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SECTION 23 34 16 – centrifugal fans 
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 
A. Perform all Work required to provide and install the following fans indicated by the Contract Documents with supplementary items necessary for proper installation.

1. Airfoil centrifugal fans.

2. Backward inclined/backward curved centrifugal fans.

3. Utility/vent sets.

4. Radial centrifugal fans.

5. Fume hood exhaust fans.

6. Motors and drives

7. Fan accessories.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 
1. AFBMA 9 ‑ Load Ratings and Fatigue Life for Ball Bearings.

2. AFBMA 11 ‑ Load Ratings and Fatigue Life for Roller Bearings.

3. AMCA 99 ‑ Standards Handbook.

4. ACMA 203 - Fan Application Manual - Field Performance Measurements.

5. AMCA 210 ‑ Laboratory Methods of Testing Fans for Rating Purposes.
6. AMCA 301 ‑ Method of Calculating Fan Sound Ratings from Laboratory Test Data.

7. ACMA 803 - Site Performance Test Standard - Power Plant and Industrial Fans.

8. NEMA MG1 ‑ Motors and Generators.

9. NFPA 70 ‑ National Electrical Code.

10. SMACNA ‑ HVAC Duct Construction Standards.

1.04 QUALITY ASSURANCE 
A. Performance Ratings: Conform to AMCA 210 and bear the AMCA Certified Rating Seal.

B. Sound Ratings: AMCA 301, tested to AMCA 300, and bear AMCA Certified Sound Rating Seal.

C. Fabrication: Conform to AMCA 99.

D. Performance Base:  50 feet above sea level.

E. Temperature Limit:  Maximum 300 degrees F.

F. Static and Dynamic Balance:  Eliminate vibration or noise transmission to occupied areas.

1.05 SUBMITTALS 
A. Product Data:
1. Submittal data for approval for all fans of every description furnished under this Section of these Specifications.

a. Provide literature that indicates dimensions, weights, capacities, ratings, fan performance, gages and finishes of materials, electrical characteristics and connection requirements.  

b. Fan curves with specified operating point clearly plotted.  The recommended range of operation shall be stable.

c. Fans shall be capable of operating stably at reduced loads imposed by means of variable speed drives, inlet guide vanes or controlling pitch of fan blades.

d. Data on sound power levels for both fan inlet and outlet at rated capacity.

e. Data on special coatings and construction where applicable

f. Electrical characteristics and connection requirements. 

g. All data on fan accessories.

B. Operation and Maintenance Data: 

1. Include instructions for lubrication, motor and drive replacement, spare parts list, and wiring diagrams.

1.06 DELIVERY, STORAGE and HANDLING 
A. Deliver, store, protect and handle products to site under provisions of Division 01 and Division 20.

B. Accept products on Site in factory-fabricated protective containers or coverings, with factory-installed shipping skids and lifting lugs.  Inspect for damage.

C. Store in clean dry place and protect from weather and construction traffic.  Handle carefully to avoid damage to components, enclosures, and finish.

D. Check and maintain equipment on a monthly basis to ensure equipment is being stored in accordance with manufacturer’s recommended practices.  Additionally, during each check, fans and motors shall be rotated and greased and shafts shall be left approximately 180 degrees from that of previous month.  Maintain storage records that indicate these maintenance requirements have been met.

PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
B. Select fans such that they do not increase motor size, increase noise level, or increase tip speed by more than 10 percent, or increase inlet air velocity by more than 20 percent, from specified criteria.  Provide fans capable of accommodating static pressure variations of plus or minus 10 percent. 

C. Statically and dynamically balance fans to eliminate vibration or noise transmission to occupied areas.
D. Coat all parts of fan housing, blades, etc., exposed to corrosive air stream with specified material to handle environmental conditions.
2.02 manufacturers
A. Chicago.

B. Greenheck.

C. Loren-Cook.

D. Peerless.

E. Twin City.

2.03 WHEEL AND INLET

A. Backward Inclined/Backward Curved:  Single width, single inlet, steel or aluminum construction with smooth curved inlet flange, heavy backplate, backwardly inclined or curved blades welded or riveted to flange and backplate; cast‑iron or cast steel hub riveted to backplate and keyed to shaft with set screws and key.
B. Airfoil:  Single width, single inlet, steel or aluminum construction with smooth curved inlet flange, heavy backplate, die formed hollow airfoil shaped blades continuously blades welded or riveted to flange and backplate; cast‑iron or cast steel hub riveted to backplate and keyed to shaft with set screws and key.
C. Radial (Material Handling): Open, radial blade, single width, heavy steel construction with blades braced and continuously welded to the hub.  Wheel shall be specifically designed for material handling including granular and abrasive materials.
D. Fume Hood Fan Wheels:  Aluminum or steel construction with minimum 4 mil, high performance epoxy or Heresite coating by fan manufacturer as appropriate for the chemicals being handled.  Provide spark-proof construction where fan handles flammable materials.

