
H27.REVPRIVATE 

AIR HANDLING SYSTEM EQUIPMENT
NOTE:  FINAL DATE:  MAY, 1988.

Part 1 - 
GENERAL


1)
WORK INCLUDED



A.
Work included in this Section includes the providing of labor, materials, equipment and services necessary for a complete and safe installation in accordance with the contract documents and all applicable codes and authorities having jurisdiction for the following




1.
Fans.




2.
Air conditioners.




3.
Heating and ventilating units.




4.
Cooling coils.




5.
Heating coils.




6.
Air filters.




7.
Factory fabricated outside air intake hoods.




8.
Factory fabricated louver penthouses.




9.
Roof type gravity ventilators.


2)seq level2 \h \r0 

seq level3 \h \r0 
RELATED WORK AND REQUIREMENTS



A.
Requirements of GENERAL CONDITIONS, DIVISION NO.1 and Section GENERAL PROVISIONS FOR HEATING, VENTILATING AND AIR CONDITIONING WORK apply to all work in this Section

NOTE:    EDIT TO SUIT PROJECT REQUIREMENTS.  INCLUDE ONLY SECTIONS DIRECTLY AFFECTING WORK OF THIS SECTION



B.
Related work in the following Sections:




1.
PIPING.




2.
STEAM SYSTEM.




3.
CHILLED WATER SYSTEM.




4.
HOT WATER SYSTEM.




5.
SHEET METAL WORK.




6.
AIR DISTRIBUTION SYSTEM EQUIPMENT.




7.
MECHANICAL VENTILATING SYSTEMS.




8.
INSULATION.




9.
MOTORS.




10.
AUTOMATIC CONTROL SYSTEMS.




11.
VIBRATION ISOLATION.




12.
NOISE CONTROL.




13.
BALANCING AIR AND WATER SYSTEMS.




14.
‑‑‑‑‑.


3)seq level2 \h \r0 

seq level3 \h \r0 
REFERENCE STANDARDS



A.
Published Specifications' standards, tests or recommended methods of trade, industry or governmental organizations apply to work in this Section



B.
Comply with all applicable national, state and local codes and refer to Section GENERAL PROVISIONS FOR HEATING, VENTILATING AND AIR CONDITIONING WORK for additional Reference Standards


4)seq level2 \h \r0 
QUALITY ASSURANCE



A.
Comply with all standards of Air Movement and Control Association (AMCA) which apply to the various air moving equipment types, and with requirements of AMCA Certified Rating Program



B.
Comply with ASHRAE Standard 52‑76, "Methods for Testing Air Cleaning Devices Used in General Ventilation for Removing Particulate Matter", including




1.
Weight Arrestance Test, using synthetic test dust.




2.
Dust Spot Efficiency Test, using untreated atmospheric dust




3.
Dust‑Holding Capacity Test, using synthetic test dust.



C.seq level3 \h \r0 
Comply with "MIL‑STD‑‑282‑Filter Units, etc.:  Performance Test Methods" (the Thermal DOP method, using Di‑Octyl Phthalate vapor)



D.
Comply with ANSI/UL Standard 586‑1977, "Test Performance of High Efficiency Air Filter Units", and with ANSI/UL Standard 900‑1977, "Safety for Air Filter Units"



E.
Certify and comply with ARI Standard 410‑81 "Forced‑Circulations Air‑Cooling and Air‑Heating Coils


5)seq level2 \h \r0 
SUBMITTALS



A.
Submit shop drawings and product data for the following:




1.
Fans:  catalog cuts and schedules.





a.
Performance operating curves certified by manufacturer for pressure‑volume relation for each fan, drive and motor system from zero to 100 percent flow





b.
Inlet vanes pressure drop and performance of fan at 25, 50, 75 and 100 percent with fully open vanes





c.
Sound power levels at specified rating.





d.
Fan construction:  materials and gauges.





e.
Motor manufacturer and electrical operating data.





f.
Drive construction and rating.





g.
Inlet vane construction with operating linkage.




2.seq level4 \h \r0 
Air conditioners:





a.
Site erected:  Fabrication drawings for casings and catalog cuts, performance and construction schedules for equipment





b.
Factory fabricated:  Catalog cuts, dimensioned drawings and performance and construction schedules





c.
Miscellaneous accessories:  Static pressure plate, coil supports, automatic dampers and access doors




3.seq level4 \h \r0 
Heating and ventilating units:





a.
Site erected:  Fabrication drawings for casings and catalog cuts, performance and construction schedules for equipment





b.
Factory fabricated: Catalog cuts, dimension drawings, performance and construction schedules




4.seq level4 \h \r0 
Cooling coils:  Catalog cuts, performance and construction schedules




5.
Heating coils:  Catalog cuts, performance and construction schedules




6.
Air filters:  Catalog cuts, performance and construction schedules




7.
Factory fabricated outside air intake hoods: Fabrication drawings




8.
Factory fabricated louver penthouses:  Fabrication drawings




9.
Roof type ventilators:  Catalog cuts, performance and construction schedules

Part 2

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0  - 
PRODUCTS


1)
BASE BID MANUFACTURERS



A.
Fans:




1.
Centrifugal:  Buffalo Forge Co., Barry Blower Co., York Div. of Borg Corp., Carrier Air Conditioning Co., Zurn Industries Inc. (Clarage), New York Blower Co., Sturtevant, McQuay Inc. and ILG Industries, Inc




2.
Tubular centrifugal:  Barry Blower Co., Zurn Industries, Inc. (Clarage), New York Blower Co., Sturtevant and Aerovent, Inc




3.
Propeller type:  Acme Engineering and Manufacturing, Buffalo Forge Co., ILG Industries, Inc., Penn Ventilator Co. and Aerovent, Inc




4.
Roof type:  Acme Engineering and Manufacturing, Carnes Corp., The G.C. Breidert Co., Penn Ventilator Co., Loren Cook Co. and ILG Industries




5.
Vane‑axial type:  Buffalo Forge Co., Joy Manufacturing Co., Woods Fan Division, Strobic Air Corp. and Flakt Products, Division of Flakt, Inc



B.seq level3 \h \r0 
Air conditioners ‑ factory fabricated:  York, Buffalo Forge Co., Carrier Air Conditioning Co., McQuay Div., McQuay‑Perfex, Inc. and Trane Co



C.
Heating and ventilating units, factory fabricated:  As listed for Air conditioners ‑ factory fabricated



D.
Heating coils:  Aerofin Corp., York, Carrier Air Conditioning Co., Bohn Aluminum Brass Corp., McQuay, Div., McQuay‑Perfex, Inc., Trane Co., and American Air Filter

NOTE:  LIST MANUFACTURERS FOR COOLING COILS IF PROJECT DOES NOT HAVE HEATING COILS



E.
Cooling coils:  As listed for heating coils.



F.
Air Filters:  American Air Filter Co., Inc., Cambridge Filter Co., Continental Air Filters Co., Farr Co. and Mine Safety Appliances Co. (MSA)



G.
HEPA type filters:  American Air Filter Co., Inc., Cambridge Filter Co., Flanders Filters, Inc. and Mine Safety Appliances Co. (MSA)



H.
Activated carbon filters:  American Air Filter Co., Inc., Cambridge Filter Co., Farr Co. and Mine Safety Appliances Co. (MSA)



I.
Outside air intake hoods:  Carnes Corp. and Penn Ventilator Co



J.
Factory‑fabricated louver penthouses:  Arrow Louver Damper Corp., Carnes Corp. and Penn Ventilator Co



K.
Roof type gravity ventilators:  G.C. Breidert Co., Carnes Corp. and Penn Ventilator Co

NOTE:  NOT TO BE USED WITHOUT PRIOR APPROVAL OF CHIEF ENGINEER.



L.
Electrostatic Filters:  American Air Filter Co., Inc. and Cambridge Filter Co


2)seq level2 \h \r0 
FANS



A.
Provide centrifugal type, non‑overloading design, except as noted with minimum capacities as noted and with certified ratings by AMCA.  Where variable inlet vanes are used, complete assembly shall be factory installed by the fan manufacturer.  The fan horsepower performance characteristics shall be within 5 percent of published catalog rating data of the standard fan without the variable inlet vanes, where no data is available for the fan with inlet vanes.  Inlet vanes shall be capable of reducing flow to 20 percent of design cfm at 1 1/2 inch wg static pressure and maintain stable performance.  Inlet vanes and all operating linkages shall be provided and assembled by fan manufacturer prior to shipment to job site




1.
Wheel shall be factory balanced statically and dynamically.  Brake horsepower ratings shall be 5 percent maximum above those noted and published for a minimum of two (2) years.  Drives shall be matched, multiple V‑belt drive, unless otherwise noted with minimum capacity of 1.4 times rated motor hp.  Pulleys shall be cast iron

NOTE:  USE ADJUSTABLE PITCH MOTOR PULLEY FOR CONSTANT VOLUME SYSTEMS WITH MOTORS TO 25 HP AND 1000 RPM.  ABOVE 25 HP OR OVER 1000 RPM, USE NON‑ADJUSTABLE, FIXED PITCH MOTOR PULLEY.  ONE FIXED PITCH PULLEY CHANGE IS SPECIFIED TO ENSURE PROPER AIR BALANCING





a.
Motor pulley shall be variable pitch diameter, for fans up to 25 hp and 1000 rpm, except fans with variable inlet vanes and fixed pitch diameter, over 25 hp or 1000 rpm.  Supply and install one fixed pitch pulley change, as required, per fan to balance systems.  Companion sheaves shall maintain belts parallel.  Belt guards shall be in compliance with OSHA regulations and with tachometer opening for fan speed measurements.  Manufacturer shall provide replacement fixed pitched sheaves where needed to balance system




2.seq level4 \h \r0 
Provide removable flanged screens at inlets or outlets where no connecting ductwork is indicated, including inlets to fans in field erected casings




3.
Bearings shall be ball, roller or taper.  Provide pressure type lubricating fittings with pressure relief fittings extended to accessible locations. Lubricating fittings shall be similar to Alemite. Pressure relief fittings shall be similar to Keystone.  For fans 27 inch and larger, provide housings horizontally split, roller bearings

NOTE:  USE FOR HOSPITALS, INDUSTRIAL PROJECTS, CORPORATE OFFICE BUILDINGS, ETC

BEAR





a.
Minimum L‑10 life rating: 120,000 hours per AFBMA Standard B‑10, or 600,000 hours average (B‑50) life, at maximum catalog rating

NOTE:  USE FOR SPECULATIVE OFFICE BUILDINGS.





b.
Minimum L‑10 life rating:  50,000 hours per AFBMA Standard B‑10, or 250,000 hours average (B‑50) life, at maximum catalog rating

BEAR




4.seq level4 \h \r0 
Provide spark resistant construction fans in accordance with AMCA Standards Type A, B or C. Type A: all where noted, parts in contact with air shall be non‑ferrous. Type B shall be with non‑ferrous fan wheel and shaft rings.  Type C shall be with non‑ferrous inlet cone and rubbing plate.  Motor shall be explosion proof, Class I, Group D, Division 2. Belt drive shall be non‑sparking



