SECTION 23 34 16
FANS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Provide fans and accessories in the configurations and locations shown on the Drawings. Refer to the schedule on the Drawings for model numbers and capacities. Provide the following types of fans:

1. Centrifugal fans

2. Axial fans

3. Propeller fans

1.2 RELATED WORK

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 05 13:  Motors and Drives

C. Section 23 29 23:  Variable Frequency Controllers (VFDs)

D. Section 23 05 48:  Vibration Isolation and Seismic Restraints

E. Section 23 07 10:  Mechanical Insulation

F. Section 23 31 10:  Ductwork

G. Section 23 33 00:  Ductwork Accessories

H. 
I. Section 23 09 00:  Building Control Systems

J. Section 23 05 93:  Testing, Adjusting and Balancing 

1.3 QUALITY ASSURANCE

A. Provide fans with performance and acoustics certified by an Air Moving and Conditioning Association (AMCA) ratings seal.

B. Provide products from manufacturers with local representatives who offer parts and service for the fans used on this Project.

1.4 SUBMITTALS

A. Shop Drawings: 

1. General: Submit Shop Drawings with product data for each manufactured item. 

2. Instructions: Submit equipment brochures, manufacturer’s written installation instructions and electrical power requirements.

3. Description: Submit a physical description of each fan including drawings and dimensions. Include the model number, operating weight and the manufacturer’s fan curve.

4. Certification: Submit documented verification that fan selections are AMCA-rated for air and sound performance.

B. Test Results: After start-up, testing and balancing, provide the Owner with a vibration signature for each vane axial fan. With this vibration signature, include a document certifying that the fan is operating properly and the name and address of a local, factory qualified parts and service organization.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Centrifugal Fans:

1. Cabinet Fans:

a. Small Cabinet Fans: Cook, Greenheck, Acme, Carnes, Jenn-Air, Penn.

b. Large Cabinet Fans: McQuay, Bohn, Carrier, Trane, York, Dunham-Bush.

c. Ceiling Fans: Cook, Greenheck, Acme, Carnes, Jenn-Air, Penn.

2. In-Line Centrifugal Fans:

a. In-Line Centrifugal Fans: Cook, Greenheck, Acme, Carnes, Jenn-Air, Penn, Trane.

b. Heavy Duty In-Line Centrifugal Fans: Barry Blower, Chicago Blower, Peerless, Twin City Blower.

3. 
4. Power Roof Ventilators (PRV’s):

a. General Service PRV’s: Cook, Greenheck, Acme, Carnes, Jenn-Air, Penn, American.

b. Up-Blast PRV’s for Kitchen Exhaust: Cook, Greenheck, Acme, Carnes, Jenn-Air, Penn, Ammerman. 

c. Kitchen PRV’s for Heavy-Duty Grease Removal: Penn, Bayley, Cook.

5. Utility Blowers:

a. General Purpose [and Kitchen Hood] Utility Sets: Barry Blower, Greenheck, Carnes, Cook, Acme, Champion, Peerless, Twin City Blower, Trane.

b. Laboratory Utility Blowers: Barry Blower, Chicago Blower, Peerless, Twin City Blower.

B. Axial Fans:

1. Belt-drive vane axial: Barry Blower, Chicago Blower.

2. Direct-drive vane axial: Joy, Chicago Blower.

3. Tube axial fans: Barry Blower, Chicago Blower, Trane, Woods.

C. Propeller Fans:

1. Duct fans: Barry Blower, Greenheck, Acme, Carnes, Cook, Jenn-Air, Penn.

2. Wall fans: Greenheck, Acme, Carnes, Cook, Jenn-Air, Penn.

2.2 GENERAL

A. Motors: Provide motors with the electrical characteristics listed in the schedules on the Drawings. Furnish single-phase motors with built-in thermal overload protection. Provide motors, drives and power factor correction as specified in Section 23 05 13.

B. Drives: Extend lubrication lines to fittings accessible while the fan is running. For belt-drive fans, mount motors on adjustable bases, separate the motor and drive from the air stream and connect the motor to the fan through an adjustable motor sheave. For each belt-drive, provide an OSHA-approved belt guard that has openings for tachometer readings at both pulleys. Refer to Section 23 05 13, Motors and Drives.

