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SECTION 15861

UTILITY FANS AND ROOF MOUNTED FANS

1.00 GENERAL

1.01 PRINCIPal WORK IN THIS SECTION

A. Utility/vent sets.

B. Cabinet fans.

C. Roof mounted fans.

D. Motors and drives.

E. Fan Accessories.

1.02 QUALITY ASSURANCE

A. Refer to Section 15010, General Provisions, Mechanical.

1.03 SUBMITTALS

A. Submit product data and performance for the following items per the provisions of Division 1 and this Division’s General Provisions.

NOTE:
THIS SHOULD BE A NUMERICAL LIST OF DETAILED ITEMS THAT THE ENGINEER WISHES TO REVIEW.  IT SHOULD BE SPECIFIC AND NOT VAGUE.  A DATABASE WILL BE GENERATED FROM THIS LIST (FOR EACH INDIVIDUAL PROJECT) AND THE SHOP DRAWING DEPARTMENT WILL TRACK THE PERFORMANCE OF THE CONTRACTOR.  THIS WILL TAKE THE GUESS-WORK OUT OF WHICH SUBMITTALS HAVE BEEN SUBMITTED AND WILL ALLOW US TO PRO-ACTIVELY KEEP THE CONSTRUCTION PROCESS ON SCHEDULE.

KEEP IN MIND THAT ANYTHING REQUESTED IN THE GENERAL PROVISIONS SECTION WILL BE TRACKED UNDER THE GENERAL DIVISIONS FILE (BY THE SHOP DRAWING DEPARTMENT). KEEP 1.03 SIMPLE AND ONLY HAVE A 1.03 A AND NO 103 B.

IF ITEMS ARE LENGTHY, PROVIDE A ONE OR TWO WORD DESCRIPTION WITH A COLON, FOLLOWED BY THE MORE LENGTHY DESCRIPTION.

1. Product data:  Manufacturer’s catalog cuts giving construction data, dimensions, and electrical characteristics and connection requirements.

2. Performance:  Include fan curves with specific operating point clearly plotted, sound power levels for both fan inlet and fan outlet at rated capacity.

1.04 OPERATION AND MAINTENANCE DATA

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

1.05 DELIVERY, STORAGE, AND HANDLING

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

1.06 ENVIRONMENTAL REQUIREMENTS

A. Do not operate fans for any purpose until ductwork is clean, filters in place, bearings lubricated.

1.07 EXTRA MATERIALS

A. Provide [one] [two] sets of belts for each fan when fans are belt driven.

2.00 PRODUCTS

2.01 MANUFACTURERS

NOTE:
USE MANUFACTURERS LISTED IN THE FOLLOWING LIST.

A. Fans:

1. Utility fan sets:

a. New York Blowe.

b. McQuay.

2. Cabinet fans:

a. New York Blower.

b. Pace.

c. Carrier.

d. McQuay.

e. York.

3. Roof type:

a. Greenheck.

b. Penn Ventilator Co.

c. Acme.

d. Exit-Aire.

e. Cook.

NOTE:
MAKE SURE THAT REQUIREMENTS INCLUDED IN 2.02 THROUGH THE END OF PART 2 DO NOT CONFLICT WITH MANUFACTURERS AND PRODUCTS SPECIFIED.

FOR A SPECIFIC JOB THE FOLLOWING MUST BE INDICATED EITHER IN THE SPECIFICATION, IN THE "REMARKS" COLUMN OF THE FAN SCHEDULE, OR CLEARLY INDICATED ON THE DRAWINGS

4. Types:

SISW or DIDW

Class I, II or III

FC, BC or AF blades

Inlet vanes

Spark resistant

Corrosion resistant

Belt or Direct Drive

Arrangement Number

2.02 GENERAL

A. Centrifugal type, except as noted.

B. AMCA certification in accordance with AMCA Standard 210 and AMGA Standard 2408 for centrifugal fans.

C. Capacities:  minimum as scheduled:

1. Where variable inlet vanes are used, fan performance characteristics must be manufacturer's published catalogue rating data of fan with vanes.

D. Wheel, factory balanced statically and dynamically.

E. Brake horsepower ratings:

1. Maximum 5 percent above those noted, not to exceed motor hp.  As scheduled, with allowance for belt drives as applicable.