B.seq level3 \h \r0 
Centrifugal fans:  Provide full housed, steel housing, with single or double inlet, as noted.  Class III fans shall be all welded.  Fan wheels shall be steel.  27 inch diameter and larger wheels shall be backward curved air foil blade with arrangement 3, except as noted.  Under 27 inch diameter wheels shall be backward curved blade




1.
Provide arrangement one (1) for SWSI or arrangement three (3) for DWDI fans, except as noted

NOTE:  WHERE BEARINGS ARE NOT IN AIR STREAM, OMIT IF NOT NEEDED.





a.
Provide arrangement 1 or 9 for Kitchen exhaust:

NOTE:  EXCEPT FOR KITCHEN RANGE HOOD EXHAUST FANS, ELIMINATION OF ACCESS DOORS MAY BE CONSIDERED FOR ECONOMY PROJECTS




2.seq level4 \h \r0 
Provide cleanout doors in scroll with wedge type latches on fans 24 inch diameter and larger and kitchen exhaust fans.  Insulated fans; doors shall be raised to thickness of covering




3.
Discharge shall be as noted and submit for review. For adjustable rotatable scroll discharge, provide Class I and Class II, construction for all sizes or provide for fixed scroll discharge for all sizes




4.
Provide scroll drains for all fans and plug, where not used

NOTE:  VARIABLE INLET VANES NOT AVAILABLE BY ALL MANUFACTURERS FOR FANS BELOW 22 INCHES.  REVIEW AVAILABILITY OF VANES AND ALTER NATIVE MEANS OF FAN SPEED CONTROL WITH MANUFACTURERS




5.
Provide manually adjustable variable inlet vanes, bearing mounted, for fans in constant volume systems with 75 hp motor or larger and automatically adjustable for fans in variable volume systems, and refer to Section "AUTOMATIC CONTROL SYSTEMS".  Provide inlet vanes for other fans, as noted.  Provide statically and dynamically balanced impellers, factory installed. Provide external crank shaft, notched to indicate position.  Fan manufacturer shall be responsible for construction, assembly and installation on fan at factory prior to shipment, including complete operating linkage and drive mechanisms and installation of control motor for vane activation




6.
Split construction:  Provide split construction for fans too large for available doorways or passageways. Split in half along center of shaft with angles, etc., to allow removal of section without disturbing inlet and discharge connection; arranged for bolting. Provide bolts with lockwashers and nuts. Construction shall be inspected by manufacturer after field assembly and certified that they have been properly assembled and ready for proper operation



C.seq level3 \h \r0 
In‑line centrifugal fans, shall be full housed, with motor base, centrifugal wheels, non‑overloading design and inlet and outlet flanges.  The following shall be as specified for centrifugal fans:  belt drives, bearings (isolated from air stream) removable flanged screens, cleanout doors and variable inlet vanes. Provide diffuser vanes.  The drive arrangement shall be as follows

NOTE:  ALL VERTICAL FANS SHALL BE ARRANGEMENT NO. 9 WITH MOTOR MOUNTED ON AN ADJUSTABLE BASE WELDED TO HOUSING.  HORIZONTA FANS MAY BE NO. 9, AS ABOVE, OR NO. 1 WITH MOTOR AND FA MOUNTED ON AN INTEGRAL VIBRATION BASE FOR FLOOR MOUNTING




1.
Arrangement No. 9.




2.
Arrangement No. 1.



D.seq level3 \h \r0 
For utility sets, provide as noted above for centrifugal fans.  Centrifugal fan and motor shall be mounted on common base and drive shall be adjustable V‑belt type except as noted. Provide backward curved blade for wheels 12 inch and larger or forward and backward curved blade for wheels under 12 inches, as noted. Provide variable inlet vanes, where noted.  Where fans are exposed to weather, provide with combination weatherproof cover, belt guard and drain. The utility sets shall be similar to Barry Blower Co., Utility Set



E.
Provide propeller fans with AMCA certified ratings with belt drive, unless noted otherwise and mounted on steel frame. Motors shall be constant speed, totally enclosed, fan cooled.  Provide motor operated discharge damper or self‑acting louvers, where noted. Bearings shall be nylon or ball. Provide wire safety guard, at inlet.  Motor and fan assembly shall be mounted on vibration isolators. Propeller fans shall be similar to Penn Ventilator Breezeway

NOTE:  FOR PROJECTS HAVING INERTIAL SEPARATORS.



F.
Inertial separator exhaust fan shall be radial blade, paddle wheel type, designed for material handling systems, solid steel shaft and taper lock fan hub and minimum 10 gauge thick all welded steel housings with quick opening access door. Housing backplate shall be welded to bearing pedestal. Provide grease lubricated pillow block bearings. Fan shall be arrangement 1 or 9, as noted, with OSHA approved belt guard, adjustable pitch V‑belt drives, similar to Buffalo Forge Co. Type MW or American Air Filter Co. Type K

NOTE:  FOR SPUN ALUMINUM PROPELLER ROOF FANS.



G.
Axial roof‑type exhaust fans, shall be propeller fan, AMCA rated, adjustable V‑belt drive and minimum 0.08 inch thick aluminum housing with aluminum bird screen at discharge.  Air shall be discharged from complete circumference and shall be rain and storm proof.  Motor and fan assembly shall be mounted on vibration isolators

NOTE:  COORDINATE WITH ELECTRICAL DEPARTMENT.




1.
Provide disconnect switch under fan housing, pre‑wired to fan motor

NOTE:  FOR MOTOR OPERATED DAMPERS.  DAMPER MOTORS SHALL BE ACCESSIBLE WITHOUT REMOVAL OF ENTIRE FAN, EXCEPT WHERE READILY ACCESSIBL BELOW ROOF SLAB.  NORMALLY DAMPER ASSEMBLY WOULD BE EXPOSED WITH OPERATOR AND LINKAGE BELOW SINCE SUCH FANS ARE IN GENERAL NOT DUCTED DUE TO LOW STATIC PRESSURE AVAILABLE FOR THIS TYPE FAN.  BUT, IF PLENUM INTAKE OR SHORT DUCT IS PROVIDED, MOTOR WOULD BE NEAR ACCESS DOOR.  ABOVE ROOF, ACCESS CAN BE PROVIDED THROUGH WEATHERPROOF DOOR 1.  IN HIGH CONCRETE CURB, COORDINATE SUCH REQUIREMENT WITH ARCHITECT AND/OR ENGINEER.  DAMPER OPERATOR AND LINKAGE ARE POSITIONED ABOVE DAMPER NEAR ACCESS DOOR 2.  IN FACTORY FABRICATED METAL CURB SUPPLIED BY FAN MANUFACTURER, COORDINATE WITH ARCHITECT 3.  INDICATE DETAILS ON DRAWINGS

AMPER




2.
Provide motor operated damper.




3.
Provide sef acting damper.

AMPER

NOTE:  OMIT IF ACCESS TO MOTORIZED DAMPER OPERATOR IS THROUGH DOOR IN CONCRETE CURB OR FROM BELOW




4.
Provide factory fabricated 2 inch acoustic lined aluminum curb extension with weatherproof access door, similar to Carnes Co. Model CXA.  Fan similar to Penn Domex Axial Flow Exhauster or Carnes Co., Model AXB5

NOTE:  FOR SPUN ALUMINUM ROOF FANS WITH CENTRIFUGAL WHEELS. USE WHERE STATIC PRESSURE REQUIREMENTS EXCEED PROPELLER TYPE FAN  THIS TYPE IS MORE ECONOMICAL THAN RECTANGULAR ROOF FANS



H.seq level3 \h \r0 
Centrifugal roof‑type exhaust fans:  Provide fans with AMCA certified ratings, and shall be rigid construction with angle iron frame at base, except as noted, adjustable V‑belt drive, centrifugal, backward inclined design wheels, except as noted and statically and dynamically balanced. Provide electric disconnect switch under fan housing prewired to fan motor, with watertight electric conduit tube.  Provide inlet bell die cast, lifetime lubricated bearings and housing as specified with easily removable cover.  Provide factory fabricated aluminum curb and access door in curb, as noted.  Provide rain and storm proof fans designed for quiet operation with vibration isolators for motor and fan assembly




1.
Provide minumum 0.06 inch thick aluminum housing with aluminum bird screen at discharge and air discharged from complete circumference.  Provide minimum 0.06 inch thick aluminum dome

NOTE:  COORDINATE WITH ELECTRICAL DEPARTMENT.

NOTE:  FOR MOTOR OPERATED DAMPERS.  DAMPER MOTORS MUST BE ACCESSIBLE WITHOUT REMOVAL OF ENTIRE FAN, EXCEPT WHERE READILY ACCESSIBLE BELOW ROOF THROUGH ACCESS DOOR IN DUCT OR PLENUM. CHECK CAREFULLY.  IF SPACE CONDITIONS DO NOT PERMIT SUCH ACCESS, USE ONE OF THE METHODS LISTED FOR SPUN ALUMINUM PROPELLER TYPE ROOF FANS

AMPER




2.
Provide motor operated damper.




3.
Provide self acting damper.

AMPER

NOTE:  OMIT IF ACCESS TO MOTORIZED DAMPER OPERATOR IS THROUGH DOOR IN CONCRETE CURB OR FROM BELOW ROOF




4.
Provide factory fabricated fan curb extension, constructed of aluminum with 2 inch thick acoustic lining, and insulated 2 inch thick fiberglass weather proof access door in curb




5.
Fan similar to Penn Domex, Series AP.

NOTE:  FOR LOW CONTOUR ROOF FANS UP TO 1 1/4 INCH WG STATIC PRESSURE.



I.seq level3 \h \r0 
For low contour rectangular roof‑type exhaust fans, provide centrifugal wheels, backward inclined, except as noted, with housing, as follows

NOTE:  FOR STANDARD STYLE DESIGN.

TYLE




1.
Minimum No. 18 B & S gauge aluminum.

NOTE:  FOR LOUVER STYLE DESIGN.




2.
Extruded aluminum vanes; minimum No. 14 B & S gauge aluminum

TYLE




3.
Housing shall be hinged with brass lock and three (3) keys locking device, 1/2 inch mesh aluminum screen at discharge and air shall be discharged from four (4) sides




4.
Motor and fan assembly shall be mounted on vibration isolators

NOTE:  FOR MOTOR OPERATED DAMPER.  DAMPER MOTORS MUST BE ACCESSIBLE WITHOUT REMOVAL OF ENTIRE FAN, EXCEPT WHERE READILY ACCESSIBLE WITHOUT REMOVAL.  CHECK CAREFULLY.  IF SPACE CONDITIONS DO NOT PERMIT SUCH ACCESS, USE ONE OF THE METHODS LISTED FOR SPUN ALUMINUM PROPELLER TYPE ROOF FANS

AMP




5.
Provide motor operating damper.




6.
Provide self acting damper.

AMP

NOTE:  OMIT IF ACCESS TO MOTORIZED DAMPER IS THROUGH DOOR IN CONCRETE CURB OR FROM BELOW ROOF




7.
Provide factory fabricated 2 inch acoustic lined aluminum extension curb with 2 inch thick insulated fibrous glass weatherproof access door and neoprene or other dielectric gasket between curb top and fan




8.
Provide disconnect switch under fan housing, pre‑wired to fan motor

NOTE:  FOR STANDARD STYLE DESIGN.

