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SECTION 233423 HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Centrifugal Roof Ventilators – General Exhaust. 

2. In-line Centrifugal Fans – General Supply/Exhaust. 

3. Ceiling Mounting Ventilators – General System Exhaust. 

4. Utility Set Fans – Stairwell Pressurization or General System Exhaust. 

B. Extent of power ventilators work required by this Section is indicated on equipment schedules 

within the contract drawings and by the requirements of the Section.  The information contained 

in the equipment schedules is as follows: 

1. Fan performance data including capacities, outlet velocities, static pressures, sound 

power characteristics, motor requirements, and electrical characteristics. 

2. Fan arrangement including wheel configuration, inlet and discharge configurations, and 

required accessories. 

1.3 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 

Division 01 Specification Sections. 

B. Product Data including rated capacities of each unit, weights (shipping, installed, and 

operating), furnished specialties, accessories, and the following: 

1. Certified fan performance curves with system operating conditions indicated. 

2. Certified fan sound power ratings. 

3. Motor ratings and electrical characteristics plus motor and electrical accessories. 

4. Material gages and finishes, including color charts. 

5. Dampers, including housings, linkages, and operators. 

6. Roof Curbs. 

7. Fan speed controllers. 

C. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

1. Wiring Diagrams:  Power, signal, and control wiring. 
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2. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic 

restraints and for designing vibration isolation bases. 

3. Vibration Isolation Base Details:  Detail fabrication, including anchorages and 

attachments to structure and to supported equipment.  Include auxiliary motor slides and 

rails, and base weights. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For power ventilators to include in emergency, operation, 

and maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Electrical Component Standard:  Listed and labeled as defined in NFPA 70, Article 100, by a 

testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

B. AMCA Compliance:  Products shall comply with performance requirements and shall be 

licensed to use the AMCA-Certified Ratings Seal. 

C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards. 

D. UL Standard:   

1. For Electrical Components: Provide power ventilators that comply with UL 705. 

2. For Electrical Components and Grease Removal: Provide power ventilators that comply 

with UL 762. 

3. For Electrical Components and Smoke Control: Provide power ventilators that comply 

with UL Power Ventilators for Smoke Control Systems. 

E. Fans and ventilators as specified in this section shall be installed in strict accord with the 

International Mechanical Code (IMC) Standard – Latest Edition, Chapter 5 for Exhaust 

Systems. 

1.5 PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions by field measurements.  Verify clearances. 

B. Do not operate fans until ductwork is clean, filters are in place, bearings are lubricated, and fans 

have been commissioned. 

1.6 COORDINATION AND SCHEDULING 

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

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

1.7 EXTRA MATERIALS 

A. Furnish two sets of belts for each belt-driven fan that match products installed, are packaged 

with protective covering for storage, and are identified with labels clearly describing contents. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

1. Centrifugal Roof Ventilators- General Exhaust: 

a. Greenheck Fan Corp. 

b. Penn-Barry. 

c. Loren Cook Co. 

d. Or approved equal. 

2. In-Line Centrifugal Fans – General Supply/Exhaust: 

a. Loren Cook Co. 

b. Greenheck Fan Corp. 

c. Penn-Barry. 

d. Or approved equivalent. 

 

3. Ceiling Mounted Ventilators – General System Exhaust. 

a. Greenheck Fan Corp. 

b. Penn-Barry. 

c. Loren Cook Co. 

d. Or approved equal. 

4. Utility Set Fans – Stairwell Pressurization, General System Exhaust. 

a. Loren Cook Co. 

b. Greenheck Fan Corp. 

c. Penn-Barry. 

d. Or approved equivalent. 

2.2 CENTRIFUGAL ROOF VENTILATORS – GENERAL EXHAUST 

A. Description:  Belt-drive or direct-drive centrifugal fans, as indicated, consisting of housing, 

wheel, fan shaft, bearings, motor and disconnect switch, drive assembly, curb base, and 

accessories. 

B. Housing:  Removable, galvanized-steel, mushroom-domed top; square, one-piece, aluminum 

base with venturi inlet cone. 

1. Upblast Units:  Provide spun-aluminum discharge baffle to direct discharge air upward, 

with rain and snow drains. 

