRAPH ABOVE AND/OR BELOW AS REQUIRED.

C.
Pneumatic Piston Type:  Sized in accordance with actuator manufacturer’s printed recommendations for each damper size.



1.
Operating Pressure:  3-15 psig.



2.
Two-way swivel connection on cylinder.



3.
Swivel ball joint and slotted crank arm.



4.
Universal mounting bracket.


D.
Hydraulic, thermodynamic and battery type actuators are not acceptable.

USE PARAGRAPH BELOW AS REQUIRED.

E.
Auxiliary End Switches:  Required on electric/electronic actuators for the following applications:



1.
100 percent Outside Air Systems:  Outside air damper switch delays start of unit until damper is open.  Set switch to start unit when damper is 50 percent open.



2.
In-line Exhaust Fan Systems (Over 500 cfm):  Exhaust damper switch delays start of fan until damper is open.

USE PARAGRAPH BELOW AS REQUIRED.

F.
Dampers associated with diesel alternators shall be spring open, power closed.

USE ARTICLE BELOW ONLY WHERE SPACE IS TIGHT AND LONG RADIUS DUCT TURNS WILL NOT FIT.  VANES ARE NOISY AND MAY CAUSE BLOCKAGES.
2.05
TURNING VANE ASSEMBLIES


A.
Fabricate vane assemblies of same material as ductwork in which installed.



1.
Vanes:  Individual hollow airfoil type, rigidly connected to vane rails.



2.
Weld, screw, or rivet rails to ductwork.

2.06
FLEXIBLE CONNECTIONS - FABRIC

EDIT DUCTWORK APPLICATIONS IN FIRST THREE PARAGRAPHS BELOW AS REQUIRED.

A.
Static Pressures under 6 inches WG:  Woven Fiberglass fabric with Hypalon coating; similar to Duro Dyne Corp.’s Durolon.


B.
Static Pressures 6 inches and Above:  Single ply neoprene reinforced with 14 oz duck fabric; Style 3210 by Uni Rubber Inc., 11 Park Place, New York, NY 10007, (212) 962-0980.



1.
Attach fabric to minimum one inch wide 11 gage stiffener, and seal with duct sealant.


C.
Direct Fired Heating Equipment with Temperatures up to 500 Degrees F:  Woven fiberglass fabric with silicone rubber coating; similar to Duro Dyne Corp.’s Thermofab.


D.
Factory prefabricated and pre-assembled connectors of fabric materials specified above are acceptable with minimum 24 gage galvanized steel edges similar to Duro Dyne Corp.’s Metal-Fab or Super Metal-Fab as required by free fabric length.

2.07
GASKET MATERIAL


A.
Registers, Grilles, and Diffusers Installed in Exposed, Uninsulated Ductwork:  1/4 inch thick felt or sponge rubber material, of width as required by flange.


B.
Flanged Joints in Ducts:  1/8 inch thick reinforced inert plastic of the self-conforming type, of same width as flange.



1.
Exception:  Where flanged connections in cooking equipment exhaust ductwork is allowed by NFPA 96, make up joints with Fibrefrax Grade 110 Paper by Carborundum Co.

2.08
SEALANTS


A.
Acceptable Manufacturers:  Duro Dyne Corp.; Foster Products Div., H.B. Fuller Co.; Hardcast Inc.; United Sheet Metal Div., United McGill Corp.


B.
U.L. Listed adhesives (liquid or mastic), scrim, tapes, or combinations thereof, as required for pressure class; suitable for system operating temperatures; compatible with media conveyed within, insulation (if any), and ambient conditions.

USE ARTICLE BELOW IN HVAC SYSTEMS AND FOR FINAL CONNECTIONS TO REGISTERS, ETC.  DO NOT USE FOR SPECIALTY APPLICATIONS FOR CO AND WELDING EXHAUST SYSTEMS.
2.09
FLEXIBLE DUCT


A.
Conform to NFPA 90A, and UL181 Class I:



1.
Uninsulated Type:  Factory assembled duct consisting of continuous, seamless, metalized polyester tear resistant duct with encapsulated steel helix.