2. Published, minimum 2 years.

F. Belt drives.

1. Matched, multiple V‑belt.

2. Capacity:  minimum 1.5 times motor horsepower.

3. Pulleys:

a. Cast iron.

NOTE:
USE ADJUSTABLE PITCH MOTOR PULLEY FOR CONSTANT VOLUME SYSTEMS WITH MOTORS TO 25 HP and 1000 RPM.  ABOVE 25 HP OR OVER 1000 RPM USE NON‑ADJUSTABLE, FIXED PITCH, MOTOR PULLEY.  FOR VARIABLE VOLUME SYSTEMS USE AUTOMATICALLY ADJUSTED VARIABLE INLET VANES OR VARIABLE FREQUENCY DRIVES.  ONE FIXED PITCH PULLEY CHANGE IS SPECIFIED TO ENSURE PROPER AIR BALANCING.

b. Motor pulley:

1) Variable pitch diameter:

a) Except fans with variable inlet vanes or variable frequency drives.

b) Fans up to 7‑1/2 hp motor.

c) Fans from 10 hp to 25 hp, under 1000 rpm.

2) Fixed pitch diameter:

a) Fans 10 hp and over, over 1000 rpm.

c. Supply and install one fixed pitch pulley change per fan to balance systems.

d. Companion sheaves to maintain belts parallel.

e. Removable belt guards.

G. Removable flanged screens at inlets and outlets where no connecting ductwork is indicated.  Include for inlets and outlets to fans in field erected casings.

H. Bearings:

1. Ball, roller or taper.

a. Pressure type lubricating fittings with pressure relief fittings.

b. Extended to accessible locations.

c. Lubricating fittings:  similar to Alemite.

d. Pressure relief fittings:  similar to Keystone.

2. Fans 24 in and larger:  bearing housings horizontally split.

3. Life rating:  minimum 200,000 hours per AFBMA Standard L‑50, at maximum catalog rating.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

I. Spark Resistant Construction.

1. Fans:  as noted.

a. Type A, AMCA Standards.

1) All parts in contact with air:  non‑ferrous.

b. Type B, AMCA Standards.

1) Fan wheel and shaft rings:  non-ferrous.

c. Type C, AMCA Standards.

1) Inlet cone and rubbing plate:  non‑ferrous.

2. Motor:  explosion proof, Class I, Group D, Division 2.

3. Belt Drive:  Non‑sparking.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  COORDINATE WITH HVAC CHIEF ENGINEER.  CONSIDER THE FOLLOWING FOR ALL CORROSION RESISTANT FANS

4. Fans should be single inlet, arrangement 1, 2, 8, 9, or 10, with bearings out of air stream.

5. Fans should not have inlet vanes or outlet dampers.

6. Select fans with blades which are best suited for the corrosion protection method.

7. Check the accessories required.

8. Determine the corrosive characteristics of the materials being handled, the operating temperatures and whether the fumes are wet or dry.

9. From the manufacturer, determine the material, number and thickness of coats, preparation of metal surfaces, baked or air‑dried, etc.

10. Make sure that corrosion‑resistant construction does not conflict with spark‑resistant requirements.

J. Corrosion Resistant Construction.

1. Fan completely corrosion resistant.

2. Stainless steel shaft.

3. Include:

a. Scroll drain.

b. Shaft seal.

c. Flanged inlet.

d. Flanged outlet.

OPTION - SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

4. Scroll and wheel:  stainless steel.

OPTION 2

5. Scroll and wheel:  glass fiber reinforced plastic.

OPTION 3

6. Scroll and wheel unplasticized polyvinyl chloride.

OPTION 4

7. Surfaces of wheel and scroll exposed to contaminated air stream coated as follows:

a. (Write description according to manufacturer's recommendations.)

NOTE:
SELECT SEA LEVEL (STANDARD AIR) OR ALTITUDE RATING.

K. Fan performance based on altitude at [sea level [                feet.

L. Provide fans capable of accommodating static pressure variations of plus or minus 10 percent.

M. Statically and dynamically balance fans to eliminate vibration or noise transmission to occupied areas of the building.

N. Painting:

1. Prime coat fan wheels and housing at factory, inside and outside.

a. Prime coating on aluminum parts is not required.