2. Hinged Subbase: Galvanized-steel hinged arrangement permitting service and 

maintenance. 

C. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades. 

D. Belt-Driven Drive Assembly:  Resiliently mounted to the housing, with the following features: 

1. Fan Shaft:  Turned, ground, and polished steel drive shaft; keyed to wheel hub. 

2. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings. 

3. Pulleys:  Cast-iron, adjustable-pitch motor pulley. 



Union County Improvement Authority  BID SPECIFICATIONS   

Union County Government Complex  November 8, 2023 

 

 
HVAC POWER VENTILATORS                     233423 - 4 

4. Fan and motor shall be isolated from the exhaust air stream. 

E. Accessories:  The following items are required as indicated: 

1. Variable-Speed Controller:  Solid-state controls to reduce speed from 100 percent to less 

than 50 percent for direct drive units. 

2. Disconnect Switch:  NEMA 3R, non-fusible type, with thermal-overload protection 

mounted inside fan housing, factory wired through an internal aluminum conduit. 

3. Bird Screens:  Removable 1/2-inch mesh, aluminum. 

4. Dampers:  Counterbalanced, parallel-blade, back draft dampers mounted in curb base; 

factory set to close when fan stops. 

5. Roof Curbs:  Galvanized steel; mitered and welded corners; 2-inch- thick, rigid, 

fiberglass insulation adhered to inside walls; and 2-inch wood nailer.  Size as required to 

suit roof opening and fan base. 

a. Configuration:  Self-flashing without a cant strip, with mounting flange.  Provide 

manufacturer’s standard rubber curb seal for connection between fan and curb. 

b. Overall Height:  20 inches above roof. 

c. Vented Curb Extension:  Galvanized steel. 

2.3 IN-LINE CENTRIFUGAL FANS – GENERAL SUPPLY/EXHAUST 

A. Description:  In-line, belt-driven or direct driven centrifugal fans consisting of housing, wheel, 

outlet guide vanes, fan shaft, bearings, drive assembly, motor and disconnect switch, mounting 

brackets, and accessories. 

B. Construction: The fan shall be of bolted construction utilizing corrosion resistant fasteners.  

Housing shall be minimum 18 gauge galvanized steel with integral duct collars. Bolted access 

doors shall be provided on three sides, sealed with closed cell neoprene gasketing. Pivoting 

motor plate shall utilize threaded L-bolt design for positive belt tensioning. Housing shall be 

pre-drilled to accommodate universal mounting feet for vertical or horizontal installation. Unit 

shall bear an engraved aluminum nameplate. Nameplate shall indicate design CFM, static 

pressure, and maximum fan RPM. Unit shall be shipped in ISTA certified transit tested 

packaging. 

C. Direct-Drive Units:  Motor encased in housing out of air stream, factory wired to disconnect 

located on outside of fan housing. 

D. Belt-Driven Units:  Motor mounted on adjustable base, with adjustable sheaves, enclosure 

around belts within fan housing, and lubricating tubes from fan bearings extended to outside of 

fan housing. 

E. Fan Wheel:  Wheel shall be centrifugal backward inclined, constructed of 100% aluminum, 

including a precision machined cast aluminum hub.  Wheel inlet shall overlap an aerodynamic 

aluminum inlet cone to provide maximum performance with AMCA Standard 204-96, Balance 

Quality and Vibration Levels for Fans. 

F. Bearings: Bearings shall be designed and individually tested specifically for use in air handling 

applications. Construction shall be heavy duty regreasable ball type in a pillow block cast iron 

housing selected for a minimumL50 life in excess of 200,000 hours at maximum cataloged 

operating speed. 
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G. Motor:  Motor shall be heavy duty type with permanently lubricated sealed ball bearings and 

furnished at the specified voltage, phase, and enclosure. 

H. Accessories:  The following accessories are required as indicated: 

 

1. Companion Flanges:  For inlet and outlet duct connections. 

2. Motor and Drive Cover (Belt Guard): Epoxy-coated steel. 

3. Refer to equipment schedule for additional requirements. 

2.4 CEILING-MOUNTING VENTILATORS 

A. Description:  Centrifugal fans designed for installing in ceiling or wall or for concealed in-line 

applications. 

