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SECTION 15850 ‑ FANS

PART 1 ‑ GENERAL

1.01 RELATED DOCUMENTS:


A.
Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY:


A.
This Section includes the following types of air‑handling units: 



1.
Centrifugal fans.



2.
Power ventilators:  roof‑ and wall‑mounted exhausters.


B.
Products furnished but not installed under this Section include roof curbs for roof‑mounted exhaust fans.

1.03 SUBMITTALS:


A.
Product Data:  Submit product data including performance curves with system operating conditions; sound power ratings; motor ratings and electrical characteristics, plus data for motor and fan accessories; materials, gauges and finishes, including color charts; and data for dampers, including housings, linkages, and operators.


B.
Shop Drawing:  Submit shop drawings from manufacturer detailing equipment assemblies and indicating dimensions, weights, required clearances, components, and location and size of field connections.


C.
Wiring Diagrams:  Submit manufacturer's wiring diagrams that detail power, signal, and control wiring. Differentiate between manufacturer‑installed wiring and field‑installed wiring.


D.
Maintenance data for air‑handling units, for inclusion in Operating and Maintenance Manual.

1.04 QUALITY ASSURANCE:


A.
UL Compliance:  Fans shall be designed, manufactured, and tested in accordance with UL 705 "Power Ventilators."  Fans and components shall be UL listed and labeled.


B.
NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards.  Motors shall be premium efficiency.


C.
Electrical Component Standard:  Components and installation shall comply with NFPA 70-1990 "National Electrical Code."

1.05 SEQUENCING AND SCHEDULING:


A.
Coordinate size and location of concrete equipment pads. Cast anchor bolt inserts into pad.


B.
Coordinate the installation of roof curbs, equipment supports, and roof and wall penetrations specified. 


C.
Coordinate the size and location of structural steel support members.

PART 2 ‑ PRODUCTS

2.01 FANS GENERAL:


A.
Acceptable manufacturers include:  JennFan, Penn Ventilators, Cook (Loren) Co., Greenheck Fan Corp., and Acme Engineering and Manufacturing Corp.


B.
Provide fans that are factory fabricated and assembled, factory tested, and factory finished. Fans and shafts shall be statically and dynamically balanced and designed for continuous operation at the maximum rated fan speed and motor horsepower.  Fan shafts shall be turned, ground, and polished steel designed to operate at no more than 70 percent of the first critical speed at the top of the speed range of the fan's class.  Shaft bearings shall have a median life "Rating Life" (AFBMA L50) of 200,000, calculated in accordance with AFBMA Standard 9 for ball bearings and AFBMA Standard 11 for roller bearings.


C.
Where indicated provide factory mounted belt drives, with final alignment and belt adjustment made after installation and service factory of 1.4.  Include oil‑resistant, nonsparking, and nonstatic belts.  Motors and fan wheel pulleys shall be adjustable pitch for use with motors through 15 HP;  fixed pitch for use with motors larger than 15 HP.  Select pulley so that pitch adjustment is at the middle of the adjustment range at fan design conditions.  Provide steel belt guards for motors mounted on the outside of the fan cabinet.


D.
Provide prime coating for sheet metal parts prior to final assembly, and baked-enamel finish coat after assembly for exterior surfaces of sheet metal parts.


E.
All fans shall be supplied with embosed stainless steel name plate.

2.02 CENTRIFUGAL FANS ‑ INTERIOR:


A.
Housings shall be fabricated from formed and reinforced galvanized steel panels to form curved scroll housings with continuously welded or deep‑locked seams and access doors or panels to allow access to internal parts and components.  Include flanged connections, and steel angle or channel‑iron member supports for mounting and supporting fan scroll, wheel, motor, and accessories.  Fan wheels shall be single‑width, or double width, double inlet, single‑inlet, welded to cast‑iron or cast‑steel hub and spun steel inlet cone, with hub keyed to the shaft, and steel blades.  Include grease‑lubricated, self‑aligning, pillow‑block type shaft bearings;  tapered roller bearings with double‑locking collars and two‑piece, cast‑iron housing.


B.
The following accessories are required where indicated:



1.
Inlet Screens:  Heavy wire mesh screens, mounted inside of shaft bearings.



2.
Discharge Dampers:  Heavy‑gauge steel, opposed blade design, with linkage for manual or automatic operation.



3.
Spark‑Resistant Construction:  AMCA construction option A, B, or C as indicated.



4.
Shaft Seals:  Air‑tight seals installed around shaft on drive side of single‑width fans.

2.03 POWER VENTILATORS:


A.
Housings shall be heavy‑gauge, removable, spun‑aluminum, dome top and outlet baffle;  square, one‑piece, hinged, aluminum base.  Fan wheels shall have aluminum hubs and blades.  Belt-driven drive assembly shall be resiliently mounted to the housing, and shall include cast‑iron, adjustable‑pitch pulleys.  Permanently lubricated, permanently sealed, self‑aligning ball bearings for shafts, and turned, ground, and polished steel drive shaft keyed to wheel hub.


