Axijet-FSW
Belt-Drive High Plume Dilution Fans

Specification Division 23, (Previously Division 15)


PART 1 GENERAL
1.01 WORK INCLUDED  

A. High-Plume Dilution Laboratory Exhaust Fans 

1.02 RELATED WORK 

A. All sections, drawing plans, specifications and contract documents.

1.03 REFERENCES

A. AMCA -99-10 Standards Handbook. 

B. AMCA 204-05 - Balance Quality and Vibration Levels for Fans.

C. AMCA 205-12 – Energy Efficiency Classification for Fans.

D. AMCA 210-07 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.

E. AMCA 211-13 – Certified Ratings Program - Product Rating Manual for Fan Air Performance.

F. AMCA 260-13 - Laboratory Methods of Testing Induced Flow Fans for Rating.

G. AMCA 300-08 - Reverberant Room Method for Sound Testing of Fans.

H. AMCA 311-05 - Certified Ratings Program.

I. AFMBA - Method of Evaluating Load Ratings of Bearings (ASA - B3.11).

J. AMCA 500 - Test Methods for Louvers, Dampers and Shutters.

K. SMACNA - Medium Pressure Plenum Construction Standard.

L. ANSI Z9.5 - Laboratory Design.

M. ASHRAE - Laboratory Design Guide.

N. ASTM D4167-97 - Standard Specification for Fiber-Reinforced Plastic Fans and Blowers.

1.04 QUALITY ASSURANCE

A. Performance ratings: Conform to AMCA standard 205, 211, 260 and 311. All fans shall be licensed to bear the AMCA ratings seal for FEG ratings (AMCA 205), Air Performance (AMCA 210), Sound Performance (AMCA 300), and Induced Flow for high plume dilution fans (AMCA 260). Acceptable manufacturers whose equipment are not licensed to bear the AMCA seal for Sound, Air Performance and Induced Flow must submit performance tests conducted by an independent third party at a registered AMCA test facility, and certified for accuracy (stamped) by a registered professional engineer (at the manufacturers expense).

B. Classification for Spark Resistant Construction Conform to AMCA 99.

C. All fans prior to shipment shall be completely assembled and test run as a unit at the specified operating speed or maximum RPM allowed for the particular construction type. Each wheel shall be statically and dynamically balanced in accordance with ANSI/AMCA 204 “Balance Quality and Vibration Levels for Fans” to Fan Application Category BV-3, Balance Quality Grade G6.3. Balance readings shall be taken by electronic type equipment in the axial, vertical, and horizontal directions on each of the bearings. Records shall be maintained and a written copy shall be available upon request. 

1.05 SUBMITTALS

A. Provide dimensional drawings and product data on each high-plume dilution laboratory exhaust fan assembly.

B. Provide fan curves for each fan at the specified operation point, with the flow, static pressure and horsepower clearly plotted.

C. Provide nozzle velocity of exhaust fan, total exhaust flow, and discharge plume height at specified wind velocity.

D. Strictly adhere to QUALITY ASSURANCE requirements of AMCA CERTIFICATION, as stated in section 1.04.A of this specification, and provide QC certificate as stated in section 1.04.C of this specification. 

E. Provide AMCA Certified FEG minimum acceptable rating values of FEG 67 (fan sizes 1225-1500), FEG 80 (fan sizes 1825, 2700-3300), FEG 85 (fan sizes 2450), FEG 90 (fan sizes 3650-6000).
PART 2 PRODUCTS
2.01 GENERAL

A. Base fan performance at standard conditions (density 0.075 Lb/ft3).

B. Each fan shall be belt driven in AMCA arrangement 1, 9 or 10 according to drawings. 
C. Fans to be equipped with lifting lugs.
D. Fasteners to be 304 stainless steel.
2.02 CORROSION RESISTANT COATING

A. Fan stand and impellers shall be corrosion resistant coated with a two part electrostatically applied, baked, corrosion resistant, Plastifer™ Polyester powder coating system. Standard finish color to be M.K. Plastics light gray.

B. All steel surfaces shall be cleaned and prepared using a multi-stage process that includes phosphate washing to increase corrosion resistance, surface area and improve paint adhesion.
C. Coatings shall consist of a 70% zinc rich polyester primer and a polyester powder resin top coat that shall be electrostatically applied and cured. Final coating thickness shall be a minimum 4-6 mil for superior corrosion resistance, and shall include UV inhibitors to prevent chalking from sunlight.
D. Note that fan housings that have 8-10 mil thick liquid coating are more subject to running or sagging, manually applied have a non-uniform coverage over the surface, final finish is less durable and is environmentally unfriendly due to the emission of volatile organic compounds (solvents). 
2.03 FAN HOUSING AND OUTLET

A. Fan housing to be aerodynamically designed with high-efficiency inlet, engineered to reduce incoming air turbulence. Casings to be smooth exterior and resin rich interior.

B. Fan housing shall be manufactured in specifically formulated resins, for maximum corrosion resistance, and reinforced with fiberglass for structural strength. Fastening bolts holding the casing to the support plate are to be encapsulated in FRP. No uncoated metal fan parts in the corrosive air stream will be tolerated.

C. A bifurcated fiberglass reinforced plastic (FRP) discharge nozzle shall be supplied by the fan manufacturer and be designed to efficiently handle an outlet velocity of up to 7,000 FPM. The discharge shall include a venturi and fiberglass wind band to induce ambient air.

D. All fiberglass parts shall include UV inhibitors in the resins to prevent chalking from the sunlight. Flame retardancy of 25 or less, is standard.

E. A graphite liner and grounding strap shall be included to remove any possible build up of static electricity, if noted on the equipment schedule. 