AN




9.
Provide fans similar to Penn Type LC Dynafan.

NOTE:  FOR LOUVER STYLE DESIGN.




10.
Provide fans similar to Penn Linea.

AN

NOTE:  FOR LOW CONTOUR CENTRIFUGAL FANS WITH HIGHER STATIC PRESSURE REQUIREMENTS.  FAN IS IN GENERAL MORE EFFICIENT THAN THE PENN DYNAFAN OR LINEA.  MAY BE USED FOR KITCHEN EXHAUST APPLICATIONS OR WHERE IT IS DESIREABLE TO HAVE THE MOTOR, BELT, AND DRIVE OUT OF THE AIR STREAM.  ACCESS TO INLET DAMPER ASSEMBLY IS THROUGH HINGED FAN ASSEMBLY



J.seq level3 \h \r0 
Low contour roof‑type exhaust fans (motor out of air stream):  Provide centrifugal fan, backward inclined blades with assembly hinged to permit access to inlet dampers. Provide adjustable V‑belt drive and housing as follows




1.
Aluminum construction.




2.
Fan scroll shall be minimum 0.04 inch thick.




3.
Outer housing shall be minimum 0.04 inch thick, hinged and provided with locking device with brass lock and three (3) keys.




4.
Roof housing shall be minimum 0.06 inch thick.




5.
Provide 1/2 inch mesh aluminum screen at discharges.




6.
Air discharge shall be from two (2) sides in outer housing




7.
Provide motor and fan assembly on vibration isolators. Allow no exhaust air to be in contact with motor, drive or disconnect switch.

AM




8.
Provide motor operated damper.




9.
Provide self acting louver.

AM

NOTE:  COORDINATE WITH ELECTRICAL DEPARTMENT.




10.
Provide disconnect switch under fan housing. Provide hinged fan base and fans similar to Penn Dynex

NOTE:  FOR VANE‑AXIAL FLOW FANS.  DO NOT SPECIFY FOR SUPPLY FANS WITHOUT PRIOR APPROVAL OF DEPARTMENT CHIEF ENGINEER.  VANE‑AXIAL FANS ARE NOISY AND, IN GENERAL, REQUIRE SOUND ATTENUATORS.  IN ADDITION, NOISE RADIATING FROM FAN HOUSING, FLEXIBLE CONNECTIONS AND DUCTWORK TO ATTENUATORS MAY BE OBJECTIONABLE, REQUIRING SOME FORM OF SOUND TREATMENT SUCH AS INSULATION COVERING ON THEM TO REDUCE THE NOISE TO ACCEPTABLE LEVEL.  REVIEW APPLICATION  AND SEE SECTION "NOISE CONTROL"



K.seq level3 \h \r0 
Vane‑axial flow fans:  Fans shall be full housed. Steel housing shall be minimum 3/16 inch thick for tube size to 36 inch and 1/4 inch steel for larger tube sizes.  Fan blades and hub shall be cast aluminum.  Bearings shall be as specified for centrifugal fans. Provide inlet and outlet flanges

NOTE:  ADJUSTABLE BLADE TYPE AVAILABLE ABOVE 18 INCH BLADE DIAMETER APPROXIMATELY.  VERIFY WITH MANUFACTURER




1.
Fan blades shall be air foil type with manually adjustable blades.  For automatically adjustable blades while fan is in operation, refer to Section "AUTOMATIC CONTROL SYSTEMS".

NOTE:  COORDINATE AND OMIT IF FAN IS CONNECTED TO DUCTWORK




2.
For accessories, provide inlet bell, approved type transition inlet duct and discharge cone. Provide 3/4 inch mesh galvanized steel wire guard for inlet bell and discharge cone.

NOTE:  COORDINATE WITH ELECTRICAL DEPARTMENT.

OTOR




3.
Provide totally enclosed air over type motor.

NOTE:  FOR BELT DRIVE, INDOORS.  COORDINATE WITH ELECTRICAL DEPARTMENT




4.
Provide open type motor.

OTOR

NOTE:  IN GENERAL FOR ALL COMMERCIAL APPLICATIONS SUCH AS OFFICE BUILDINGS, INSTITUTIONS, ETC.  AND WHERE FAN DIAMETERS ARE SMALLER THAN 18 INCHES

RIVE




5.
Provide direct drive.

NOTE:  FOR INDUSTRIAL APPLICATIONS, SUCH AS TOBACCO PLANTS, PRINTING PLANTS, LABORATORIES, ETC




6.
Provide belt drive, rated at 1.4 times motor horsepower.

RIVE




7.
Fan rotor shall be factory tested for static and dynamic balance in accordance with Military Specification F18953.  Manufacturer shall certify performance and sound data. Provide fans similar to Joy Axivane



L.seq level3 \h \r0 
Roof‑type fume hood exhaust fans ‑ fiberglass type: Provide centrifugal fan with backward inclined blades or backward inclined air foil type with aluminum wheel and cast iron hub.  Provide up‑blast discharge and V‑belt adjustable drive with multiple matched belts

NOTE:  COORDINATE WITH ELECTRICAL DEPARTMENT.




1.
Provide motor:

PEED





a.
Single‑speed.





b.
2‑speed.

PEED




2.seq level4 \h \r0 
No exhaust air shall be in contact with motor and drive

NOTE:  COORDINATE WITH ELECTRICAL DEPARTMENT.




3.
Provide weatherproof disconnect switch mounted on discharge baffle and pre‑wired to motor.  Housing, power support assembly and base shall be fiberglass reinforced polyester, having tensile strength not less than 30,000 psig and of color as selected by Architect.  Provide transparent plexiglas window for stroboscopic check of fan rpm. Mount fan unit on concrete curb in accordance with manufacturer's details

NOTE:  FOR MOTOR OPERATED DAMPER.  PROVIDE EXTENDED FIBERGLASS BASE AS HEREIN SPECIFIED IF ACCESS TO OPERATOR IS FORM ABOVE ROOF.  SPECIFY SPECIAL TREATMENT OF OPERATOR AS TO MATERIALS EXPOSED TO FUMES IN AIR STREAM AND REQUIRED PROTECTIVE COATING AS HEREIN SPECIFIED FOR OPERATOR AND LINKAGES IN "AUTOMATIC CONTROL SYSTEMS" SECTION

AMPER




4.
Provide motor operated damper with No. 14 USSG steel blades and frame herein specified, nylon or stainless steel bearings and No. 316 stainless steel blade shafts.




5.
Provide self‑acting louvers with neoprene coated nylon fabric blades and No. 316 stainless steel frame and components. In closed position, blades shall rest on stainless steel screen. Provide nylon or stainless steel bearings

NOTE:  OMIT IF ACCESS TO MOTORIZED DAMPER IS THROUGH ACCESS DOOR IN DUCT BELOW ROOF

AMPER




6.
Provide fiberglass reinforced polyester extension base with weatherproof access door.  Color shall be polyester as specified for fan housing.




7.
Protective coating of fan wheel, hub, frame and drive shaft shall be encapsulated with coating specified herein.  Provide stainless steel nuts, bolts and accessories.  Manufacturer shall certify performance and sound data.  Provide fans similar to Swartwout Whirlout Fiber‑Aire



M.seq level3 \h \r0 
Provide combination centrifugal fan and wet type centrifugal grease collector, kitchen range hoOd exhauster in accordance with details indicated.  Similar to American Air Filter Co., Type W, Roto Clone, Arrangement A

NOTE:  WHERE THE TYPE AND CONCENTRATION OF FUMES COULD CAUSE CORROSION OR OTHER ADVERSE REACTIONS, THE INTERIOR SURFACES OF THE FAN SHOULD BE PROTECTED.  THE TYPE OF COATING DEPENDS ON THE CHEMICAL CONTENT OF THE FUMES AND SHOULD BE CAREFULLY REVIEWED WITH A METALEURGICAL CONSULTANT.  THE COATING TYPE SHOULD BE LISTED ON THE FAN SCHEDULE.  INSERT ADDITIONAL INSTRUCTIONS HERE, WHERE NECESSARY



N.
Protective coating of fume hood exhaust fans:  Provide where noted.  Clean and/or sandblast surface of fan casings, and wheels and metal parts of fan assembly exposed to fumes in air stream prior to application of coating. Protective coating, number of coats and method of application shall be in accordance with coating manufacturer's recommendations

NOTE:  OMIT IF FIBERGLASS FAN IS USED.




1.
Provide bolts, angles and loose parts pre‑painted with protective coating before inserting in place.  When in place, brush coat with finish paint.




2.
Cleaning and coating shall be by fan manufacturer.


3)seq level2 \h \r0 

seq level3 \h \r0 
AIR CONDITIONERS



A.
Construction shall be suitable for operation with fan class as noted. Factory assembled units shall be performance tested and certified per ARI Standard 430‑78. Provide centrifugal type fans with belt guards for drive external to casing, cooling coils, heating coils and filters.  Refer to Section "AIR DISTRIBUTION SYSTEM EQUIPMENT" for humidifiers.  All sections in casing assembly shall be the same height

NOTE:  FOR MULTIZONE UNITS.  OMIT IF NOT NEEDED.