C. Vibration: Select fan assemblies that will operate without passing through their first critical speed.

2.3 SMALL CABINET FANS

A. Equal to Greenheck Type CSP as scheduled on the Drawings.

B. General: Provide each fan with a steel housing, acoustically lined and finished in baked enamel. Include a gravity backdraft damper and motor mounts with resilient isolators.

C. Speed Control: Provide a solid state speed controller to allow manual adjustment of the fan speed from 100% capacity to about 50% capacity.

2.4 LARGE CABINET FANS

A. Equal to McQuay Type LYF as scheduled on the Drawings.

B. Cabinets: Provide internally insulated cabinets of frame-and-panel construction with panels fabricated from galvanized or bonderized steel finished with baked enamel. Provide access for servicing fans and motor drives inside cabinets without removing cabinets from their mounts.

C. Fans: Provide fans with forward curved, backward inclined or airfoil wheels, as scheduled on the Drawings. Provide double width, dual inlet (DWDI) fans with galvanized steel scrolls and housings. Dynamically balance the fan wheels before and after they are installed in the fan cabinet.

D. Drives: Provide a belt-drive system for each fan. Support fan shafts on self-aligning, grease lubricated ball bearings rated for 200,000 hours of operation.

E. Speed Control: Provide a solid state speed controller for manual adjustment of the fan speed from about 50% capacity to 100% capacity.

F. 
2.5 CEILING FANS

A. Equal to Greenheck Type SP as scheduled on the Drawings.

B. General: Provide each fan with an acoustically lined, steel housing, a gravity backdraft damper and a finished ceiling grille.

C. Discharge: Furnish fans with adjustable discharge configurations for either horizontal or vertical airflow.

D. Speed Control: Provide a solid state speed controller to allow manual adjustment of the fan speed from 100% capacity to about 50% capacity.

2.6 IN-LINE CENTRIFUGAL FANS

A. Equal to [Greenheck Type DSQ or BSQ/BSQ-HP] [Cook Type CLV] as scheduled on the Drawings.

B. Fans: Provide fans with aluminum airfoil or backward inclined wheels as scheduled on the Drawings. Statically and dynamically balance each fan at the factory. The manufacturer shall rebalance them in the field, if necessary to keep vibration within the Owner’s acceptable limits.

C. Drives: Provide either direct-drive or belt-drive fans as indicated by the model numbers in the schedule on the Drawings. Support fan shafts on self-aligning, grease lubricated ball bearings rated for an average life of 200,000 hours.

D. Housings: Provide each fan with an acoustically lined housing. Provide access doors located for servicing. Provide an inlet screen for any fan not connected to a duct.

E. Electrical: Provide an external junction box and disconnect switch mounted on each unit.

F. 
G. Speed Control: Provide a solid state speed controller to allow manual adjustment of the fan speed from 100% capacity to about 50% capacity.

H. 
2.7 HEAVY DUTY IN-LINE CENTRIFUGAL FANS

A. Equal to [Barry Blower Tubular 8000] [Peerless Centrifan] as scheduled on the Drawings.

B. Fans: Provide aluminum airfoil wheels statically and dynamically balanced at the factory. Fabricate aluminum wheels so the blades are continuously welded to the backplate and the wheel cone.

C. Housings: Provide each fan with an acoustically lined, continuously welded steel housing. Provide an inlet screen on any fan not connected to a duct. Provide a [bolted] [quick opening, hinged] access door directly over the wheel on each housing. Provide integral straightening vanes, bolted inlet cones, bolted access panels on the discharge end and one of the following mounting systems depending upon the configuration of the unit:


Unit Configuration
Mounting System


Horizontal, floor mount
mounting base


Horizontal, ceiling hung
suspension brackets


Vertical floor mount
reinforced end brackets


Vertical ceiling hung
reinforced end brackets

D. Drives: Provide only belt-drive blowers with non-overloading motors. Mount the fan shaft on heavy duty ball bearings rated for an L-10 life of 40,000 hours minimum or an average fatigue life of at least 200,000 hours.

E. Electrical: Provide an external junction box and disconnect switch mounted on each unit.

F. 
G. 
2.8 
A. 
B. 
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D. 
E. 
F. 
G. 
H. 
2.9 POWER ROOF VENTILATORS (PRVs)

A. Equal to Greenheck Type G or GB as scheduled on the Drawings.

B. Fans: Provide aluminum, backward inclined wheels statically and dynamically balanced at the factory. The manufacturer shall rebalance them in the field, if necessary to keep vibration within the Owner’s acceptable limits.