USE SUBPARAGRAPH ABOVE AND/OR BELOW AS REQUIRED.  MATERIAL REQUIREMENTS FOR INNER CORE IN SUBPARAGRAPH BELOW VARY DEPENDING ON OPERATING CONDITIONS, AND REQUIRED R VALUE OF INSULATION.  CONSULT MANUFACTURER’S CATALOG AS REQUIRED BY PARTICULAR APPLICATION.


2.
Pre-insulated Type:  Factory assembled.




a.
Internal Core:  Continuous material suitable for service, with encapsulated steel helix that completely shields fiberglass insulation from air stream.




b.
Outer Vapor Barrier Jacket:  Seamless, tear resistant, metalized polyester.



3.
Operating Conditions:

FILL IN THE BLANKS IN 4 SUBPARAGRAPHS BELOW WITH THE OPERATING CONDITIONS FLEXIBLE DUCTWORK WILL BE SUBJECTED.



a.
Maximum Operating Temperature:  ________ degrees F.




b.
Maximum Operating Static Pressure (Positive):  ________ inch wg.




c.
Maximum Operating Static Pressure (Negative):  ________ inch wg.




d.
Maximum Air Velocity:  ________ fpm.



4.
Metal Clamps:  Stainless steel with cadmium plated hex bolt.

2.10
DUCT ACCESS DOORS


A.
Prefabricated or Fabricated at Site:  Minimum 12 x 12 inch size, of same material and finish as duct unless otherwise shown or specified.



1.
For uninsulated duct designed for under two inches wg:  Fabricate single panel door of same gage as duct, with all edges folded, size door to overlap opening perimeter by one inch.



2.
For insulated duct and duct designed for two inches wg and over:  Fabricate hollow metal doors in accordance with the SMACNA Manual.  Fill void in doors for insulated duct with thermally equivalent insulation.



3.
Gasketing:  A 3/4 inch wide, 1/8 inch thick urethane gasket, around all four sides of duct opening.




a.
Exception:  Where access doors are required by NFPA 96 in cooking equipment exhaust ductwork, gasket with Fibrefrax Grade 110 paper by Carborundum Co.


B.
Access Door Hardware:



1.
Piano Hinges:  Galvanized steel with brass pins, continuous type, full height of door.



2.
Butt Hinges:  Galvanized steel with brass pins, approximately 2 inches x 1-9/16 inches wide for doors under 24 inches high and 3 inches x 2 inches wide for doors over 24 inches and higher.



3.
Sash Locks:  Galvanized, cadmium plated, or aluminized steel or cast aluminum.



4.
Door Latches:  Ventfabrics, Inc. Ventlock No. 260 or Duro Dyne Corp. Code No. SP-20 Series.

2.11
FUSIBLE LINK ATTACHMENTS


A.
For Registers and Grilles:  Factory installed spring arrangement with 160 degree F rated fusible links.


B.
Thermally and Electrically Responsive Links:  Air Balance’s ETL electrothermal link.

2.12
FASTENERS

A.
Bolts and Nuts:  ASTM A 307, Grade A.



1.
Concealed Bolts:  Standard common bolts with lock washers and nuts.  For items requiring servicing or replacement, drill the bolts and equip them with cotter pins and flat washers.



2.
Exposed Bolts:  Countersunk flathead security head Torx center pin bolts, with lock washers and nuts, unless otherwise specified.


B.
Machine Screws:  ANSI/ASME B18.6.3.



1.
Concealed Machine Screws:  Security head Torx center pin screws, unless otherwise specified.



2.
Exposed Machine Screws:  Countersunk flat head security head Torx center pin screws, unless otherwise specified.

FOR SECURITY BARRIERS REFER TO STANDARD DETAILS STORED IN DOCS DETAIL FILE.  VERIFY USE WITH TEAM LEADER
2.13
SECURITY BARRIERS

A.
Sleeve:  10 gage welded steel.


B.
Locking Frames:  2 inch x 2 inch x 3/16 inch steel angles.


C.
Vertical Bars:  7/8 inch dia steel bars welded to sleeve on 5 inch centers.


D.
Horizontal Bars:  2-1/2 inch x 3/8 inch flat steel bar welded to sleeve on 12 inch centers.



1.
Required when duct height exceeds 12 inches.

PART 3   EXECUTION

3.01
INSTALLATION - GENERAL


A.
Unless otherwise shown or specified, install the Work of this Section in accordance with the manufacturer’s printed installation instructions and the SMACNA Manual.