1.
Multizone units:  For zoning dampers, provide hot and cold deck damper arrangement, sectionalized for multiple zones. Construction shall be as specified for automatic dampers.  Refer to Section "AUTOMATIC CONTROL SYSTEMS"



B.seq level3 \h \r0 
Site erected type:  Provide components tested and certified per component specification requirements.  Provide the following as specified in Section "SHEET METAL WORK": double wall, internally insulated casings, access doors, drain pans and eliminators, where indicated.  Cooling coils shall be totally enclosed in casing.  Provide removable panel sections for removal and replacement of coils. Provide safings to prevent air by‑pass, for coils, filters and eliminators.  Safings shall be minimum No. 22 USSG galvanized steel except at the bottom of cooling coils, and eliminators, provide 30 oz copper or Type 304 stainless steel

NOTE:  APPLICABLE TO HOSPITALS, LABORATORY, ETC. PROJECTS, WHERE HIGH EFFICIENCY FILTRATION IS A REQUIREMENT AND WHERE IT IS NECESSARY TO CONTRACT THE AFTER‑FILTER PLENUM LENGTH TO CONSERVE M.E.R. SPACE




1.
Provide diffusion plate.




2.
Refer to Section "INSULATION" for insulation type and to Section "VIBRATION ISOLATION" for vibration isolator

NOTE:  IN NEW YORK CITY LIMITED TO 30,000 CFM BY UNION REGULATIONS. CHECK LOCAL AREA PRACTICE.  COORDINATE IF COMBINATION FILTER AND MIXED AIR SECTION IS AVAILABLE.  EDIT



C.seq level3 \h \r0 
Factory fabricated type:  Provide factory fabricated air conditioner unit complete with fans, cooling coils, heating coils, filters, by‑pass dampers, casings with internal insulation, access sections, diffuser plate section, automatic dampers, humidifiers, vibration isolating units, after filter section, filter section and mixed air section




1.
Fans shall be centrifugal type with requirements as noted above for Centrifugal Fans. Fans shall be forward inclined, airfoil, or backward inclined, as scheduled and mounted on common shaft and secured with keyways and/or set‑screws on solid steel shaft, or secured with taper lock hubs on tubular steel shaft.  V‑belt drive and belt guard shall be as noted for centrifugal fans.  Adjustable motor base mounted on extended base frame. Mounting of adjustable motor base on unit casing (top, front or sides) shall be structurally reinforced and rigid for all ranges of operation.  Bearings shall be self‑aligning ball or roller type with lubricating requirements and minimum life as noted for Centrifugal Fans.  Variable inlet vanes, as noted for Centrifugal Fans.  Fan section shall be isolated from remainder of unit components by flexible connectors.  Ratings shall be certified per current ARI standard 430, and published in catalog. Unit casing pressure loss shall be clearly indicated




2.
Casing shall be galvanized or phosphatized cold rolled steel casings, reinforced and braced with structural members having the same corrosion coating as the panels. Provide access sections with hinged gasketed doors on opposite sides of casing and at air inlet and discharge of each coil and at air inlet and discharge of filter section. The access section shall be minimum 12 inch long in direction of air flow and full height of unit, less framing. Provide quick opening non‑ferrous or stainless steel handles. Direction of door opening shall be inward on pressure side and outward on suction side.  Provide removable panels on both sides of all coils, filters, and fans.  Provide insulated casings with a minimum 1 inch thick, 3 lb density, neoprene coated fiberglass board, NFPA‑90 approved.  All raw edges shall be coated and protected from air stream.  Provide perforated metal liner coated same as casing

NOTE:  NORMAL.

FINISH





a.
All non‑galvanized casing parts shall be factory painted internally and externally with ZIPCOR or equivalent zinc chromate, iron oxide phenolic paint

NOTE:  OUTDOOR APPLICATION.





b.
External casing shall be provided with two (2) coats of SPRAYCOR or equivalent asphalt base coating

NOTE:  CORROSIVE AIR‑INDUSTRIAL APPLICATION.





c.
Provide internal and external casing with a three (3) coat system of CORLAR EPOXY, or equivalent consisting of one (1) prime coat applied over chemically cleaned surfaces followed  by two (2) finish coats with a resulting thickness of 5‑6 mils

FINISH




3.seq level4 \h \r0 
Provide drain pans under cooling coil and extending under fan section

NOTE:  FOR ECONOMY PROJECTS.

ANS





a.
Drain pans shall be galvanized steel, or 10 gauge steel painted with zinc chromate, iron oxide phenolic resin paint, turned up 2 inches at edges

NOTE:  FOR QUALITY PROJECTS.





b.
Drain pans shall be galvanized steel with Type 304 stainless steel inner pan or liner, turned up 2 inches at edges

ANS





c.
Corners shall be soldered or welded or brazed.





d.
Pitch drain pans to drain outlets.  For each drain pan, drain outlet shall be a minimum 1 1/4 inch IPS, galvanized steel flange or pipe nipple and welded or soldered into bottom of pan. Provide intermediate drain pans at bottom of each section of cooling coils in banks above the lower coil and pipe to lowest drain pan, minimum 1 1/4 inch OD copper. Drain pans shall be accessible for cleaning.  Provide minimum 1 inch thick, 3 lb density coated fiber glass board, NFPA‑90 approved, not in contact with condensate. Intermediate drain pans shall not be insulated




4.seq level4 \h \r0 
Provide filter section and outdoor air and recirculated air mixing section. Provide eliminators when necessary to prevent moisture carryover.  Refer to Section "SHEET METAL WORK". For vibration isolation, refer to Section "VIBRATION ISOLATION"


4)seq level2 \h \r0 

seq level3 \h \r0 
HEATING AND VENTILATING UNITS



A.
Provide factory fabricated type as specified for factory fabricated type air conditioning units, except omit cooling coils, drain pan and eliminators



B.
Provide site erected type as specified for site erected air conditioning units, except omit cooling coils, eliminators and drain pan


5)seq level2 \h \r0 
COOLING COILS



A.
Provide chilled water cooling coils with minimum rows as noted; but not less than six (6) rows.  Coils shall be factory tested at 250 psig minimum air pressure under water.  Coils shall be ARI certified, per current Standard 410.  Provide removable headers at both ends, constructed of steel, cast iron, or copper with male IPS supply, return, vent and drain connections

NOTE:  TO BE USED ONLY WHEN OWNER ANNUALLY DRAINS COILS AND REQUIRES THIS TYPE.  CONSULT GES OR DCE BEFORE USING

LEVEL




1.
Provide self‑draining coils with intermediate drain headers and coil pitched toward headers

NOTE:  TO BE USED WHERE CHILLED WATER REMAINS IN SYSTEM ALL YEAR ROUND (MOST APPLICATIONS)




2.
Install coils level.

LEVEL

NOTE:  CONSULT GROUP ENGINEERING SUPERVISOR OR DEPARTMENT CHIEF ENGINEER RE: TYPE OR TYPES OF CONSTRUCTION TO BE SPECIFIED OMIT TYPES NOT NEEDED

CON



B.seq level3 \h \r0 
Construction:  Provide copper tubes, 5/8 inch brazed into headers with minimum 0.025 inch wall thickness and with aluminum fins.  Headers shall be seamless copper with minimum 0.065 inch wall thickness.  Casings and tube support sheets shall be as follows

STEEL





a.
Galvanized steel, minimum 14 gauge.





b.
Copper, silicone bronze or stainless steel.





c.
Type 304 stainless steel.

STEEL



C.seq level3 \h \r0 

seq level4 \h \r0 
Construction:  Provide copper tubes 5/8 inch OD brazed into headers with minimum 0.025 inch wall thickness and with copper fins.  Casings and tube support sheets shall be copper or stainless steel.  Headers shall be seamless copper with minimum 0.065 inch wall thickness



D.
Construction:  Provide copper tubes, 5/8 inch OD, brazed into headers and with aluminum fins.  Casings and tube support sheets shall be galvanized steel.  Headers shall be steel or seamless copper

CON

NOTE:  USE FOR AREAS OF HIGH CORROSIVE ATMOSPHERE.

COATING



E.
Apply plasticized, baked, phenolic coating with 4 mil average thickness on tubes, fins, casings, headers and tube support sheets, after assembly.  Provide multiple coats and each coat shall be individually baked before applying next coat.  Coating shall be similar to Heresite P‑413, factory applied by Heresite and Chemical Co.  Field patching of damaged coating shall be air dried with same material to same thickness



F.
Copper tubes, fins, casings, header and tube support sheets after assembly shall be solder coated

NOTE:  FOR COILS WITH INTERMEDIATE DRAIN HEADERS OR EQUIVALENT.

COATING

COILS



G.
Coils similar to Aerofin Type CD, AAF Type W, McQuay Type 5W, and Trane Type D

NOTE:  FOR COILS WITHOUT INTERMEDIATE DRAIN HEADERS.



H.
Coils similar to Aerofin Type C, AAF Type W, McQuay Tkpe 5W and Trane Type W

NOTE:  FOR COILS WITH REMOVABLE HEADERS.



I.
Coils similar to Aerofin Type C, Aerofin Type R, and McQuay Type 5 K

COILS


6)seq level2 \h \r0 
HEATING COILS



A.
Provide coils with performance as noted and tested and certified under ARI 410‑81.  Maximum temperature variation in air streams 18 inch downstream of coil shall not exceed 2 deg F under any load variation. Pitch tubes to header end.  Heating coils shall be factory tested at 250 psig air pressure under water and with minimum rows as noted



B.
Provide copper tubes with minimum tube wall thickness after fin attachment .02 inch.  Provide galvanized steel casing

INS




1.
Provide aluminum fins.

NOTE:  COPPER FINS MAY BE MORE DURABLE THAN ALUMINUM TYPE IN CERTAIN CORROSIVE ATMOSPHERES.  DO NOT SPECIFY WITHOUT PRIOR APPROVA OF GROUP ENGINEERING DIRECTOR




2.
Provide copper fins.

INS



C.seq level3 \h \r0 
Provide hot water coils, similar to Aerofin Type CH, American Air Filter Type W, McQuay Type 5B or 5W, Trane Type W and York Type DW



D.
Steam coils:  Provide preheat coils with copper tubes 3/4 inch OD Trombone Type or 1 inch OD Steam Distributing Type, similar to Aerofin Type A, American Air Filter Type NF, McQuay Type 5JA and Trane Type NS

NOTE:  ON VERY SMALL SIZE COILS BELOW 12 INCH HEIGHT, DISTRIBUTING TUBE TYPE MAY NOT BE AVAILABLE.  CHECK WITH MANUFACTURER AN MODIFY LIST




1.
Provide reheat coils with tubes 3/4 inch OD Trombone type or minimum 5/8 inch straight type, similar to Aerofin Type B, American Air Filter Type S, McQuay Type 5S, Trane Type A and York Type SD


7)seq level2 \h \r0 

seq level3 \h \r0 
HUMIDIFIERS



A.
Refer to Section "AIR DISTRIBUTION SYSTEM EQUIPMENT" for humidifiers

NOTE:  ONLY UL CLASS I OR CLASS II FILTERS ARE PERMITTED ON NEW YORK CITY PROJECTS.  CLASS II FILTERS SHALL BE USED IN THE MAJORITY OF CASES; CLASS I ONLY WITH PERMISSION OF CHIEF ENGINEER


8)seq level2 \h \r0 
AIR FILTERS



A.
All outside air and recirculated air shall be filtered, except as noted.  Filters shall be underwriters' Laboratories, Inc. listed filters.  Air flow shall not exceed rated capacity at specified efficiency.  Performance shall be tested and certified per ASHRAE Standard 52‑76



B.
Definitions:




1.
Efficiency:  as measured by the Dust Spot Method on Atmospheric Air, per ASHRAE Test Standard 52‑76, unless otherwise noted




2.
Arrestance:  per ASHRAE Test Standard  52‑76.




3.
Dust holding capacity:  per ASHRAE Test Standard 52‑76.



C.seq level3 \h \r0 
Filter types, provide as follows:

NOTE:  DELETE REFERENCES TO FILTERS NOT USED ON PROJECT.