B.
Centrifugal roof ventilators shall include a venturi inlet cone, backward inclined fan blades, and spun aluminum discharge baffle to direct discharge air upward for upblast units with snow and rain drains.


C.
The following accessories are required as indicated: 



1.
Disconnect Switch:  Nonfusible type, with thermal overload protection mounted inside fan housing, factory‑wired through an internal aluminum conduit.



2.
Bird Screens:  Removable 1/2‑inch (15mm) mesh, 16‑gauge, aluminum or brass wire.



3.
Dampers:  Counterbalanced, parallel‑blade, backdraft dampers mounted in curb base, factory set to close when fan stops.  Include die‑formed sheet aluminum blades, extruded aluminum frame with waterproof, felt blade seals, and leakages constructed of nonferrous metals, connecting blades to counter weight.



4.
Roof Curbs:  Prefabricated, heavy‑gauge, galvanized steel; mitered and welded corners;  2‑inch‑thick (50mm), rigid, fiberglass insulation adhered to inside walls;  built‑in cant and mounting flange for flat roof decks;  and 2‑inch (50mm)treated wood nailer.  Size as required to suit roof opening and fan base, with an overall height of 12 inches (300mm).  Provide curbs for sloped roofs where required.

2.04 CENTRIFUGAL WALL VENTILATORS:


A.
Housings shall be heavy‑gauge, removable, spun‑aluminum, dome cap and outlet baffle;  venturi design fan inlet cone.  Fan wheels shall have aluminum hub and wheel with backward‑inclined blades.  Belt‑driven drive assembly shall be resiliently mounted to the housing, and shall include cast‑iron, adjustable‑pitch pulleys, permanently lubricated, permanently sealed, self‑aligning ball bearings for shafts and turned, ground and polished steel drive shaft keyed to wheel hub.  Fan and motor shall be isolated from exhaust air stream.


B.
The following items are required:



1.
Disconnect Switch:  Nonfusible type, with thermal overload protection mounted inside fan housing, factory‑wired through an internal aluminum conduit.



2.
Bird Screens:  Removable, 1/2‑inch (15mm) mesh, 16‑gauge aluminum or brass wire.



3.
Dampers:  Counterbalanced, parallel‑blade, backdraft dampers mounted in curb base, factory set to close when fan stops.  Include die-formed sheet aluminum blades, extruded aluminum frame with waterproof, felt blade bumpers, and linkages constructed of nonferrous metals.

2.05 PROPELLER FANS:


A.
Housings shall be galvanized, sheet steel with flanged edges, and integral recessed orifice ring.


B.
Fan wheels shall be formed‑steel blades riveted to a heavy‑gauge steel spider bolted to cast‑iron hub; or replaceable airfoil shaped, cast‑aluminum blades fastened to cast‑aluminum hub.  Factory set pitch angle of adjustable blades.  Drive assembly shall be direct‑drive or belt‑driven as indicated.  Belt‑driven drive assembly shall be resiliently mounted to the housing, and shall include cast‑iron, adjustable‑pitch pulleys, permanently lubricated, permanently sealed, self‑aligning ball bearings for shafts, and turned, ground and polished steel drive shaft keyed to wheel hub.  Motor and drive assembly shall be resiliently mounted to the housing.


C.
The following accessories are required as indicated:



1.
Belt Guards:  Expanded metal with reinforced edges.



2.
Gravity Shutters:  Gravity‑type shutters with aluminum blades in steel frames, mounted on discharge side of fan.

2.06 KITCHEN EXHAUST/VENTILATION HOOD


A.
Furnish and install the Cooking Ventilation System with packaged self contained exhaust air.  Each system shall be complete, including the ventilator, ductwork, fan base, exhaust blower, make-up air unit with factory wired electrical control system, including magnetic contactors, motor overload protection 24 volt power transformer and the master power disconnect switch.  Exterior surfaces of all roof top equipment shall be weatherproof epoxy coated.


B.
Furnish and install an island canopy.  The canopy shall be a double shell type with all exposed surfaces constructed of 18 gauge #304 stainless steel.  All visible welds shall be ground and polished.  The canopy shall be U.L. Classified File #MH11667, without a fire damper or U.L. Listed File #MH10301, with a fire damper incorporating a single fusible link.  Fabrication of system components shall be in accordance with NFPA #96, BOCA 74-44 and Southern Building Code requirements and bear the NSF Seal of approval.  Canopy shall incorporate an integral vertical supply air curtain total perimeter, with pressure plate for an even discharge velocity of 350 to 400 feet per minute.  Slot width shall vary according to the supply CFM as required by the cooking load to maintain the proper velocity range.  Air shall be supplied under controlled balances conditions permitting a velocity no higher than 50/80 FPM, at the cooking surface.  Supply slots are to be provided with adjustable locking air foil louvers of extruded aluminum type for optimum air control.  Provide stainless steel "filler" between hood and ceiling.