C. Motors: Provide at least 1/4 HP fan motors with permanently lubricated, sealed ball bearings. Select motors to be non-overloading. 

D. Drives: Provide either direct-drive or belt-drive PRV’s as indicated by the model numbers in the schedule on the Drawings. Provide lubricants and drives suitable for operation at temperatures as low as -30o F.

E. Speed Control: On direct-drive units provide a unit-mounted, solid state speed controller to allow manual adjustment of the fan speed from 100% capacity to about 50% capacity.

F. Shrouds: Enclose fan wheels inside aluminum shrouds made with a rolled bead and wind band. Provide a bird screen with each PRV. In lieu of the OSHA-approved belt guard specified generally for all belt-drive fans, enclose the motor and drive in a weather-tight compartment. Provide such compartment separated from the fan air stream and fitted with an outside air passage for motor cooling.

G. Electrical: Provide an electric disconnect switch with each PRV.

H. Damper: Provide an electric, motorized damper on each PRV. Set up the damper to open before the fan starts and close when it stops. Provide an extended, aluminum base for access to the damper. Use dampers that comply with the requirements of Section 23 09 00, Building Control Systems.

I. Electrical: Provide an electric damper operator of the same voltage as the fan motor. Otherwise, provide a transformer for the damper motor.

J. Roof Curbs: Provide an insulated, prefabricated roof curb with each PRV.

K. 
2.10 UTILITY BLOWERS

A. Equal to Cook Type SCA as scheduled on the Drawings.

B. Fans: Provide steel, backward inclined wheels statically and dynamically balanced at the factory. The manufacturer shall rebalance them in the field, if necessary to keep vibration within the Owner’s acceptable limits.

C. Drives: Provide only belt-drive fans with non-overloading motors. Mount fan shafts on grease-lubricated roller or ball bearings rated for an average life of 200,000 hours.

D. 
E. Weather Housings: Provide outdoor units with weather tight enclosures for the fan, motor and drive assembly. Construct weather enclosures of hot dipped galvanized steel and paint them with a weather-resistant enamel. Vent weather enclosures to cool the motors, and include access doors and removable panels for maintenance. Provide a drain pipe system for the blower housing, and provide lubricants and drives that are suitable for operation at temperatures as low as -30o F.

F. 
G. 
H. 
2.11 LABORATORY UTILITY BLOWERS

A. Equal to Barry Blower Versacon “R” as scheduled on the Drawings. Provide all laboratory utility blowers with spark resistant construction.

B. Fans: Provide aluminum, backward inclined wheels statically and dynamically balanced at the factory. Fabricate the wheels so the blades are continuously welded to the backplate and the wheel cone. Select fans so the first critical speed is at least 125% of the fan’s maximum operating speed. The manufacturer shall rebalance them in the field, if necessary to keep vibration within the Owner’s acceptable limits.

C. Housings: Enclose fan wheels in continuously welded steel housings. Brace the housings to resist vibration and pulsations. Provide each fan with bolted inlet and discharge flanges, a plugged scroll drain, airtight shaft seals, and gaskets or caulking to seal any other bolted joints.

D. Coatings: Coat all interior [and exterior surfaces] of each fan with six coats of baked phenolic, approximately 6 mils thick when dry. Use Plastite, Heresite or an approved equal coating.

E. Drives: Provide only belt-drive fans with non-overloading motors. Mount each fan on a 1040-45 SAE steel shaft.

F. Bearings: Mount each fan shaft on self-aligning bearings with an L-10 life of at least 80,000 hours, or an average fatigue life of at least 200,000 hours. Use either single-row ball bearings mounted in one-piece, cast iron pillowblock or double-row spherical roller bearings mounted in a split, cast iron pillowblock.

G. Weather Housings: Provide outdoor units with weather tight enclosures for the fan, motor and drive assembly. Construct weather enclosures of hot dipped galvanized steel and paint them with a weather-resistant enamel. Vent weather enclosures to cool the motors, and include access doors and removable panels for maintenance. Provide a drain pipe system for the blower housing, and provide lubricants and drives that are suitable for operation at temperatures as low as -30o F.
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2.17 MEDIUM DUTY PROPELLER FANS – DIRECT-DRIVE

A. Equal to [Greenheck Type SDE] [Cook Type SWD] as scheduled on the Drawings.

B. Fans: Provide direct-drive fans with cast aluminum blades and steel hubs.

C. Motor Mounts: Support the motor on a formed steel mount that will not deflect under normal operating conditions.

D. Frames: Provide painted steel frames and venturi shrouds. Provide frames that form a rigid platform for the motor and shaft bearings. Provide shrouds for installation in openings in any type of wall.