1.
Flat panel, replaceable ‑ Type A.




2.
Flat panel, cleanable ‑ Type B.




3.
Automatic roll type ‑ Type C.




4.
Extended surface, bag ‑ Type D.




5.
Extended surface, cartridge ‑ Type E.




6.
Terminal, high efficiency ‑ Type F.




7.
Terminal, HEPA ‑ Type G.




8.
Activated carbon ‑ Type H.




9.
Dry agglomerator ‑ Type I.




10.
Inertial separator ‑ Type J.



D.seq level3 \h \r0 
Replaceable flat panel, Type A‑1:  Media shall be 2 inch thick glass fiber (UL Class II), placed in fiberboard casing between metal grids, front and rear. Filter frames shall be metal with holding latches. Average efficiency shall be 15‑20 percent. Average arrestance shall be minimum 70 percent

NOTE:  RESISTANCE INDICATED IS AT 500 FPM.  FILTER IS SUITABLE IN FLAT BANK AT THIS FACE VELOCITY WHEN ACTING AS PRE‑FILTER OTHERWISE USE V‑ BANK AT 300 FPM WHEN SERVING SYSTEM ALONE

RES




1.
Initial resistance at 500 fpm face velocity shall be maximum 0.17 inch wg for 2 inch thick unit

NOTE:  FOR V‑BANK ABOUT 300 FPM FACE VELOCITY.




2.
Initial resistance at 300 fpm rated capacity shall be maximum 0.1 inch wg for 2 inch thick unit

RES




3.
Provide filters similar to American Air Filter No. 5700, Industrial Filter



E.seq level3 \h \r0 
Replaceable flat panel, Type A‑2:  Pleated media shall be blend of cotton and synthetic fibers, UL Class II.  Casing shall be double wall, rigid chipboard frame with expanded metal media support, cross braced on both sides of filter. Thickness shall be as noted

NOTE:  RESISTANCE INDICATED AT 500 FPM AND 300 FPM DELETE NON‑APPLICABLE RESISTANCE




1.
Filter frames shall be metal with holding latches. Efficiency shall be average, 25 to 30 percent. Initial resistance at 300 fpm face velocity shall be maximum 0.13 inch wg for 2 inch thick unit.  Initial resistance at 500 fpm face velocity shall be maximum 0.30 inch wg for 2 inch thick unit




2.
Provide filters similar to American Air Filter, AM‑AIR 300



F.seq level3 \h \r0 
Replaceable flat panel, Type A‑3:  media shall be blend of cotton and synthetic fibers, pleated, UL Class II.  Casing shall be double wall, rigid chipboard frame with expanded metal media support, cross braced on both sides of filter. Thickness shall be four inches

NOTE:    RESISTANCE INDICATED AT 500 FPM AND 300 FPM.  DELETE NON‑APPLICABLE RESISTANCE




1.
Filter frames shall be metal with holding latches. Efficiency shall be average, 25 to 30 percent. Initial resistance at 300 fpm face velocity shall be maximum 0.12 inch wg for 4 inch thick unit.  Initial resistance at 500 fpm face velocity shall be maximum 0.25 inch wg for 4 inch thick unit




2.
Provide filters similar to American Air Filter, AM‑AIR 300



G.seq level3 \h \r0 
Replaceable flat panel, Type A‑4:  media shall be ultra‑fine glass fibers, pleated, UL Class I.  Casing shall be aluminized steel U‑channel with expanded aluminized steel faceguard on air leaving side.  Thickness shall be two inches

NOTE:    RESISTANCE INDICATED AT 500 FPM AND 300 FPM.  DELETE NON‑APPLICABLE RESISTANCE




1.
Filter frames shall be metal holding latches. Efficiency shall be average, 25 to 30 percent. Initial resistance at 300 fpm face velocity shall be maximum 0.17 inch wg for 2 inch thick unit.  Initial resistance at 500 fpm face velocity shall be maximum 0.35 inch wg for 2 inch thick unit




2.
Provide filters similar to American Air Filter, AM‑AIR HT

NOTE:  BECAUSE OF THE LOW EFFICIENCY (8‑9 PERCENT) USE OF THIS PRE‑FILTER SHOULD BE LIMITED AND ONLY USED WITH PERMISSION OF CHIEF ENGINEER



H.seq level3 \h \r0 
Replaceable flat panel, Type A‑5:  media shall be ultra‑fine glass fibers, pleated, UL Class 1. Casing shall be aluminized steel U‑channel with expanded aluminized steel faceguard on air leaving side.  Thickness shall be four inches

NOTE:  RESISTANCE INDICATED AT 500 FPM AND 300 FPM. DELETE NON‑APPLICABLE RESISTANCE




1.
Filter frames shall be metal holding latches.  Efficiency shall be average 25 to 30 percent.  Initial resistance at 300 FPM face velocity shall be maximum 0.13 inch w.g. for four inch thick unit.  Initial resistance at 500 FPM face velocity shall be maximum 0.30 inch for four inch thick unit




2.
Provide filters similar to American Air Filter AM‑AIR HT.



I.seq level3 \h \r0 
Replacement flat panel, permanent frame with replaceable media, Type thick. Mount in permanent, galvanized steel frames having galvanized steel wire grid to support media. Arrestance at rated capacity shall be minimum 70 percent

NOTE:  RESISTANCE INDICATED IS AT 500 FPM.  FILTER IS SUITABLE IN FLAT BANK AT THIS FACE VELOCITY WHEN ACTING AS PRE‑FILTER OTHERWISE, USE V‑BANK AT 300 FPM WHEN SERVING SYSTEM ALONE

RES




1.
Initial resistance at 500 fpm face velocity shall be maximum 0.17 inch wg for 2 inch thick unit

NOTE:  FOR V‑BANK ABOUT 300 FPM FACE VELOCITY.




2.
Initial resistance at 300 fpm rated capacity shall be maximum 0.1 inch wg for 2 inch thick unit

RES




3.
Provide filters similar to American Air Filter AMER‑restor/84 media

NOTE:   SIDE‑ACCESS HOUSING FOR 1 in., 2 in, OR 4 in. PRE‑FILTERS (A1 THRU 6 AND B



J.seq level3 \h \r0 
Filter mounting section shall be fully factory‑assembled and dimensionally compatible with factory air handling units, or as shown on plans




1.
Provide housings with maximum of 7 in. depth in direction of air flow, constructed of 16 gage galvanized steel, and having four‑inch wide turned‑in flanges for a flush exterior




2.
Flanges shall be pre‑drilled for attachment to adjacent equipment or to ductwork.  Both ends of housing shall be provided with rubber gasketing with a double lip seal and hollow‑core design to prevent permanent gasket set




3.
Housings shall be furnished with two high‑pressure access doors rated for 3.0 in. w.g. positive or 4.0 in. w.g. negative pressure.  Access doors shall be mounted on pivot hinges, and shall have variable pressure knob latches.  Housing shall be factory‑insulated internally with 1 in. thick, 3 pound density, neoprene‑coated fiberglass




4.
Housing shall be of the Universal design and shall accept (1) 4 in., (2) 2 in., (4) 1 in., (1) 2 in. or (2) 1 in. filter cells of throwaway, washable or replaceable media type




5.
Provide housing similar to American Air Filter Company PF‑4.

NOTE:  SPECIFY TYPE B FILTERS FOR KITCHEN RANGE EXHAUST HOODS



K.seq level3 \h \r0 
Cleanable type ‑ Type B:  Provide washable, adhesive coated viscous type, UL Class II metal media, encased in metal frame and mounted in holding frames and secured with latches.  Provide cells 25 inch x 20 inch x 2 inch deep, except as noted with rated capacity 1740 cfm and initial resistance of 0.18 inch wg at rated capacity.  Average arrestance at rated capacity shall be minimum 70 percent by ASHRAE Test Standard 52‑76.  Provide filters similar to American Air Filter Permanent Aluminum



L.
Automatic roll type ‑ Type C:  Provide factory assembled per roll section

NOTE:  OMIT IF SITE ERECTED UNITS ONLY.




1.
On factory fabricated air handling units filter shall be fully factory assembled, factory pre‑wired with media replaceable through hinged access doors from outside of air stream. Coordinate size of filter section with factory fabricated air handler manufacturer to minimize transition in size




2.
Drive shall be minimum 1/6 hp motor, 120/60/1, with separate heavy duty gear reducer. If more than one section wide, adjacent sections shall be chain driven in parallel by solid steel jackshaft




3.
Media shall be in 65 ft disposable long rolls with adhesive coating and shall be minimum 2 inch thick in air stream when subjected to air flow at 500 fpm.  Provide UL Class II glass fiber media, progressive density, with rated capacity 500 cfm per sq ft of face area and 0.16 inch wg initial resistance at rated capacity. Efficiency when operating at rated capacity with average pressure loss of 0.40 inch wg shall be minimum 15 percent with a minimum of 82 percent arrestance. Dust holding capacity shall be not less than 94 grams per sq ft per ASHRAE 52‑76, at specified operating conditions.  Clean media at top and feed down, or side to side, to take‑up spool, as noted. Provide maximum 5 ft spool width and positive air seals along both edges of media




4.
Framework shall be galvanized steel construction throughout . Media enclosures shall be fully enclosed top for vertical units and fully enclosed sides for horizontal units.  Full length media support rods shall be minimum 3 inch spacing downstream and minimum 6 inch centers upstream.  Spring loaded compression panel for rewind spool shall be 20 lbs per foot minimum pressure

NOTE:  COORDINATE WITH ELECTRICAL DEPARTMENT.

CONTR




5.
Photo‑electric solid state control, to advance media only as media accumulates full dirt loading, with manual override





a.
Adjustable sensitivity photocell.





b.
Fixed intensity light source.




6.seq level4 \h \r0 
Adjustable static pressure control with manual override.  Control will be inoperative when fan is not operating by interlocking relay




7.
Automatic adjustable timer with pressure switch override.  Inoperative when fan is not operating by interlocking relay

CONTR




8.
Switches and relays:  Provide media runout switches, one per section and magnetic relays for remote indicators, as follows





a.
Media runout.





b.
Photo‑electric lamp failure.





c.
Static pressure high limit.




9.seq level4 \h \r0 
Provide filters similar to American Air Filter Roll‑O‑Matic Type VJ or Type H assembly, as noted with the following media

NOTE:  PREFERRED MEDIA WHERE UL CLASS II IS DESIRED.

MEDIA





a.
American Air Filter Roll‑O‑Matic.

NOTE:  FOR UL CLASS I.





b.
American Air Filter Amer‑restor/84.

MEDIA



M.seq level3 \h \r0 

seq level4 \h \r0 
Extended surface, non‑supported bag filter ‑ Type D: Provide replaceable bag type, UL Class I or Class II as noted.  Glass fiber media shall be supported on leaving side with flexible mesh. Rated capacity shall be 2000 cfm

NOTE:  DELETE INAPPLICABLE TYPES.