2. Provide two additional coats of paint on fans handling air downstream of humidifiers.

O. Disconnect Switch:  Motor disconnect switch shall be factory mounted and accessible under hood.

2.03 UTILITY SETS

A. Centrifugal fan and motor on common base.

1. Comply generally with requirements of centrifugal fans suitable for pressures to 4 in wg.

B. Drive:  adjustable V‑belt, except as noted.

1. Drives overhang beyond outboard bearing.

C. Wheels:

1. 12 in and larger:  backward inclined blade.

2. Under 12 in:  forward curved blade.

D. Where exposed to weather, furnish weather cover. 

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

E. Special construction as herein specified:

1. Spark‑resistant.

2. Corrosion resistant.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

F. Backdraft damper:

1. Multi‑blade.

2. Rattle free.

3. Felt lined blade edges.

2.04 CABINET FANS

A. Fans:

1. Centrifugal type.

2. Airfoil or backward inclined or forward curved as scheduled.

3. Mounted on common shaft.

OPTION - SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

a. Fans secured with keyways on solid steel shaft.

OR

b. Fans secured with taper lock hubs on tubular steel shaft.

4. V‑belt drive.

a. As specified herein under FANS, GENERAL.

5. Belt guard.

6. Adjustable motor base.

OPTION - SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS

a. Mounted on extended base frame.

OR

b. Mounting on unit casing (top or sides).

7. Self‑aligning ball or roller bearings.

a. Grease lubricated.

b. External lubrication fittings.

c. Minimum of 200,000 hours (AFBMA Standard L‑50, average life).

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

8. Variable inlet vanes:

a. Factory installed.

b. Internally linked.

c. External crank shaft.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

9. Ratings certified per current ARI Standard 430.

B. Cabinets:

1. Heavy gauge galvanized or phosphatized cold rolled steel.

2. Reinforced and braced with angles.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  IF PROJECT JUSTIFIES INSULATED FANS.

3. Insulated:  minimum 1 in thick, coated fiberglass board NFPA‑90 approved, 1.5 pound density.

4. Factory painted, with enamel primer.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

5. For units installed outdoors:

a. Weatherproof.

b. Joints sealed to prevent leakage.

c. Tops sloped to drain.  No pockets to retain weather.

C. Vibration Isolation:  See Section 15242:  VIBRATION ISOLATION.

2.05 ROOF MOUNTED FANS

A. General:

1. Adjustable V‑belt or direct drive.

2. Housing:

a. Aluminum:  minimum 0.08 inch thick.

b. Bird screen at discharge.

c. Air discharged from complete circumference.

3. Motor and fan assembly on vibration isolators.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.  THE FOLLOWING REQUIREMENT MAY VIOLATE ARTICLE 430 OF THE NATIONAL ELECTRIC CODE WHICH REQUIRES DISCONNECT SWITCHES TO BE "READING ACCESSIBLE."  MAKE SURE THAT THE DISCONNECT PROVISION SATISFIES THE CODE, WITH ALL REQUIRED FUSES OR OTHER FEATURES.

4. Weatherproof disconnect switch under fan housing, pre‑wired from fan motors, to the disconnect bay.

NOTE:
FOR MOTOR OPERATED DAMPERS.  DAMPER MOTORS MUST BE ACCESSIBLE WITHOUT REMOVAL OF ENTIRE FAN, EXCEPT WHERE READILY ACCESSIBLE BELOW ROOF SLAB.  NORMALLY DAMPER ASSEMBLY WOULD BE EXPOSED WITH OPERATOR AND LINKAGE BELOW SINCE SUCH FANS ARE IN GENERAL NOT DUCTED DUE TO LOW STATIC PRESSURE AVAILABLE FOR THIS TYPE OF FAN.  BUT, IF PLENUM INTAKE OR SHORT DUCT IS PROVIDED MOTORS WOULD BE NEAR ACCESS DOOR.  ABOVE ROOF, ACCESS CAN BE PROVIDED THROUGH WEATHERPROOF DOOR.  1.  IN HIGH CONCRETE CURB.  COORDINATE SUCH REQUIREMENT WITH ARCHITECT.  DAMPER OPERATOR AND LINKAGE ARE POSITIONED ABOVE DAMPER NEAR ACCESS DOOR.  2.  IN FACTORY FABRICATED METAL CURB SUPPLIED BY FAN MANUFACTURER.  COORDINATE WITH ARCHITECT.  3.  INDICATE DETAILS ON DRAWINGS.