3.02
FLEXIBLE FABRIC CONNECTORS (INSTALLATION)


A.
Make ductwork connections to air handling equipment with flexible fabric connectors.  Install connectors with sufficient slack to prevent vibration transmission.


B.
Free Fabric Length:  Install fabric connectors a minimum of three inches in length for ducts having a maximum diameter of 18 inches, or maximum side dimension of 30 inches, and a minimum of five inches in length for duct diameters over 18 inches or side dimensions over 30 inches.


C.
Secure fabric connectors to fans, casings and ducts as follows:



1.
Round Connectors:  Secure with No. 12 USS gage x 1 inch wide galvanized steel draw bands.  Secure bands with bolts and nuts.

USE SUBPARAGRAPH ABOVE AND/OR BELOW.


2.
Rectangular Connectors:  Secure with 1 inch x 1/8 inch thick flat galvanized steel bars, with screws or bolts on maximum 8 inch centers, or with approved sheet metal slip joints.  Tightly crimp fabric into sheet metal joint and secure complete joint with sheet metal screws on maximum 6 inch centers.


D.
Fabric connectors may be factory pre-fabricated pre-assembled units, with minimum No. 24 USS gage metal edges, secured to fabric with double lock seams.


E.
Do not paint fabric connectors.

3.03
ACCESS DOORS

EDIT PARAGRAPH BELOW AS REQUIRED.

A.
Install gasketed access doors in ductwork at each of the following:



1.
Major changes of direction in horizontal ducts connected to cooking equipment hoods.



2.
Motor operated dampers.



3.
Manually operated volume control devices.



4.
Fire dampers.



5.
Combination fire/smoke dampers.



6.
All locations where operating parts of any kind are installed and elsewhere as indicated.



7.
In-line damper actuators installed in air stream.


B.
Access doors are not required, where a manually operated damper has an exposed damper regulator, with an indicating quadrant.

3.04
CONCEALED DAMPER REGULATORS


A.
Imbed box in, and secure to back-up construction in ceiling or wall, so cover plate is flush with final surface.

3.05
SECURITY BARRIERS

A.
Install barriers at locations shown on HVAC Work Drawings where ductwork penetrates security walls.

END OF SECTION

THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY.  NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

SPECIFY BACK DRAFT DAMPERS IN ASSOCIATED FAN SPECIFICATION SECTION.

USE ARTICLE BELOW FOR HIGH VELOCITY SYSTEMS ABOVE 2000 FPM (NOT INCLUDING DUST COLLECTION SYSTEMS), REQUIRING LOWER LEAKAGE RATES, HIGH FLOW PERFORMANCE, AND LOW NOISE GENERATION.  USE ARTICLE ONLY IF DAMPER IS NOT CONTROLLED BY DDC SYSTEM.  IF DAMPER IS PART OF DDC SYSTEM SPECIFY IN SECTION 230923 OR 230924.
SECURITY BARRIERS:  COORDINATE LOCATION OF SECURITY BARRIERS WITH TEAM LEADER.  REFER TO STANDARD DETAILS ON CONTRACT DRAWINGS.

2.17
HIGH PERFORMANCE CONTROL DAMPER


A.
Leakage:  2cfm/sq ft maximum leakage rate at 3000 fpm and 1 inch wg 48 inch wide damper (based on AMCA 500).



1.
Frame:  16 gage galvanized steel hat channel with corner braces, and welded joints.




a.
Frame Size:





1)
Dampers 13 inches high and under:  3-1/2 inch x 3/8 inch top and bottom frames.





2)
Dampers over 13 inches high:  5 inch x 1 inch.



2.
Blades:  Double Skin, 14 gage roll formed galvanized steel airfoil type with durometer vinyl or ruskiprene blade edge seals mechanically locked in blade edge.



3.
Blade Action:




a.
Modulating Dampers:  Opposed blade.

USE SUBPARAGRAPH ABOVE AND/OR BELOW AS REQUIRED.  OPPOSED BLADE DAMPERS HAVE MORE LINEAR FLOW, LESS TURBULENCE, AND A GREATER DEGREE OF CONTROL THAN PARALLEL BLADE DAMPERS.




b.
Fully Open/Fully Closed Dampers:  Parallel blade.