2.04 HOUSINGS

A. Airfoil Centrifugal:  Heavy gage steel, air-tight lock seam with scroll panel material formed and embedded into the side panels or continuously welded for AMCA 99 designated Class I and II fans, and continuously welded only for Class III.  Spot welded construction is not acceptable.  Housing shall be adequately braced, designed to minimize turbulence with spun inlet bell and shaped cut‑off.  Fan housing shall be field rotatable with an integral discharge flange.  Housing and bearing supports shall be welded structural steel construction designed to prevent vibration and rigidly support the shaft and bearings.  
B. Utility Vent Set/Backward Inclined Centrifugal:  Heavy gage steel, air-tight lock seam with scroll panel material formed and embedded into the side panels or continuously welded for AMCA 99 designated Class I and II fans, and continuously welded only for Class III.  Spot welded construction is not acceptable.  Fan housing shall be field rotatable with an integral discharge flange.  Housing shall be adequately braced, designed to minimize turbulence with spun inlet bell and shaped cut‑off.  Housing and bearing supports shall be welded structural steel construction designed to prevent vibration and rigidly support the shaft and bearings.
C. Radial Centrifugal (Material Handling):  Heavy gage steel, continuously welded for all AMCA 99 designated Classes.  Spot welded or lock-seam construction is not acceptable.  Housing shall be adequately braced, designed to minimize turbulence with spun inlet bell and shaped cut‑off.  Fan housing shall be field rotatable with an integral discharge flange.  Housing and bearing supports shall be welded structural steel construction designed to prevent vibration and rigidly support the shaft and bearings.
D. Small Cast Iron Blower for Fume Hood Applications (2,000 CFM or Less):  Housing shall be grey iron castings with circular inlet and outlet.  Frame shall be all welded steel construction.  Shaft shall be ground and polished solid steel keywayed on each end.  Wheel shall be backward inclined.
E. Factory-Applied Finishes:

1. Interior:  Enamel or prime coating for steel.  Prime coating is not required for aluminum housings.

2. Exterior (Outdoor): Prior to assembly with minimum 6 mil saltwater-resistant, thermally-fused polyester coating (color selected by Architect).  Coating is not required for aluminum housings.

3. Fume Hood Fans:  Prior to assembly with minimum 4 mil, high performance epoxy or Heresite coating as appropriate for the chemicals being handled.  Provide spark-proof construction where fan handles flammable materials.

2.05 MOTORS AND DRIVES
A. Motors:  As indicated, in total compliance with Section 20 05 13 - Motors.

B. Bearings:  L‑10 life at 200,000 hours self‑aligning, ball or roller bearings. 

C. Shafts:  Hot rolled steel, ground and polished, with key‑way, protectively coated with lubricating oil.  Provide 316 stainless steel shafts for fume hood or corrosive applications.

D. V‑Belt Drive:  All v-belt drives shall be designed for a minimum of 50 percent overload. Cast iron or steel sheaves, dynamically balanced, keyed.  Variable and adjustable pitch sheaves for motors 15 horsepower and under, selected so required rpm is obtained with sheaves set at mid‑position.  Fixed sheave for 20 horsepower and over.  Where more than one belt is required, matched sets shall be used.  Include an additional set of drives for each fan to be used for final adjustments.  After correct speed has been determined with variable sheave, provide fixed sheaves.

E. Belt Guard:  All belt drives shall be furnished with belt guards.  Fabricate to SMACNA Low Pressure Duct Construction Standards; of 12 gage 3/4-inch diamond mesh wire screen welded to steel angle frame or equivalent, prime coated.  Secure to fan or fan supports without short circuiting vibration isolation, with provision for adjustment of belt tension, lubrication, and use of tachometer with guard in place.

2.06 ACCESSORIES
A. Inlet/Outlet Screens:  Galvanized steel welded grid.
B. Access Doors:  Shaped to conform to scroll with quick opening latches and gaskets.
C. Weatherproof Housing:  Provide weatherproof housing for motor and drive where fans are exposed to the weather.  Housing shall be of the same material and construction as the fan housing.
D. Drain:  Provide scroll drain on all fans. 
E. Shaft Seals:  Provide housing shaft seals for fume hood exhaust fans.
F. Cooling Wheel:  Provide shaft seal and cooling wheel between housing and bearing on fans with operating temperatures higher than 250 degrees F.
PART 3 -  EXECUTION 

3.01 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 

B. All installation shall be in accordance with manufacturer’s published recommendations. 
C. Install in accordance with manufacturer's instructions. Do not operate fans for any purpose until ductwork is clean, filters in place, bearings lubricated and fan has been test run under observation.

D. Install fans with resilient mountings and flexible electrical leads.  Refer to Section 20 05 48.

E. Install flexible connections specified in Section 23 33 00 between fan inlet and discharge ductwork.  Ensure metal bands of connectors are parallel with minimum one-inch flex between ductwork and fan while running.

F. Install fan restraining snubbers as required.  Refer to Section 20 05 48.  Adjust snubbers to prevent tension in flexible connectors when fan is operating.

G. Provide an extra set of fixed sheaves as required for final air balance.

H. Provide safety screen where inlet or outlet is exposed.

I. Pipe scroll drains to over nearest floor or roof drain.

J. Provide backdraft dampers on discharge of exhaust fans where indicated.  Refer to Section 23 33 00.

3.02 PAINTING
A. Provide fans with factory finish in accordance with the manufacturer's standard.  Touch up scratches and marks from handling and placement of equipment with masking enamel to match manufacturer's color. 

B. Where exhaust fans are required to have epoxy or Heresite coating, have units factory finished with required number of coats prior to shipping to the Project Site.
C. Refer to Division 09 for Site-applied finishes.
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