B. Housing:  Steel, lined with acoustical insulation. 

C. Fan Wheel:  Centrifugal wheels directly mounted on motor shaft.  Fan shrouds, motor, and fan 

wheel shall be removable for service. 

D. Grille:  Plastic, louvered grille with flange on intake and thumbscrew attachment to fan housing. 

E. Electrical Requirements:  Junction box for electrical connection on housing and receptacle for 

motor plug-in. 

F. Accessories: 

1. Time-Delay Switch:  Assembly with single-pole rocker switch, timer, and cover plate. 

2. Motion Sensor:  Motion detector with adjustable shutoff timer. 

3. Filter:  Washable aluminum to fit between fan and grille. 

4. Isolation:  Rubber-in-shear vibration isolators. 

2.5 UTILITY SET FANS – STAIRWELL PRESSURIZATION OR GENERAL SYSTEM 

EXHAUST 

A. Housing: Fabricated of galvanized steel with side sheets fastened with a deep lock seam or 

welded to scroll sheets. 

1. Housing Discharge Arrangement: Adjustable to eight standard positions. 

B. Construction:  The fan shall be of bolted and welded construction utilizing corrosion resistant 

fasteners.  The scroll wrapper shall be a minimum 14 gauge steel and the scroll side panels shall 

be a minimum 12 gauge steel. The entire fan housing shall have continuously welded seams for 

leakproof operation. A performance cut-off shall be furnished to prevent the recirculation of air 

in the fan housing.  The fan housing shall be field rotatable to any one of eight discharge 

positions and shall have a minimum 1-1/2 inch outlet discharge flange. Bearing support shall be 

minimum 10 gauge welded steel. Side access inspection ports shall be provided with quick 

release latches for access to the motor compartment without removing the weather cover.  

Lifting lugs shall be provided for ease of installation. Unit shall bear an engraved aluminum 

nameplate.  Nameplate shall indicate design CFM, static pressure, and maximum fan RPM. Unit 

shall be shipped in ISTA certified transit tested packaging. 
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C. Coating:  Steel fan components shall be LorenizedTM with an electrostatically applied, baked 

polyester powder coating.  Each component shall have a 2 mil thick baked powder finish.  Paint 

must exceed 1,000 hour salt spray under ASTM B117 test method. 

D. Fan Wheels: Single-width, single inlet; welded to cast-iron or cast-steel hub and spun-steel inlet 

cone, with hub keyed to shaft. 

1. Blade Materials: Steel. 

2. Blade Type: Backward inclined. 

3. Spark-Resistant Construction: AMCA 99, Type B. 

E. Fan Shaft: Blower shaft shall be AISI C-1045 hot rolled and accurately turned, ground and 

polished.  Shafting shall be sized for a critical speed of at least 125% of maximum RPM. 

F. Shaft Bearings: Prelubricated and sealed, self-aligning, pillow-block-type ball bearings with 

ABMA 9, L50 of 200,000 hours. 

1. Extend grease fitting to accessible location outside of unit. 

G. Motor:  Motor shall be heavy duty type with permanently lubricated sealed ball bearings and 

furnished at the specified voltage, phase, and enclosure. 

H. Belt Drives: 

1. Factory mounted, with final alignment and belt adjustment made after installation. 

2. Service Factor Based on Fan Motor Size: 1.5. 

3. Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed pitch for use 

with larger motors. Select pulley so pitch adjustment is at the middle of adjustment range 

at fan design conditions. 

4. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives. 

5. Belt Guards: Fabricate of steel for motors mounted on outside of fan cabinet. 

I. Accessories: 

1. Inlet and Outlet: Flanged. 

2. Companion Flanges: Rolled flanges for duct connections of same material as housing. 

3. Backdraft Dampers: Gravity actuated with counterweight and interlocking aluminum 

blades with felt edges in steel frame installed on fan discharge. 

4. Access Door: Gasketed door in scroll with latch-type handles. 

5. Inlet Screens: Removable wire mesh. 

6. Drain Connections: NPS 3/4 threaded coupling drain connection installed at lowest point 

of housing. 

7. Weather Hoods: Weather resistant with stamped vents over motor and drive 

compartment. 