F. An integral fan housing drain shall be used to drain rainwater when the fan is de-energized.

G. A bolted housing access door shall be supplied for impeller inspection.

H. Standard finish color to be light gray.

I. Hub seal to be neoprene or Teflon, if noted on the equipment schedule. 

J. M. K. Plastics will supply a Vacuum Hub Seal to avoid any contaminated air from escaping (patent pending), if noted on the equipment schedule.

2.04 FAN IMPELLER

A. Impellers shall have die-formed airfoil, backward curved steel blades with the option of extruded aluminum blades. All hollow blade wheels shall be continuously welded around all edges. All wheels shall be statically and dynamically balanced on precision electronic balancers to a Balance Quality Grade G6.3 per ANSI/AMCA 204 or better. 

B. Fan impeller shall be coated with a minimum of 4-6 mil electrostatically applied baked polyester powder coating. Refer to specification section 2.02 for corrosion resistant coating.
2.05 FAN INLET ELBOW/PLENUM

A. For constant volume systems, the fan shall be connected directly to duct without the need of bypass damper.
B. For variable volume systems, an inlet elbow/plenum shall be provided as shown on drawings. The elbow/plenum shall be equipped with a bypass air damper(s) and fiberglass reinforced plastic (FRP) weather cowl and birdscreen, for introducing outside air at roof level upstream of the fan. As standard the plenum shall be constructed of corrosion resistant fiberglass, double wall, with 1” thick K-Kore™ thermal and acoustical insulated fiberglass panels, bonded, reinforced and sealed together to prevent noise and air leakage. As an option, the plenum shall be constructed of single wall, continuously welded galvaneal steel, and comply with specification section 2.02 for corrosion resistant coating. All plenums shall be mounted on an insulated curb. An optional combination integral fan platform plenum curb shall be provided by the fan manufacturer, if shown on the project drawings.
C. Inlet elbow/plenum to be attached to the fan inlet by a flexible FPVC connector, provided by the fan manufacturer.
D. Bypass air damper(s) shall be opposed-blade, airfoil design, extruded aluminum with a clear anodized finish (salt water resistance), with linkage hardware installed in the side frame. All aluminum linkage hardware parts shall be clear anodized and all non-aluminum linkage hardware parts shall be type 316 stainless steel. Dampers shall be suitable for applications up to 10 inches wg. in extruded aluminum. For higher pressures up to 20” wg., the damper blades and frame shall be heavy duty H.R. steel and polyester coated. Each bypass damper shall be housed inside a fiberglass reinforced plastic (FRP) weather cowl and birdscreen, to prevent the possibility of rainwater entrainment.
E. Fan isolation damper(s) shall be parallel-blade, airfoil design, extruded aluminum with a clear anodized finish (salt water resistance), with linkage hardware installed in the side frame. All aluminum linkage hardware parts shall be clear anodized and all non-aluminum linkage hardware parts shall be type 316 stainless steel. Dampers shall be suitable for applications up to 10 inches wg. in extruded aluminum. For higher pressures up to 20” wg., the damper blades and frame shall be heavy duty H.R. steel and polyester coated. Each isolation damper shall be housed inside a fiberglass reinforced plastic (FRP) damper enclosure, bolted to the bypass air plenum with a round slip connection at one end for fan inlet attachment.
F. All dampers shall have an extended control shaft for electronic, pneumatic or manual control actuation.


2.06 FAN MOTORS AND DRIVE
A. Motors to be premium efficiency, standard NEMA frame, 1800 RPM, TEFC with a 1.15 service factor. A factory mounted NEMA 3R or 4X disconnect switch shall be provided for each fan. Motor maintenance shall be accomplished without fan impeller removal or requiring maintenance personnel to access the contaminated exhaust components.  

B. Fans submitted that use 900 RPM, 1200 RPM, or C-Face motors, shall include one spare motor per fan system, in accordance with ANSI Z9.5, section 4.14.7.4, CRITICAL SERVICE SPARES.

C. Drive belts and sheaves shall be sized for 150% of the fan operating brake horsepower, and shall be readily and easily accessible for service, if required. 

D. Motor sheaves shall be cast iron, variable pitch on applications 5 HP and smaller, and fixed pitch on 7.5 HP and larger.

E. Shaft to be ANSI C-1045 steel, and shall be coated with TECTYL protectant.
F. Bearings shall be heavy duty, grease lubricated, spherical roller or adapter mounted anti-friction ball, self-aligning, pillow block type and selected for a minimum average bearing life (AFBMA L-10) in excess of 200,000 hours at the maximum fan RPM.
G. All shaft bearings on sizes 2450 and above and non-permanently lubricated motors shall have extended lube lines with zerk fittings, if noted on the equipment schedule.
PART 3 INSTALLATION
A. Install fans as indicated on the contract drawings.
B. Install FPVC flexible connections with stainless steel straps, provided by the fan manufacturer, between fan inlet and bypass plenum. Insure that the flexible connection is at least 6 inches wide.

C. Pipe housing drain to the nearest drain.
D. Fans shall be mounted on seismically restrained spring vibration isolators, provided by the fan manufacturer, selected based on fan size, loading conditions and deflection requirements per the fan schedule and specification.
E. Install fans in accordance with manufacturer’s instructions, applicable specification and code requirements.
PART 4 ACCEPTABLE MANUFACTURERS

A. M. K. Plastics Corporation, model Axijet-FSW Belt-Drive High Plume Dilution Fan.
B. Approved equal.
M.K. Plastics Corporation (www.mkplastics.com)

Tel: 1-888-278-9988