1.
Types:





a.
Type D‑1:  Average efficiency shall be 40‑45 percent. Net effective area shall be minimum 13.3 sq ft per 1000 cfm of rated capacity. Initial resistance at rated capacity shall be 0.24 inch w.g. Minimum dust holding capacity of 9.1 grams per sq ft media area, at final resistance of 1.0 inch w.g.  Provide type similar to American Air Filter Dri‑Pak No. 40/45





b.
Type D‑2:  Average efficiency shall be 50‑55 percent. Net effective area shall be minimum 47.5 sq ft per 1000 cfm of rated capacity. Initial resistance at rated capacity shall be 0.25 inch w.g.  Minimum dust holding capacity shall be 11.0 grams per sq ft media area per ASHRAE Test Standard 52‑76 at final resistance of 1.0 inch w.g. Provide type similar to American Air Filter Dri‑Pak No.  50/55





c.
Type D‑3:  Average efficiency shall be 60‑65 percent. Net effective area shall be minimum 47.5 sq ft per 1000 cfm of rated capacity. Initial resistance at rated capacity shall be .30 inch w.g. Minimum dust holding capacity shall 10.4 grams per sq ft media area, at final resistance of 1.0 inch w.g.  Provide type similar to American Air Filter Dri‑pak No. 60/65





d.
Type D‑4:  Average efficiency shall be 80‑85 percent. Net effective area shall be minimum 47.5 sq ft per 1000 cfm of rated capacity. Initial resistance at rated capacity shall be .36 inch w.g. Minimum dust holding capacity shall be 5.9 grams per sq ft media area  at final resistance of 1.0 inch w.g.  Provide type similar to American Air Filter Dri‑Pak No. 80/85





e.
Type D‑5:  Average efficiency shall be 90‑95 percent. Net effective area shall be minimum 47.5 sq ft per 1000 cfm of rated capacity. Initial resistance at rated capacity shall be .50 inch w.g. Minimum dust holding capacity shall be 5.4 grams per sq ft media area, at final resistance of 1.0 inch w.g.  Provide type similar to American Air Filter Dri‑Pak No. 90/95

NOTE:  FOR BUILT‑UP BANK OF AIR FILTERS.

FRAME




2.seq level4 \h \r0 
Filter holding frames:  Provide 16 gauge galvanized steel frame, pre‑drilled for riveting or bolting into banks with factory‑installed neoprene gaskets, integral spring type latches and corners welded and fitted with reinforcing angles. Field caulk between frames

NOTE:  SIDE‑ACCESS HOUSING FOR FILTER EFFICIENCIES UP TO 60 PERCENT.




3.
Side access housings (for low and medium efficiency filters):  Filter mounting section shall be fully factory assembled and dimensionally compatible with factory fabricated air handling units, or as shown on plans





a.
Provide hinged and recessed access doors on both sides of each housing with hinged cast aluminum spring loaded latches on opposite sides of each door and closed cell neoprene rubber perimeter gasketing.  Hinges shall be zinc plated





b.
Provide molded polyvinyl chloride flexible filter sealing gaskets with extruded aluminum retainers. Sealing pressure shall be applied against entering air face of filter header. Seal adjacent filters by vertical gasket strips attached to filter header





c.
Housing shall be minimum 16 gauge galvanized steel construction with 4 inch turned‑in flanges for attachment to adjacent equipment.  Predrilled attachment holes shall be on  not more than 12 inch centers. Provide integral track, for 2 inch thick pre‑filters





d.
Insulate internally the same as air handling unit casing





e.
Provide type similar to American Air Filter Company PolySeal

NOTE:  SIDE‑ACCESS HOUSING FOR FILTER EFFICIENCIES GREATER THAN 60 PERCENT




4.seq level4 \h \r0 
Side access housings (for high efficiency filters): Filter mounting section shall be fully factory assembled and dimensionally compatible with factory fabricated air handling units, or as shown on plans. Section shall be cataloged for up to 3 inch w.g. internal positive pressure, and 5 inch w.g. negative internal pressure





a.
Provide hinged and recessed double wall access doors on both sides of each housing with hinged variable pressure knob type latches on opposite sides of each door, and minimum 3/4 inch wide closed cell neoprene rubber perimeter gasketing





b.
Provide clamping mechanism to individually seal the entire perimeter of each filter header. Lever arms of "fail safe" design shall be in position before access doors can be closed.  Sealing pressure 25 lbs per linear foot.  Provide 3/4 inch wide hollow core neoprene rubber gaskets and extruded aluminum gasket retainers





c.
Housing shall be minimum 16 gauge galvanized steel construction with 4 inch wide turned‑in flanges for attachment to adjacent equipment and predrilled attachment holes on not more than 12 inch centers





d.
Insulate internally the same as air handling unit casing and provide door insulation inside double wall construction





e.
Provide type similar to American Air Filter Company Lever Lock

FRAME

NOTE:  TYPE A OR C PREFILTER MAY BE APPROPRIATE. MAKE ECONOMIC ANALYSIS



N.seq level3 \h \r0 

seq level4 \h \r0 
Extended surface, supported pleat, cartridge filter type E:  Provide replaceable cartridge type with media constructed of moisture resistant glass fiber arranged in a deep pleated pattern with alternating layers of crimped aluminum separators.  Media pack inserted into galvanized steel cell sides with galvanized steel headers on air entering side and crossed wire bracing on air leaving side. Media shall be in accordance with UL Class I.  Rated capacity shall be 2000 cfm

NOTE:  DELETE INAPPLICABLE TYPES.




1.
Types:





a.
Type E‑1:  Average efficiency shall be 60‑65 percent. Net effective area shall be minimum 52.5 sq ft per 1000 cfm of rated capacity. Initial resistance at rated capacity shall be 0.50 inch w.g. Minimum dust holding capacity shall be 2.60 grams per sq ft media area, at final resistance of 1.2 inch w.g.  Provide type similar to American Air Filter Varicel 60/65





b.
Type E‑2:  Average efficiency shall be 80‑85 percent. Net effective area shall be minimum 52.5 sq ft per 1000 cfm of rated capacity. Initial resistance at rated capacity shall be 0.55 inch w.g. Minimum dust holding capacity shall be 1.05 grams per sq ft media area, at final resistance of 1.2 inch w.g.  Provide type similar to American Air Filter Varicel 80/85





c.
Type E‑3:  Average efficiency shall be 90‑95 percent. Net effective area shall be minimum 62.5 sq ft per 1000 cfm of rated capacity. Initial resistance at rated capacity shall be 0.65 inch w.g. Minimum dust holding capacity shall be 0.92 grams per sq ft media area, at final resistance of 1.2 inch w.g.  Provide type similar to American Air Filter Varicel 90/95

NOTE:  FOR BUILT‑UP BANK OF AIR FILTERS.

FRAME




2.seq level4 \h \r0 
Filter holding frames shall be 16 gauge galvanized steel, pre‑drilled for riveting or bolting into banks with factory‑intalled neoprene gaskets, integral spring type latches, corners welded and fitted with reinforcing angels and field caulked between frames

NOTE:  SIDE‑ACCESS HOUSING OR FILTER EFFICIENCIES UP TO 60 PERCENT




3.
Side access housings (for low and medium efficiency filters):  Filter mounting section shall be fully factory assembled and dimensionally compatible with factory fabricated air handling units, or as shown on plans





a.
Provide hinged and recessed access doors on both sides of each housing with hinged cast aluminum spring loaded latches on opposite sides of each door and closed cell neoprene rubber perimeter gasketing.  Hinges shall be zinc plated





b.
Provide molded polyvinyl chloride flexible filter sealing gaskets with extruded aluminum retainers. Sealing pressure shall be applied against entering air face of filter header. Adjacent filters shall be sealed by vertical gasket strips attached to filter header





c.
Housing shall be minimum 16 gauge galvanized steel construction with 4 inch turned‑in flanges for attachment to adjacent equipment and predrilled attachment holes shall be on not more than 12 inch centers. Provide Integral track, for 2 inch thick pre‑filters





d.
Insulate internally the same as air handling unit casing





e.
Provide type similar to American Air Filter Company PolySeal

NOTE:    SIDE‑ACCESS HOUSING FOR HIGH EFFICIENCY FILTER GREATER THAN 60 PERCENT




4.seq level4 \h \r0 
Side access housing (for high efficiency filters): Filter mounting section shall be fully factory assembled and dimensionally compatible with factory fabricated air handling units, or as shown on plans. Section shall be catalogued for up to 3 inch w.g. internal positive pressure, and 5 inch w.g. negative internal pressure





a.
Provide hinged and recessed double wall access door on both sides of each housing with hinged, variable pressure knob type latches on opposite side of each door and minimum 3/4 inch wide closed cell neoprene rubber perimeter gasketing





b.
Provide clamping mechanism to individually seal the entire perimeter of each filter header. Lever arms of "fail safe"  design shall be in position before access doors can be closed.  Sealing pressure shall be 25 lbs per linear foot. Provide 3/4 inch wide hollow core neoprene rubber gaskets and extruded aluminum gasket retainers





c.
Housing shall be minimum 16 gauge galvanized steel construction with 4 inch wide turned‑in flanges for attachment to adjacent equipment and predrilled attachment holes on not more than 12 inch centers





d.
Insulate internally the same as air handling unit casing and provide door insulation inside double wall construction





e.
Provide type Similar to American Air Filter Company Lever Lock

FRAME

NOTE:  FOR HOSPITALS DESIGNED FOR 95 PERCENT D.O.P. EFFICIENCY.



O.seq level3 \h \r0 

seq level4 \h \r0 
Terminal type high efficiency filter, Type F:  Cells, media shall be minimum of 180 sq ft continuous sheet glass material having pleats separated by corrugated aluminum inserts. Media enclosure shall be self‑supporting galvanized steel cell sides with glass packing sealant.  Provide 24 inch x 24 inch x 11‑1/2 inch deep cells, UL Class II.  Provide galvanized steel flanged header, having sealed and mitered corners, and corner angle supports




1.
Rated capacity shall be 1000 cfm. Dioctyl‑phthalate efficiency at rated capacity shall be minimum 95 percent on 0.3 micron particles.  Initial resistance at rated capacity shall be 0.45 inch w.g.  Filter shall be suitable for 100 percent relative humidity.  Provide type similar to American Air Filter Biocel Type AM

NOTE:  FOR BUILT‑UP BANK OF FILTERS.




2.
Extruded aluminum framing modules shall be continuously factory welded into major sub‑assembly with spring loaded retainers.  Factory welded framing system shall be designed to receive HEPA filters. Each filter shall be retained with a minimum of four (4) 1 1/2 in. wide clamps, captive springs and visual control bolts.  Provide framing system similar to American Air Filter Bevel Seal Grid

NOTE:  WHEN INSTALLED IN DUCTWORK.