5. Motor operated damper.

6. Back‑draft damper.

a. Multi‑blade, rattle free.

b. Felt lined blade edges.

NOTE:
OMIT IF ACCESS TO MOTORIZED DAMPER OPERATOR IS THROUGH DOOR IN CONCRETE CURB OR FROM BELOW.

7. Factory fabricated  curb.

a. Aluminum or steel.

b. Insulated with 2 inch thick fiberglass.

8. Exitaire Type CX, or approved equal.

B. Propeller fan:

1. Loren Cook Co. Type AQB, or approved equal.

NOTE:
FOR SPUN ALUMINUM ROOF FANS WITH CENTRIFUGAL WHEELS.  USE WHERE STATIC PRESSURE REQUIREMENTS EXCEED PROPELLER TYPE FAN.

C. Backward inclined centrifugal type fan.

1. Dome:  aluminum, minimum 0.06 in thick.

2. Exit Aire Type CX, or approved equal.

NOTE:
FOR CENTRIFUGAL FANS IF STATIC PRESSURE REQUIREMENTS EXCEED PROPELLER TYPE FAN.

D. Square roof‑type exhaust fans:

1. Centrifugal fan, backward inclined blades.

OPTION 1  HOUSING

2. Housing:

a. Minimum No. 18 B SG aluminum.

b. Hinged.

c. 1/2 in. mesh aluminum screen at discharge.

d. Air discharge from 4 sides.

OPTION 2  HOUSING

3. Housing:

a. Fiberglass, color as directed.

b. 1/2 in mesh aluminum screen at discharge.

4. Motor and fan assembly on vibration isolators.

5. No exhaust air in contact with motor, drive or disconnect switch.

6. Factory fabricated aluminum curb with weatherproof access door.

a. Insulated with 2 in thick fibrous glass.

OPTION 1  MODEL

7. Exit Aire Type J, or approved equal.

OPTION 2  MODEL

8. Exit Aire Type FG, or approved equal.

NOTE:
FOR CENTRIFUGAL FANS IF STATIC PRESSURE REQUIREMENTS EXCEED PROPELLER TYPE.  USE FOR QUALITY PROJECTS OR WHERE LOWER FAN HEIGHTS IS REQUIRED.  ACCESS TO INLET DAMPER ASSEMBLY IS THROUGH HINGED FAN ASSEMBLY.

E. Low‑silhouette roof type exhaust fans:

1. Centrifugal fan, backward inclined blades.  Assembly hinged to permit access to inlet dampers.

2. Adjustable V‑belt drive.

3. Housing:

a. Aluminum construction.

b. Fan scroll:  minimum 0.04 in thick.

c. Outer housing:  minimum 0.04 in thick, hinged and provided with locking device with brass lock and 3 keys.

d. Roof:  minimum 0.06 in thick.

e. 1/2 in mesh aluminum screen at discharges.

f. Air discharge from two sides in outer housing.

4. No exhaust air in contact with motor, drive or disconnect switch.

5. Breidert Lo‑set Power Air‑X‑Hauster, or approved equal.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

F. Fume hood exhaust fans ‑ fiberglass type:

1. Centrifugal fan with backward inclined blades or backward inclined air foil type with aluminum wheel and cast iron hub.

2. Upblast discharge.

3. V‑belt adjustable drive.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

4. Motor:

OPTION 1  SINGLE

a. Single speed.

OPTION 2  SINGLE

b. 2‑speed.

5. No exhaust air in contact with motor and drive.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

6. Weatherproof disconnect switch mounted on discharge baffle and prewired to motor.

7. Housing, power support assembly and base:  Fiberglass reinforced polyester having tensile strength not less than 30,000 psi and of color as selected by Architect.

