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SECTION 15860

CENTRIFUGAL FANS

PART 1 - GENERAL

1.01
SECTION INCLUDES

A.
Backward-inclined centrifugal fans

B.
Forward-curved centrifugal fans

C.
Airfoil centrifugal fans

D.
Radial centrifugal fans

E.
Tubular centrifugal fans

F.
Inline centrifugal fans

G.
Plug-type unhoused centrifugal fans

H.
Utility/vent sets

I.
Motors and drives

J.
Inlet vanes

K.
Discharge dampers

L.
Belt guards

M.
Inlet/outlet screens

N.
Access doors

O.
Scroll drains

1.02
RELATED SECTIONS

A.
Section 15170 - Motors

B.
Section 15242 - Vibration Isolation

C.
Section 15290 - Ductwork Insulation

D.
Section 15855 - Air-Handling Unit With Coils

E.
Section 15890 - Ductwork

F.
Section 15910 - Ductwork Accessories

G.
Section 15990 - Testing, Adjusting, and Balancing

1.03
REFERENCES

The following documents form a part of these specifications to the extent stated herein.  Unless otherwise indicated, use the issue in effect on the date of request for quotation.  Bring any conflicts between specifications, drawings, and the referenced documents to the attention of the University in writing, for resolution before taking any related action.  Where differences exist between codes and standards, the one affording the greatest protection shall apply.

A.
Air Movement and Control Association, Inc. (AMCA)

1.
AMCA 99  Standards Handbook

2.
AMCA 210  Laboratory Methods of Testing Fans for Rating

3.
AMCA 300  Reverberant Room Method for Sound Testing of Fans

4.
AMCA 301  Methods for Calculating Fan Sound Ratings from Laboratory Test Data

B.
Anti-Friction Bearing Manufacturers Association (AFBMA)

1.
AFBMA 9  Load Ratings and Fatigue Life for Ball Bearings

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

C.
Sheet Metal and Air Conditioning Contractors’ National Association, Inc. (SMACNA)

1.
SMACNA  HVAC Duct Construction Standards

1.04
PERFORMANCE REQUIREMENTS

A.
Fans used shall not decrease motor size, increase noise level, or increase tip speed by more than 10%, nor increase inlet air velocity by more than 20%, from specified criteria.  Fans shall be capable of accommodating static-pressure variations of _ 10%.  Fan motors shall be non-overloading through the entire range of operation.

B.
Base performance on sea level conditions.

1.05
SUBMITTALS

A.
Submit shop drawings, product data, and operation and maintenance data under provisions of section 01010.

B.
Product Data:

1.
Manufacturer’s literature on centrifugal fans and required accessories.

2.
Certified fan curves from shutoff to free delivery with specified operating-point clearly plotted.  Correct ratings for temperature and altitude where applicable.

3.
Sound power levels for both fan inlet and outlet at rated capacity.

4.
Confirmation of compatibility between fan and variable-frequency drive.

C.
Operation and Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare parts list, and wiring diagrams.

1.06
QUALITY ASSURANCE

In the following two paragraphs, use caution when requiring the AMCA seal.  Many manufacturers do not have their equipment tested by AMCA, thus disqualifying them for the seals.

A.
Performance Ratings:  AMCA 210 [, and bear the AMCA-certified rating seal].

B.
Sound Ratings:  AMCA 301, tested in accordance with AMCA 300 [, and bear the AMCA-certified sound rating seal].

C.
Fabrication:  AMCA 99.

1.07
DELIVERY, STORAGE, AND HANDLING

A.
Deliver to site, store, and protect products under provisions of section 15010, Part 1.16 Material Delivery and Storage.

B.
Protect motors, shafts, and bearings from weather and construction dust.

PART 2 - PRODUCTS

2.01
ACCEPTABLE MANUFACTURERS

A.
Buffalo Forge, Chicao Blower, Pace

B.
no substitutions

2.02
WHEEL AND INLET

Aluminum construction is found only in high-pressure fan wheels.  The cast steel hub is common on AMCA 99 class III fans.

A.
Backward Inclined:  Steel [or aluminum] construction with smooth curved inlet flange, heavy backplate, backwardly-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.

B.
Forward Curved:  [Black enameled] [Galvanized] steel construction with inlet flange, backplate, shallow blades with inlet and tip curved forward in direction of airflow, mechanically secured to flange and backplate; steel hub swaged to backplate and keyed to shaft with set screw.

C.
Airfoil Wheel:  Steel construction with smooth curved inlet flange, heavy backplate die-formed, hollow airfoil-shaped blades continuously welded at tip flange, and backplate; cast iron [or cast steel] hub riveted to backplate and keyed to shaft with set screws.