3.
Factory fabricated in‑line housing for terminal filters:  Housing shall be 18 gauge aluminum with access door for filter changing and spring loaded retainers. The door shall be constructed of N0.12 gauge aluminum with permanently mounted, quarter turn cam fasteners and neoprene rubber gaskets.  Housing shall be riveted and sealed air tight and non‑directional with respect to air flow. Provide 1‑1/2 inch wide flanges at each end and welded aluminum filter retainer with bevel seal profile.  Spring loaded retainers shall be minimum 1‑1/2 inch wide clamps, minimum of four clamps per filter cell, calibrated for visual determination of proper compression with captive springs.  Steel parts shall be cadmium or zinc plated.  Provide type similar to American Air Filter Biocel Type AM Filter and HEPA Housing Hood Model CR‑1LH

NOTE:  FOR HOSPITAL OPERATING ROOMS, LABORATORIES & CLEAN ROOMS WHERE MINIMUM 99.97 PERCENT D.O.P. EFFICIENCY IS THE CRITERIA
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Terminal type high efficiency filter ‑ Type G.




1.
Types:

NOTE:  FOR HEPA FILTERED AIR WITH A MAXIMUM VELOCITY OF 250 FPM.





a.
Type G‑1:  Cells media shall be a minimum 200 sq ft of continuous sheet glass media, having pleats separated by corrugated aluminum inserts.  Media shall be waterproof and fire retardant.  Media enclosure shall be self‑supporting fire retardant particle board cell side with polyurethane foam bond.  Cells shall be 24 inch x 24 inch x 11‑1/2 inch deep.  Provide molded, dovetailed, interlocking 1/4 inch x 3/4 inch SCE 43, 15‑30 Durometer neoprene rubber gasket on downstream face.  Type shall be listed and labeled per UL‑586






(1)
Dust holding capacity shall not be less than 1.75 grams per sq ft at final resistance of 2 inch w.g. Rated capacity shall be 1150 cfm. Initial resistance at rated capacity shall be 1.0 inch w.g. Efficiency at rated capacity shall be minimum 99.97 percent per Military Specification MIL‑STD‑282, when tested by dioctyl‑phthalate method using 0.3 micron particles






(2)
Provide type similar to American Air Filter Astrocel A74J1T2A5

NOTE:  FOR HEPA FILTERED AIR WITH MAXIMUM VELOCITY OF 500 FPM
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Type G‑2:  Cells media shall be minimum of 300 sq.ft. of continuous sheet glass media, having pleats separated by tapered aluminum inserts. Media shall be waterproof and fire retardant. Media enclosure shall be self‑supporting fire retardant particle board cell sides with polyurethane foam bond.  Cells shall be 24 inch x 24 inch x 11‑1/2 inch deep.  Provide molded, dovetailed, interlocking 1/4 inch x 3/4 inch SCE 43, 15‑30 Durometer neoprene rubber gasket on downstream face.  Type shall be listed and labeled per UL‑586






(1)
Dust holding capacity shall not be less than 3.1 grams per sq. ft. at final resistance of 2 inch w.g. Rated capacity shall be 2000 CFM. Initial resistance at rated capacity shall be 1.16 inch w.g. Efficiency at rated capacity shall be minimum 99.97 per cent per MIlitary Specification MIL‑STD‑282, when tested by dioctyl‑phthalate method using 0.3 micron particles






(2)
Provide type similar to American Filter High Capacity Astrocel I.

NOTE:  FOR RADIOISOTOPE EXHAUST; MAXIMUM VELOCITY 250 FPM.
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Type G‑3:  Cells media shall be minimum of 200 sq. ft. of continuous sheet glass media, per MIL‑F‑51079, having pleats separated by corrugated aluminum inserts.  Media shall be waterproof, fire retardant, and radiation resistant.  Media enclosure shall be self‑supporting fire retardant particle board cell sides with neoprene rubber bond.  Faceguards shall be provided on upstream and downstream sides of filter. Cells shall be 24 inch x 24 inch x 11‑1/2 inch deep.  Provide molded, dovetailed, interlocking 1/4 inch x 3/4 inch SCE 43 15‑30 Durometer neoprene rubber gasket on downstream face.  Type shall be listed and labeled per UL‑586






(1)
Dust holding capacity shall not be less than 1.75 grams per sq. ft. at final resistance of 2 inch w.g. Rated capacity shall be 1150 cfm. Initial resistance at rated capacity shall be 1.0 inch w.g. Filters shall be in conformance with latest issued of Mil Spec F‑51068. Efficiency at rated capacity shall be minimum 99.97 percent per MIlitary Specification  MIL‑STD‑282, when tested by dioctyl‑phthalate method using 0.3 micron particles.  Provide type similar to American Air Filter Astrocel N74J6T2B8

NOTE:  FOR BUILT‑UP BANK OF FILTERS.
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Extruded aluminum framing modules shall be continuously factory welded into major sub‑assemblies with spring loaded retainers.  Factory welded framing system shall be designed to receive HEPA filters.  Each filter shall be retained with a minimum of four (4) 1 1/2 in. wide clamps, captive springs and visual control bolts.  Provide framing system similar to American Air Filter Bevel Seal Grid

NOTE:  FOR TERMINAL FILTERS INSTALLED IN DUCTWORK.




3.
Factory fabricated in‑line housing for terminal filters:  Housing shall be 18 gauge aluminum with access door for filter changing and spring loaded retainers.  The door shall be constructed of 12 gauge aluminum, with permanently mounted quarter turn cam fasteners and neoprene rubber gasketed.  Housings shall be riveted and sealed air tight and nondirectional with respect to air flow. Provide 1‑1/2 inch wide flanges at each end and welded aluminum filtered retainer with bevel seal profile. Spring loaded retainers shall be minimum 1‑1/2 inch wide clamps and minimum of four clamps per filter cell, calibrated for visual determination of proper compression with captive springs.  Steel parts shall be cadmium or zinc‑plated.  Provide type similar to American Air Filter Astrocel and Hepa Housing Model CR‑ILH

NOTE:    FOR HEPA FILTERS OR NUCLEAR GRADE ACTIVATED CARBON FILTERS USED FOR RADIOISOTOPE EXHAUST INSTALLED IN DUCTWORK.  ALSO FOR SIMILAR FILTERS USED FOR HAZARDOUS CHEMICAL OR BIOLOGICAL EXHAUST, INSTALLED IN DUCTWORK




4.
Factory fabricated bag‑in/bag‑out housing for terminal filters:  Housing shall be 14 gauge type 304 stainless  steel, all‑welded with access door for filter changing.  The access door shall be 14 gauge type 304 stainless steel, oval‑shaped, neoprene‑gasketed with two "O" ring grooves for bagging operation and plastic bags completely contained within housing after attachment of access door, and permanently mounted variable pressure latches





a.
All welders qualification and all welding procedures shall be in accordance with ASME Boiler and Pressure Code, Section I





b.
All internal parts shall be type 304 stainless steel.  Provide 2 inch wide flanges at each end. Provide cam and toggle filter sealing mechanism. Twenty‑five pounds per linear foot sealing pressure shall be applied to header of filter cartridge. Provide two plugged 1 inch half coupling test ports.  Rated capacity shall be 1000 CFM





c.
When Type A‑2 prefilter is used in conjunction with HEPA filter provide integral prefilter section





d.
Provide type similar to American Air Filter Bag In/Bag Out Filter Housing (Size 11)

NOTES:   DO NOT USE FOR N.Y.C. PROJECTS FOR SUPPLY AIR.  CHECK LOCAL CODES FOR OTHER AREAS.  PROVIDE TYPE E‑2 PREFILTER. IF USED WITH KITCHEN EXHAUST, ROTO‑CLONE AND GREASE TRAPS ARE REQUIRED
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Activated carbon filter ‑ Type H‑1:  Provide removable panel (tray) type and cells as follows




1.
24 inch x 24 inch x 24 inch overall.




2.
Individual 12 inch x 24 inch x 1 inch gasketed trays with not less than 0.018 inch tin plated perforated steel face sheets.  Cell sides shall be spot welded to face sheets.  Trays shall be factory encased in polypropylene bags




3.
Horizontal "Vee" arrangement of 20 removable trays.




4.
One‑piece, gasketed, grid retainer.




5.
Restiance at 2000 CFM rated capacity shall be 0.35 in. of w.g




6.
Activated carbon shall be minimum 4.5 lbs per 100 cfm rated capacity. with certified carbon tetrachloride activity rating of 50 percent, per latest edition of MIL‑C‑17605 and minimum hardness ratings of 95. Maximum ash content shall be 12 percent, per ASRM‑D‑2866‑70




7.
Holding frames shall be designed for multiple cell installation.  Reactivation procedures shall be defined by manufacturer at time of submittal




8.
Supply one spare tray for each system to use in accurately determining level of carbon saturation. Supply one completes set of replacement trays




9.
Provide type similar to American Air Filter AF‑2000, or Side‑Access carbon filter as noted

NOTE:  FOR RADIOISOTOPE EXHAUST.
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Activated carbon filter ‑ Type H‑2:  Pleated type with cells 24 inch x 24 inch x 11‑1/2 inch overall, 2 inch thick beds, Type  304 stainless steel cell sides and 1000 CFM rated capacity




1.
Activated carbon shall be minimum 80 lb per 1000 CFM rated capacity and minimum 99.99 percent efficiency on radioactive elemental iodine, similar to AAF Type 2701 6 x 16 mesh coconut shell, impregnated with KI and I2. Carbon adsorber residence time shall be 0.125 seconds minimum.  Filters resistance (constant) at rated capacity shall be 1.4 inch w.g




2.
Holding frame shall be similar to AAF Company Bag‑in/Bag‑out Housing (Size 11). Reactivation procedures shall be defined by manufacturer  at time of submittal.  Supply five test canisters for each system to use in accurately determining level of carbon saturation




3.
Provide type similar to American Air Filter Company pleated‑type Nuclear Grade Activated Carbon

NOTE:  DRY AGGLOMERATOR (ELECTROSTATIC)TYPE FILTER NOT TO BE USED WITHOUT PRIOR APPROVAL BY CHIEF ENGINEER. NOT FOR USE IN N.Y.C
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Dry agglomerator and automatic roll filter combination Type I:  Field assembled from factory fabricated components, as follows

NOTE:  TO BE INCLUDED ONLY IF FACTORY FABRICATED SIDE ACCESS HOUSINGS ARE BEING USED FOR ONE OR MORE SYSTEMS




1.
Side access filter housings storage section , drive and controls shall be fully assembled and wired by filter manufacturer.  Where used with factory fabricated air handling units, coordinate size of filter housing with factory fabricated air handling unit.  Manufacturer to minimize transitions




2.
Agglomerator framework:  each agglomerator cell shall be supported independently with open framework beneath cells to prevent accumulation of agglomerated dirt. High voltage bus bars shall be located in end panel




3.
Agglomerator cells:  One‑piece flat plate construction, individually removable with out disconnecting wiring  with 40,000 volt rated insulators. Insulators shall be outside direct air stream and high voltage bus bars and contactors inherent to each cell. Insulators shall be fully exposed for cleaning when cell is removed




4.
Provide slide type perforated aluminum air distribution baffles




5.
Provide power packs, as follows:





a.
110 volt, single phase input.