8. Provide transparent Plexiglas window for stroboscopic check of fan rpm.

9. Mount fan unit on roof curb in accordance with manufacturer's details.

NOTE:
FOR MOTOR OPERATED DAMPER.  PROVIDE EXTENDED FIBERGLASS BASE AS HEREIN SPECIFIED IF ACCESS TO OPERATOR IS FROM ABOVE ROOF.  SPECIFY SPECIAL TREATMENT OF OPERATOR AS TO MATERIALS EXPOSED TO FUMES IN AIR STREAM AND REQUIRED PROTECTIVE COATING AS HEREIN SPECIFIED FOR OPERATOR AND LINKAGES IN 'AUTOMATIC CONTROL SYSTEMS' SECTION.

10. Motor operated damper:

a. No. 14 USSG steel blades and frame with factory applied protective coating as herein specified.

b. Bearings:  nylon or stainless steel.

c. Blade shaft:  No. 316 stainless steel.

11. Self‑acting louvers:

a. Blades:  neoprene coated nylon fabric.

b. Frame and components:  No. 316 stainless steel.

c. In closed position blades to rest on stainless steel screen.

NOTE:
OMIT IF ACCESS TO MOTORIZED DAMPER IS THROUGH ACCESS DOOR IN DUCT BELOW ROOF.

12. Proved fiberglass reinforced polyester extension base with weatherproof access door.

a. Color polyester as specified for fan housing.

13. Protective coating of fan wheel, hub, frame and drive shaft:  encapsulated with coating specified herein.

14. Nuts, bolts and accessories:  stainless steel.

15. Manufacturer to certify performance and sound data.

16. Swartwout Whirlout Fiber‑Aire, or approved equal.

3.00 EXECUTION

3.01 INSTALLATION

A. Roof Mounted Fans:

1. Install as applicable.

OPTION - SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

a. On factory fabricated curbs.

b. On field fabricated curbs.

1) As detailed on Drawings.

c. On bases specified in Section 15242 ‑ VIBRATION ISOLATION.

NOTE:
COORDINATE WITH ARCHITECT AND STRUCTURAL ENGINEER.  EDIT REQUIREMENTS TO SUIT JOB CONDITIONS.

2. Roof curbs, roof mounted bases, etc., to be:

a. Secured to structure with hold down methods as detailed.

b. Made fully weatherproof.

3. Provide acoustic insulation in duct to below roof line and on fan inlet plenum.

4. Provide drip pan for condensation collection.

5. Run drain line to nearest drain facility.

B. Base Mounted Fans:

NOTE:
COORDINATE WITH ARCHITECT AND STRUCTURAL ENGINEER.  EDIT REQUIREMENTS TO SUIT JOB CONDITIONS.

1. Install on isolating bases specified in Section 15242 ‑ VIBRATION ISOLATION.

2. Floor mounted:

a. On concrete housekeeping pads as detailed.

NOTE:
COORDINATE WITH ARCHITECT AND STRUCTURAL ENGINEER.  EDIT REQUIREMENTS TO SUIT JOB CONDITIONS.

3. Raised supports:

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  COORDINATE WITH ARCHITECT FOR DETAILS.

a. Provide as detailed:

1) Supports.

2) Bracing.

3) Access platforms.

4) Railings.

5) Ladders.

C. Isolation as specified in Section 15242 ‑ VIBRATION ISOLATION.

NOTE:
COORDINATE WITH ARCHITECT AND STRUCTURAL ENGINEER.  EDIT REQUIREMENTS TO SUIT JOB CONDITION.

D. Suspended Fans:

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  COORDINATE WITH ARCHITECT FOR DETAILS.

1. Provide as detailed:

a. Supports.

b. Bracing.

c. Access platforms.

d. Railings.

e. Ladders.

2. As specified in Section 15010 ‑ GENERAL PROVISIONS, MECHANICAL.

3. Isolation as specified in Section 15242 ‑ VIBRATION ISOLATION.

3.02 TESTING AND ADJUSTING

A. Start up and adjust fans to insure proper operation.

B. Provide operational tests to demonstrate proper operation and adequate capacity at completion of balancing and adjusting.  See Section 15990, TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS.

C. Do not operate fans for any purpose, temporary or permanent until:

1. Ductwork is clean.

2. Filters in place.

3. Bearings lubricated.

END OF SECTION

NOTE:
REVIEW THE WORK INCLUDED ARTICLE 1.01.  FOR EACH ITEM LISTED, THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.
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