4.
Axles:  1/2 inch plated steel hex positively locked to blade, and connected to frame through extruded hole with permanently lubricated stainless steel sleeve bearings.

USE SUBPARAGRAPH BELOW WITH DAMPERS INSTALLED IN INSULATED DUCTWORK.


5.
Extended Shaft Assembly:  Consisting of outboard support bracket, extended shaft rod, extended shaft.




a.
Suitable for 2 inches of insulation.


6.
Jamb Seals:  Flexible metal compression type.

CHANGE “ELECTRIC MOTOR” TO “PNEUMATICALLY” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY TEAM LEADER.



7.
Damper Operation:  Electric motor operated.  Weld actuator mounting bracket to frame.



8.
Linkage:




a.
Single Section Dampers:  In-frame fixed type with removable 1/2 inch dia control shaft extending 6 inches from damper frame, and outboard support bearing.

USE SUBPARAGRAPH ABOVE AND/OR BELOW, CHECK WITH TEAM LEADER.




b.
Multiple Section Dampers:  On-blade fixed type with factory installed jackshaft.

CHANGE “MILL” TO “ENAMEL” OR “EPOXY” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY TEAM LEADER.



9.
Finish:  Mill galvanized.

USE SUBPARAGRAPH BELOW FOR DAMPERS INSTALLED IN EXTERIOR WALLS (I.E., GENERATOR ROOMS) IN SEVERE WEATHER CONDITIONS, AND NOT CONNECTED TO DUCTWORK.  USE ONLY WHEN DIRECTED BY TEAM LEADER.
2.18
INSULATED LOW LEAKAGE TYPE

A.
Leakage Rate:  4.9 cfm/sq ft at 4 inch wg and -40 degrees F.


B.
Frame:  Minimum 0.08 inch thick 6063T5 extruded aluminum, 4 inches wide, insulated with polystyrene on 3 sides if installed in ductwork, or insulated on 4 sides if flanged to ductwork.


C.
Blades:  Double skin 6063T5 extruded aluminum insulated with non-CFC expanded polyurethane foam, thermally broken, and silicone blade seals.


D.
Blade Action:



1.
Modulating Dampers:  Opposed blade.

USE SUBPARAGRAPH ABOVE AND/OR BELOW AS REQUIRED.  OPPOSED BLADE DAMPERS HAVE MORE LINEAR FLOW, LESS TURBULENCE, AND A GREATER DEGREE OF CONTROL THAN PARALLEL BLADE DAMPERS.



2.
Fully Open/Fully Closed Dampers:  Parallel blade.


E.
Axles:  7/16 inch aluminum hexagon blade pin rotating within polycarbonate outer bearing inserted in frame, and celcon inner bearing.

USE SUBPARAGRAPH BELOW WITH DAMPERS INSTALLED IN INSULATED DUCTWORK.

F.
Extended Shaft Assembly:  Consisting of outboard support bracket, extended shaft rod, extended shaft.



1.
Suitable for 2 inches of insulation.

G.
Jamb seals:  Silicone.

CHANGE “ELECTRIC MOTOR” TO “PNEUMATICALLY” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY TEAM LEADER.


H.
Damper Operation:  Electric motor operated.  Weld actuator mounting bracket to damper frame.


I.
Linkage:  Constructed of 6005T5 aluminum with nickel plated trunnions.



1.
Single Section Dampers:  In-frame fixed type with removable 11/32 inch dia control shaft extending 6 inches from damper frame.

USE SUBPARAGRAPH ABOVE AND/OR BELOW, CHECK WITH TEAM LEADER.



2.
Multiple Section Dampers:  On-blade fixed type with factory installed jackshaft.

CHANGE “MILL” TO “ANODIZED” IN PARAGRAPH BELOW WHEN DIRECTED BY TEAM LEADER.


J.
Finish:  Mill.

THE FOLLOWING ARE EXCERPTS FROM UL555S, STANDARD FOR LEAKAGE RATED DAMPERS FOR USE IN SMOKE CONTROL SYSTEMS, FIRST EDITION, EFFECTIVE JUNE 1, 1999.