b.
12,000 volt ionizer circuit output for 450 fpm agglomerator cell face velocity





c.
13,400 volt ionizer circuit output for 550 fpm agglomerator cell face velocity





d.
5,800 volt plate  circuit output for 450 fpm agglomerator cell face velocity





e.
6,5




(1)
volt plate circuit output for 550 fpm agglomerator cell face velocity
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Fail‑safe plate circuit low voltage relay.





g.
Proper number for rated capacity  of filter.
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Safety and operating controls shall be two access door safety switches, two indicating lights, two combination switches with indication lights, and relays for remote indication of primary and secondary circuit operating status. Provide all high voltage electric wiring

TORAGE




7.
Storage section shall be type C automatic roll filter, with photo‑electric solid state control.  At constant pressur drop of 0.4 in. of w.g. at 500 fpm face velocity overall efficiency shall be 90 percent. Combination filter shall be similar to American Air Filter Company Type V, Rollotron, vertical assembly or Type H, horizontal assembly




8.
Storage section shall be type D‑6 bag filter.  Initial resistance at 500 fpm shall be 0.5 in. of w.g.  Final resistance shall not exceed 1.0 in. of w.g.   Overall filter efficiency shall be 95 percent.  Combination filter shall be similar to American Air Filter Company type FA, or SA Electro‑Pak as noted

TORAGE

NOTE:  FOR MIDEAST APPLICATIONS.  INCLUDE INERTIAL SEPARATOR EXHAUST FAN



T.seq level3 \h \r0 
Inertial separator ‑ J:  Separator shall be factory fabricated in major sub‑assemblies with inlet air volume 110 percent of primary air delivery and secondary circuit air volume 10 percent of primary air volume.  Primary air pressure drop shall not exceed 1.0 in. w.g.  Separator shall be designed for particulate concentrations up to





a.
mg per liter and particulate separation shall be accomplished by double reversal of air flow and positive extraction of secondary air.  Efficiency shall be minimum 89 percent  on Arizona Road Dust Coarse.  Construction shall be as follows
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11 gauge welded and painted mild steel housing.

OCKETS




2.
"V" shaped pockets dust chutes, and secondary manifold shall be all welded Corten steel

NOTE:  FOR HIGHLY CORROSIVE CONDITIONS.




3.
"V" shaped pockets, dust chutes and secondary manifolds shall be type 304 stainless steel

OCKETS




4.
Pocket shall have louvered, tapered sides and horizontal secondary air slots apex of "V" section




5.
Secondary stage shall have slots manifolded and sized for proper conveying velocity




6.
Provide separator similar to American Air Filter Dust Louver

GAUGE
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Filter gauges shall be differential pressure type and dial type with range and minor divisions as noted under Installation

NOTE:  FOR N.Y.C. PROJECTS, PREFILTERS AND AFTER FILTERS ASSOCIATED WITH SAME AIR HANDLING UNIT.  CHECK LOCAL CODES. COORDINATE WITH ELECTRICAL DEPT



V.
Filter gauges shall be differential pressure type and  dial type with built‑in local or remote alarm switch to light warning indication lamp when filter resistance has reached twice original value or that recommended by air filter manufacturer.  Range and minor divisions shall be as noted under installation.  Provide indication lamps at following locations

NOTE:  INSERT LOCATIONS.




1.
Prefilter.




2.
Afterfilter.




3.
Provide complete with static pressure taps and two way cocks to permit calibration

YPE




4.
Provide type similar to Dwyer Series 2000‑AF, Magnehelic

NOTE:  WITH BUILT‑IN ALARM SWITCH FOR N.Y.C. PROJECTS.




5.
Provide type similar to Dwyer Series 3000 SR Photohelic

YPE

GAUGE

NOTE:  FOR OUTSIDE AIR INTAKE HOODS TO MATCH ROOF FANS. HOOD FACE VELOCITY SHOULD NOT EXCEED 400 FPM
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FACTORY FABRICATED ROOF‑TOP OUTSIDE AIR INTAKE HOODS.



A.
Provide factory fabricated roof top hoods for outside air. Hoods to match appearance of roof type exhaust fans with materials as specified for roof type exhaust fan housings and 1/2 inch aluminum or copper wire mesh screening at inlet, similar to Penn Ventilator

NOTE:  CHECK IF LOUVER PENTHOUSES ARE FURNISHED BY HVAC.
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FACTORY FABRICATED LOUVERED PENTHOUSES



A.
Provide factory assembled Louvered penthouses with 50 percent free area. Louvers shall be on four sides of penthouse and constructed of

ENT




1.
Extruded aluminum.




2.
Stainless steel, Type 316.

ENT

NOTE:   FOR ALUMINUM

LU
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Aluminum louvers shall be minimum 0.081 inch thick, with 1/2 inch expanded aluminum removable frame screen

NOTE:  FOR STAINLESS STEEL



C.
Stainless steel louvers shall be minimum 14 USSG with 1/2 inch mesh No. 14 USSG stainless steel removable frame screen

LU



D.
For aluminum, provide a minimum 0.081 inch thick. For stainless steel, provide No. 14 USSG.  Free area shall be 50 percent.  For aluminum, provide 1/2 inch expanded aluminum removable, framed screen.  For stainless steel, provide 1/2 inch mesh No.  14 USSG stainless steel removable, frame screen



E.
Roof of the Penthouse:  For aluminum, provide minimum 0.081 inch thick for sizes above 2 ft. in width or length and minimum 0.063 inch thick for sizes 2 ft. and smaller.  For stainless steel, provide minimum No. 14 USSG.  Provide sound deadening insulating material on underside



F.
Louvers and the roof of the Penthouse shall be mounted on:

RAME




1.
Aluminum angle frames.




2.
Stainless steel angle frames.

RAME
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Provide penthouses similar to Carnes Corp.  Model LAR
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ROOF TYPE GRAVITY VENTILATOR



A.
Provide with minimum capacity as noted of aluminum construction with damper, bird screen, base, as noted, similar to Penn Ventilator Omega Gravity Exhauster

Part 3
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EXECUTION


1)
INSTALLATION



A.
Propeller fans:  Connect to outdoor discharge louver frame and support from overhead construction by steel rods and inserts, or from wall or partition as noted



B.
Air Conditioners:  Provide drain piping to floor drain with minimum 1‑1/4 inch galvanized steel with drainage type fittings.  Reassemble factory fabricated components in field, at no additional cost, when units are shipped in sections



C.
Cooling coils:  Provide air and water counterflow coils with stainless steel supports. On each bank, provide 3 pieces of 3 inch channel, length equal to coil depth in direction of air flow, flanges downward resting in drain pan.  Locate for equal loading. Over channels, provide No. 22 USSG sheet with edges turned downward to form safing between coils and drain pan, notched to permit water drainage

NOTE:  DELETE STEAM COILS IF NOT USED.



D.
Heating coils:  Provide structural supports as specified. Coils in ductwork shall be independently supported. Steam coils in equipment set on floor shall be installed with condensate outlet at sufficient height to permit gravity flow into main return pipe



E.
Filters:  Joints between holding frames of filters and enclosing ductwork shall be gasketed, caulked or sealed against air leakage.  Holding frame to holding frame joints likewise shall be sealed against air leakage




1.
Provide access doors 20 inch wide by 56 inch high in ductwork or casings for servicing and removal of filters. Smaller size will be permitted if suitable for reaching to all parts of filter installation. Refer to Section Sheet Metal Work




2.
Filter chamber shall be sized for operator to conveniently perform all operations




3.
Provide filter gauges for each filter installation and mount where directed with scales, as follows





a.
Filter type:  A to C, H‑1, I:






(1)
Range shall be 0‑1 inch






(2)
Minor division shall be .02 inch
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Filter type:  D to E,J.






(1)
Range shall be 0‑2 inch






(2)
Minor division shall be .05 inch
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Filter type:  F,G and H‑2.






(1)
Range shall be 0‑3 inch






(2)
Minor division shall be .10 inch

NOTE:  COORDINATE WITH CONSTRUCTION SCHEDULING AND TYPES OF FILTERS SPECIFIED
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Temporary filters and replacement filters:





a.
Temporary filters:  Prior to operation of systems with filters, provide all necessary temporary filters of types as scheduled below






(1)
Prior to system balancing provide all temporary filters and clean or replace filters when dust loading exceeds manufacturer's recommendations and/or efficiency of filters of system is impaired
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Replacement filters:  Prior to final acceptance of systems or operation of systems by Owner, replace temporary filters as noted in Temporary Filter Schedule






(1)
Notify Architect and/or Engineer in writing no less than 7 days before systems are operated for beneficial use of owner and temporary filters and/or filters or filter media used during balancing period are replaced.  In absence of such notice filters or filter media shall be replaced on or after starting date of guarantee period

NOTE:  DELETE INAPPLICABLE FILTERS.
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Temporary Filter Schedule:






(1)
For Type A system filter, temporary filters shall be equivalent to Type A.  Before balancing and before final acceptance or turning over to owner, replace filters






(2)
For Type B system filter, temporary filter shall be Type B.  Before balancing and before final acceptance or turning over to Owner, wash and recharge






(3)
For Type C system filter, temporary filter shall be Type C.  Before final acceptance or turning over to Owner, replace Type C media






(4)
For Type D system filter, temporary filter shall be Type A‑1.  Before balancing, remove Type A‑1, and install Type D.  Before final acceptance or turning over to Owner, replace appropriate type D cartridge with spare set if air friction is 0.8 inch w.g. or above






(5)
For Type E system filter, temporary filter shall be Type A‑1.  Before balancing, remove Type A‑1 and install appropriate Type E. Before final acceptance or turning over to Owner, replace appropriate Type E cartridge with spare set if air friction is greater than or equal 0.8 inch w.g






(6)
For Type F system filter, temporary filter shall be Type E‑2.  Before balancing, remove Type E‑1 and install Type F.  Before final acceptance or turning over to Owner, replace Type F with spare set if air friction is 0.9 inch w.g. or above






(7)
For Type G system filters, temporary filter shall be Type E‑1.  Before balancing, remove Type E‑1 and install Type G.  Before final acceptance or  turning over to Owner, replace Type G with spare set if air friction is 1.2 inch w.g. or above






(8)
For Type H‑1 system filter, temporary filter not required.  Before balancing install Type E‑2 prefilter and Type H‑1 activated carbon filter.  Operate system only for brief period necessary to balance

IN







(a)
Before final acceptance or turning over to Owner, replace Type  E‑2 cartridge if air friction is 0.8 inch w.g. or above and use spare carbon tray to verify remaining useful life of activated carbon







(b)
Before final acceptance or turning over to Owner, replace Type E‑2 cartridge and reactivate carbon filter

IN
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For Type H‑2 system filter, temporary filter not required.  Before balancing , install Type H‑2 filter.  Operate system only for brief period necessary to balance







(a)
Before final acceptance or turning over to Owner, use test canister to verify remaining useful life of activated carbon
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For Type I system filter, refer to instructions for appropriate after filter (Type C or D‑6)






(11)
For Type J system filter, temporary filter not required.  Verify proper operation of secondary exhauster prior to operation of the primary air system 