E. 
F. Shutter: Provide gravity backdraft damper, or shutter on the discharge side of each fan.

G. Guards: Provide a plated steel wire cage on the [inlet][and outlet] side of each fan.
2.18 PROPELLER FANS – BELT-DRIVE

A. Equal to [Greenheck Type SBP] [Cook Type AWB] as scheduled on the Drawings.

B. Fans: Provide belt-drive fans with cast aluminum blades and steel hubs.

C. Drives: Mount the fan on sealed ball bearings supported in cast iron pillowblocks. Support the motor on a formed steel mount that will not deflect under normal operating conditions. Attach machined, cast iron pulleys to the motor and fan shafts with full-length keys and set screws.

D. Frames: Provide painted steel frames and venturi shrouds. Provide frames that form a rigid platform for the motor and shaft bearings. Provide shrouds for installation in openings in any type of wall.

E. 
F. Shutter: Provide gravity backdraft damper, or shutter on the discharge side of each fan.

G. Guards: Provide a plated steel wire cage on the inlet and outlet side of each fan.
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2.25 UP-BLAST DISHWASHER HOOD EXHAUST PRV

A. Equal to a Cook ACRU power roof ventilator (PRV) as scheduled on the Drawings.

B. Fan: Provide a PRV with a belt-drive centrifugal fan that has a backward inclined, non‑overloading aluminum wheel. Statically and dynamically balance each fan at the factory.

C. Shroud: Fabricate the fan shroud from aluminum. Include a rolled bead and a wind band.

D. Motor: Provide a dishwasher PRV with a motor that has permanently lubricated sealed ball bearings. Enclose the motor in a weather-tight compartment that separates it from the exhaust stream. Include an air passage that will supply cooling air for the motor. Do not provide a motor smaller than ¼-HP for any dishwasher PRV.

E. Drive: Provide a variable-pitch drive enclosed in a weather-tight compartment that separates it from the exhaust air stream.

F. Roof Curb: Provide an insulated, prefabricated roof curb for a kitchen PRV. Include a vented base.

G. Disconnect Switch: Provide a weatherproof (NEMA 3R) motor-rated disconnect switch, mounted on the PRV.

H. Dampers: Provide an electric, motorized damper on each PRV.  Set up the damper to open before the fan starts and close when it stops.  Provide an extended, aluminum base for access to the damper.

2.26 
A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
PART 3 - EXECUTION

3.1 INSTALLATION – MECHANICAL CONTRACTOR’S RESPONSIBILITIES

A. Install fans as shown on the Drawings and in compliance with the written recommendations of the manufacturer.

B. Vibration: Refer to Section 23 05 48, for specific isolation requirements, but isolate fans according to the written recommendations of the fan manufacturer. Generally, use vibration isolators to isolate [medium and high pressure fans][in-line centrifugal fans, vane axial fans and utility blowers] from the building structure. In addition, restrain each vane axial fan with horizontal thrust restraints. Provide flexible duct connections between isolated fans and their connections to ducts or plenums supported from the building structure. [For laboratory utility fans, provide two layers of flexible duct connections at the fan inlet and a rigid, flanged connection at the fan discharge.] Also provide flexible duct connections at the locations shown on the Drawings.

C. Roof Penetrations: Provide a watertight plenum beneath each roof-mounted exhaust fan or PRV. Construct the plenum as shown in the details on the Drawings.

D. 
E. 
3.2 TEST AND START-UP - FAN SUPPLIERS’ RESPONSIBILITIES

A. Field Balancing (All Fans): For fans that are specified to be statically and dynamically balanced at the factory, rebalance any such fan after installation it produces noise that is objectionable to the Owner.

B. Axial Fans: Provide a factory-trained service representative to check axial fans after installation and to do an initial test and start-up of each fan system. After start-up, testing and balancing, verify that the systems are operating properly and then provide the Owner with a vibration signature of each fan. These vibration signatures will form the basis for the Owner’s preventative maintenance program for these fan systems. 

END OF SECTION
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