D.
Radial:  Steel construction with [inlet flange,] heavy [reinforced] backplate, plate blades [with reinforcing gussets], [and] [wearing strips] welded or riveted to backplate [and flange]; cast iron [or cast steel] hub riveted to backplate and keyed to shaft with set screws.

2.03
HOUSING

A.
Heavy-gauge steel, [spot welded for class I and II fans] [and] [continuously welded for class III fans] in accordance with AMCA 99 designations; adequately braced, and designed to minimize turbulence with spun-inlet bell and shaped cut-off.

B.
Factory finish before assembly with enamel or prime coat.  Fans handling air downstream of humidifiers [shall receive two additional coats of paint.] [shall be fabricated of galvanized steel.]  Prime coating aluminum parts is not required.

C.
Provide bolted construction with horizontal-flanged, split housing [where indicated on the drawings].

D.
Fabricate plug fans without volute housing, with lined steel cabinet.  Refer to section 15290, “Ductwork Insulation.”

2.04
MOTORS AND DRIVES

A.
Premium Efficiency Motors:  Refer to section 15170, “Motors.”  Provide totally-enclosed fan-cooled (TEAO) or open dripproof (ODP) type for motors in the airstream.

Bearing life means that at the rated hours a percent failure is anticipated; e.g., L-10 life at 50,000 hours means 10% of the bearings may be expected to fail at 50,000 hours.

B.
Bearings:  AFBMA 9, [L-10 life at 50,000 hours] [L-50 life at 100,000 hours]; heavy-duty pillow-block type, self-aligning, grease-lubricated ball bearings, or AFBMA 11 [L-10 life at 120,000 hours] [L-50 life at 400,000 hours]; pillow-block type, self-aligning, grease-lubricated roller bearings.  Provide copper lubrication leads for lubrication of internal bearings extending to a capped termination, external to the fan casing.

C.
Shafts:  Hot-rolled steel, ground and polished, with key-way, protectively coated with lubricating oil.  Size for first critical speed.

D.
V-Belt Drive:  Cast iron or steel sheaves, dynamically balanced, and keyed.  Provide variable and adjustable pitch sheaves for motors 15 hp (11 kW) and under, selected so required rpm is obtained with sheaves set at mid-position.  Provide fixed sheave for 20 hp (15 kW) and over, with matched belts, and drive rated as recommended by manufacturer, or minimum 1.5 times nameplate rating of the motor.  Provide multiple belts where motor is larger than 10 hp (7.5 kW), such that fan continues to operate with one broken belt.

E.
Belt Guard:  Fabricate to SMACNA HVAC Duct Construction Standards; of 12 gauge (2.8 mm), 3/4 inch (20 mm) 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 adjusting belt tension, lubrication, and use of tachometer with guard in place.

2.05
ACCESSORIES

A.
Fixed Inlet Vanes:  Steel construction with fixed cantilevered inlet-guide vanes welded to inlet bell.

B.
Adjustable Inlet Vanes:  Steel construction with blades [supported at both ends,] [cantilevered,] with two permanently-lubricated bearings, variable mechanism [out of airstream] terminating in single-control lever with control shaft for double-width fans [and locking quadrant].

C.
Discharge Dampers:  [Parallel] [Opposed]-blade heavy-duty steel damper assembly with blades constructed of two plates formed around and welded to shaft; channel frame, sealed ball bearings, and blades linked out of airstream to single-control lever.

D.
Inlet/Outlet Screens:  Galvanized-steel welded grid.

E.
Access Doors:  Shaped to conform to scroll with quick-opening latches and gaskets.

F.
Scroll Drain:  1/2-inch (15-mm) steel pipe coupling, welded to low point of fan scroll.

PART 3 - EXECUTION

3.01
INSTALLATION

A.
Do not operate fans for any purpose until ductwork is clean, filters are in place, bearings lubricated, and fan has been test run under observation.

B.
Install fans as [indicated on the drawings,] [specified,] with resilient mountings furnished under section 15242, “Vibration Isolation,” and flexible electrical leads.

C.
Install flexible connections furnished under section 15910, “Ductwork Accessories,” between fan inlet and discharge ductwork.  Ensure metal bands of connectors are parallel with minimum 1 inch (25 mm) flex between ductwork and fan while running.

D.
Install fan restraining snubbers as [indicated on the drawings.] [required.]  Refer to section 15242, “Vibration Isolation.”  Flexible connectors shall not be in tension while fan is running.

E.
Provide [fixed] sheaves required for final air balance.

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

G.
Pipe scroll drains to nearest floor drain.

H.
Provide backdraft dampers on discharge of exhaust fans [as indicated on the drawings].

3.02
ADJUSTING

A.
Statically and dynamically balance fans to eliminate vibration or noise transmission to occupied areas.

B.
Refer to Section 15990, “Testing, Adjusting, and Balancing.”

3.03
FAN SCHEDULE

See Drawings
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