8. Discharge Dampers: Assembly with parallel blades constructed of two plates formed 

around and to shaft, channel frame, sealed ball bearings, with blades linked outside of 

airstream to single control lever of same material as housing. 

9. Refer to equipment schedule for additional requirements. 
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2.6 MOTORS 

A. Motor Construction:  NEMA MG 1, general purpose, continuous duty, Design B. 

B. Enclosure Type:  The following features are required as indicated: 

1. Open drip proof motors where satisfactorily housed or remotely located during operation. 

2. Guarded drip proof motors where exposed to contact by employees or building 

occupants. 

C. For grease system and smoke control system exhaust, fan motors shall be located out of the 

exhaust air stream. 

2.7 FACTORY FINISHES 

A. Exterior Surfaces:  Baked-enamel finish coat after assembly. 

B. Aluminum Parts:  No finish required. 

2.8 SOURCE QUALITY CONTROL 

A. Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan Sound 

Ratings from Laboratory Test Data."  Factory test fans according to AMCA 300, "Reverberant 

Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certified Ratings Seal. 

B. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of rotation, 

and efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of 

Testing Fans for Rating." 

PART 3 - EXECUTION 

3.1 CONSTRUCTION WASTE MANAGEMENT (LEED) 

A. The contractor, subcontractors, and their personnel shall follow the procedures and practices for 

waste separation, collection and transport as defined in the contractor’s “Waste Management 

Plan” as required by Division 01 Section "Construction Waste Management." 

3.2 EXAMINATION 

A. Examine areas and conditions for compliance with requirements of installation tolerances and 

other conditions affecting performance of the power ventilators.  Do not proceed with 

installation until unsatisfactory conditions have been corrected. 

3.3 INSTALLATION 

A. Install power ventilators according to manufacturer's written instructions. 
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B. Support units using the vibration-control devices indicated.  Vibration-control devices are 

specified in Division 23 Section "Vibration and Seismic Controls for HVAC Piping and 

Equipment." 

1. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. 

2. Suspend inline units from structural steel support frame using threaded steel rods and 

vibration isolation springs. 

C. Install units with clearances for service and maintenance. 

D. Label units according to requirements specified in Division 23 Section "Identification for 

HVAC Piping and Equipment." 

3.4 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 23 Sections.  

Drawings indicate the general arrangement of ducts and duct accessories.  Make final duct 

connections with flexible connectors. 

B. Electrical:  Conform to applicable requirements in Division 26 Sections. 

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 

Systems." 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 

and Cables." 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Provide services of a factory-authorized service representative to 

supervise the field assembly of components and installation of fans, including duct and 

electrical connections, and to report results in writing to Engineer. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Verify that shipping, blocking, and bracing are removed. 

2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete.  Verify that proper thermal-overload 

protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 

4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and 

adjust belts, and install belt guards. 

5. Adjust belt tension. 

6. Adjust damper linkages for proper damper operation. 

7. Verify lubrication for bearings and other moving parts. 

8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 

9. Disable automatic temperature-control operators, energize motor, and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 

10. Shut unit down and reconnect automatic temperature-control operators. 
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11. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

3.6 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust belt tension. 

C. Lubricate bearings. 

D. Refer to Division 23 Section “Testing, Adjusting, and Balancing for HVAC" for testing, 

adjusting, and balancing procedures. 

E. Replace fan and motor pulleys as required to achieve design airflow. 

F. Lubricate bearings. 

3.7 CLEANING 

A. After completion of installation, inspect exposed finish.  Remove burrs, dirt, and construction 

debris, and repair damaged finishes including chips, scratches, and abrasions. 

B. Clean fan interiors to remove foreign material and construction debris.  Vacuum clean fan 

wheel and cabinet. 

3.8 DEMONSTRATION 

A. Train Owner's maintenance personnel on procedures and schedules related to startup and 

shutdown, troubleshooting, servicing, and preventive maintenance. 

B. Review data in the operation and maintenance manuals.  Refer to Division 01 Section 

"Demonstration and Training." 

C. Schedule training with Owner through the Construction Manager; provide at least 7-days notice 

of training date. 

D. Demonstrate operation of power ventilators.  Conduct walking tour of the Project.  Briefly 

identify location and describe function, operation, and maintenance of each power ventilator. 

END OF SECTION 233423 