C.
U.L. Approved vaporproof incandescent lights, including 100 watts bulbs, shall be provided at 3' to 4' intervals with all conduit concealed and prewired to a junction box on the top of each canopy module.  Canopy shall contain a flush mounted control panel 115V with stainless steel face plate stamped to identify switch for lights and switch for fans with signal light.  Concealed conduit shall connect prewired control panel to a junction box on top of the canopy.  Grease shall be extracted through removable, washable, U.L. Classified baffle type filters which drain into a removable pitched grease trough with removable grease cup of two pint capacity.  Plenum shall be designed without angles or traps where grease can collect.  Canopy shall be furnished with threaded support plate 3" on center from each corner of 1/2" threaded rod.


D.
Exhaust Duct shall be all welded, stainless steel construction, per NFPA 96.  Exhaust and Supply ducts shall be of concentric arrangement and U.L. labeled number MH10644 so that the exterior duct can be installed to within 1" of combustible materials.  Duct to include skip joint connections as approved by U.L. for vertical duct, with horizontal duct to include flanges for field welding.  Parallel duct arrangement is acceptable providing the contractor satisfies the clearance requirements of NFPA 96 and the local fire marshall.


E.
Provide top discharge exhaust fan with plug-in connection for master electric panel.  No bird screens or backdraft dampers.  The fan shall be U.L. labeled for grease contaminated air.  Provide low silhouette curb.


F.
Acceptable manufacturers include Duo-Aire, Greenheck, Cambridge Engineering.

2.13 MOTORS:


A.
Motors shall have sufficient torque to accelerate the driven loads satisfactorily.  Minimum sizes and electrical characteristics as indicated.  If not indicated, large enough so that the driven load will not require the motor to operate in the service factor range.  Service factor shall be 1.15 for polyphase motors and 1.35 for single‑phase motors.  Motors shall be rated for 50oC maximum temperature rise at 40 deg C ambient for continuous duty at full load (Class A Insulation). Use Class B, 90 deg C maximum temperature rise in hot locations.  Provide high efficiency motors.


B.
Motor construction shall comply with NEMA Standard MG 1, premium efficiency, general purpose, continuous duty, Design B.  Provide permanent‑split capacitor classification motors for shaft‑mounted fans and capacitor start classification for belted fans.  Provide adjustable bases.  Bearing shall be ball or roller type with inner and outer shaft seals, grease lubricated, and designed to resist thrust loading where belt drives or other drives produce lateral or axial thrust in motor.  Provide open drip proof motors where satisfactorily housed or remotely located during operation.  Provide guarded drip proof motors where exposed to contact by employees or building occupants.  Motors shall have built-in, automatic reset, thermal overload protection, and be designed for quiet operation.  Energy‑efficient motors are required and shall have a minimum efficiency as scheduled in accordance with IEEE Standard 112, Test Method B.  Indicate the full identification of manufacturer, ratings, characteristics, construction, and special features.


C.
Electrical devices and connections are specified in Division 16. 

PART 3 ‑ EXECUTION

3.01 EXAMINATION:


A.
Examine areas and conditions for compliance with requirements for installation tolerances, housekeeping pads, and other conditions affecting performance of fans.  Do not proceed until unsatisfactory conditions have been corrected.

3.02 INSTALLATION, GENERAL:


A.
Install fans level and plumb, in accordance with manufacturer's written instructions.  Arrange installation of units to provide access space around air‑handling units for service and maintenance.


B.
Support floor‑mounted units, less than 18" diameter, on concrete equipment bases using neoprene pads.  Secure units to anchor bolts installed in concrete equipment base.


C.
Secure roof‑mounted fans to roof curbs with cadmium‑plated hardware.


D.
Support suspended units from structural steel support frame using threaded steel rods and vibration isolation springs.


E.
Make final duct connections with flexible connections.


F.
Connect unit components to ground in accordance with the National Electrical Code.


G.
Use fans for their intended use only. Do not use fans for construction purposes, temporary ventilation while welding, etc. Fans use in such a manor will be considered used and the contractor shall be responsible for replacement.

3.03 ADJUSTING, CLEANING, AND PROTECTING:


A.
Adjust damper linkages for proper damper operations.


B.
Clean unit cabinet interiors to remove foreign material and construction dirt and dust.  Vacuum clean fan wheel and cabinet.

3.04 COMMISSIONING:


A.
Prior to start-up of units, check fan rotation, lubricate moving parts and verify unit is secure on mountings.  Verify fire and smoke dampers in connected ductwork are in fully open position.  Disable automatic temperature control operators.


B.
At unit start-up. energize motor and verify proper operation of unit.  Replace fan and motor pulleys as required to achieve design conditions.  Shut unit down and reconnect automatic temperature control operators.


C.
Provide start-up supervision and performance check by the kitchen hood manufacturer's authorized representative.  All systems are to be field balanced.


END OF SECTION 15850
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