1.  SCOPE

1.1  These requirements cover smoke dampers intended for use in heating, ventilating, and air conditioning (HVAC) systems.  Smoke dampers are intended (a) to restrict the spread of smoke in HVAC systems that are designed to be automatically shut down in the event of a fire or (b)to assist to control the movement of smoke within a building when the HVAC system is operational in engineered smoke control systems.

1.2  Leakage rated dampers are intended for installation and use in accordance with the Standard for Installation of Air Conditioning and Ventilating Systems, NFPA90A.

8.  TEMPERATURE DEGRADATION/CYCLING TEST

8.1  A damper (including any operator/actuator) that is recommended for temperatures other than ambient is to be subject to this test prior to the leakage test.  The selected elevated temperatures are to be in increments of 100N F (37.8N C), and the minimum temperature is to be 250N F (121.1N C).

8.2  A test damper (including any operator/actuator) previously subjected to the Cycling Test, Section 7, is to be exposed to the selected elevated temperature, + 5 percent for 30 minutes in the closed position.

8.3  After the 30-minute period and while at the selected elevated temperature, the damper shall function as intended while being operated through three complete, operation cycles.  A damper is to be operated mechanically, or if it is intended for use with an operator/actuator cycled by using the operator/actuator that has been also subjected to the test temperature.

9.  LEAKAGE TESTS

9.1  The amount of leakage measured during this test shall determine the leakage class of the damper, in accordance with the limitations in Table 13.1.

9.3  The test pressures are to be 1.0 and 4.0 inches of water (0.249 and 0.995 kPa) for all dampers.  Extended range tests may be performed and reported at 8 inches, 12 inches (1.99 and 2.99 kPa), or both, of water at the request of the damper manufacturer.

13.  GENERAL

13.1  The highest leakage obtained on the three representative samples tested in accordance with the Leakage Test, Section 9, shall be considered as the leakage classification for the overall design, as specified in Table 13.1.

13.2  Leakage at the prescribed pressure differentials shall be no greater than the values shown in Table 13.1, within each Classification.

13.3  Published ratings of performance shall be an accurate statement of the actual leakage flow of air (corrected to standard temperature and pressure conditions) at the specified pressure differential.  The maximum degradation test temperature (see Section 8) shall also be specified in the Classification (see item G of paragraph 14.1).

13.4  Classifications at pressure differentials of 8 or 12 inches of water (1.99 or 2.99 kPa) shall be identified as “extended static range” .

classifications.

	TABLE 13.1

	LEAKAGE CLASSIFICATIONS

	Leakage, Cu Ft/Min/Sq Ft

	Classification
	At 1.0 Inches Water

(0.249 kPa
	At 4.0 Inches Water

(0.995 kPa

	0
	0
	0

	I
	4
	8

	II
	10
	20

	III
	40
	80

	IV
	60
	120

	
	
	

	Extended

Static Range
	At 8 Inches Water

(1.99 kPa
	At 12 Inches Water

(2.99 kPa

	0
	0
	0

	I
	11
	14

	II
	28
	35

	III
	112
	140

	IV
	168
	210


MARKING

14.  GENERAL

14.1  Each damper (or each damper unit in a multiple assembly) shall be marked at a location that will be visible after installation with the following:


A.
The manufacturer’s or private labeler’s name.


B.
Model number of identifying symbol.


C.
Date of manufacture that may be in code.


D.
Arrow showing direction of air flow.


E.
Installation mode - vertical and/or horizontal. 


F.
Leakage Classification in accordance with Table 13.1.


G.
Statement as to degradation test temperature - “Degradation Test Temperature -   *  “.


H.
Maximum rated air flow rate and static pressure differential across the closed damper [4, 8, or 12 inches (0.995, 1.99, or 2.99 kPa) of water].


I.
Required opening and closing torque (to be consistent with the torque required in the Leakage Test, Section 9, and the Operation Test, Section 10, and the intended operator/actuator).


*- Temperature indicated shall be ambient or the tested exposure temperature as specified in paragraph 8.1.

14.2  Damper operators/actuators shall be marked with their electrical ratings if electrical, or the maximum pressure rating if pneumatic or hydraulic.

14.3  If a manufacturer produces dampers at more than one factory, each damper shall have a distinctive marking to identify it as the product of a particular factory.
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