SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.	SC#
PROJECT NAME


[bookmark: _GoBack]SECTION 233413 – AXIAL HVAC FANS

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Vane-axial fans
Tube-axial fans
Propeller fans
Motors and drives
Inlet vanes
Belt guards
Inlet/outlet screens
Access doors.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 23 Section "Common Motor Requirements for HVAC Equipment".
Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment".
Division 23 Section "Central Station Air Handling Units with Coils."
Division 23 Section "Metal Ducts".
Division 23 Section "Metal Ducts Fittings" for backdraft dampers.
[Division 23 Section "Pneumatic Control for HVAC Systems".] 
[Division 25 Section "Integrated Automation Facility Controls".]
Division 23 Section "Instrumentation and Control Devices for HVAC".
Division 23 Section "Testing, Adjusting, and Balancing for HVAC".
REFERENCES  
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Refer to Division 23 Section "Common Results for HVAC" for codes and standards, and other general requirements.
Air Movement and Control Association, Inc. (AMCA):
AMCA 99  Standards Handbook
AMCA 210  Laboratory Methods of Testing Fans for Rating
AMCA 300  Reverberant Room Method for Sound Testing of Fans
AMCA 301  Methods for Calculating Fan Sound Ratings from Laboratory Test Data
Anti-Friction Bearing Manufacturers Association (AFBMA):
AFBMA 9  Load Ratings and Fatigue Life for Ball Bearings
AFBMA 11  Load Ratings and Fatigue Life for Roller Bearings
Sheet Metal and Air Conditioning Contractors’ National Association, Inc. (SMACNA):
SMACNA  HVAC Duct Construction Standards
PERFORMANCE REQUIREMENTS
Fans used shall not decrease motor size, increase noise level, or increase tip speed by more than 10 percent, nor increase inlet air velocity by more than 20 percent, from specified criteria.  Fans shall be capable of accommodating static-pressure variations of _ 10 percent.  Fan motors shall be non-overloading through the entire range of operation.
<Select sea-level (standard air) or a high-altitude rating.>
Base performance on [sea level] [     ] conditions.
SUBMITTALS
Submit under provisions of Division 23 Section "Common Results for HVAC, Review of Materials and Division 01 Section "General Requirements."
Submit [Shop Drawings,] Product Data[,] and operation and maintenance data.
Product Data:
Manufacturer’s literature on axial fans and required accessories. Submit manufacturer's product data for each component specified. Include construction material, capacity, component dimensions, configurations, utility and service requirements and locations.  Submit complete list of material and equipment proposed for the Project.
Electrical Device Listing: All delivered electrical equipment, components and conductors shall be accepted, or certified, or listed, or labeled, or otherwise determined to be safe by a Nationally Recognized Testing Laboratory (NRTL) recognized by the Occupational Safety and Health Administration (OSHA), in accordance with Title 29 of the Code of Federal Regulations, Part 1910 (OSHA 29 CFR 1910).  The Supplier shall notify the University Procurement Representative or the University Technical Representative, if designated, in writing of any delivered items that do not meet these requirements. If the Supplier does not provide this notification, the University reserves the right to refuse delivery or return the item.
Certified fan curves from shutoff to free delivery with specified operating-point clearly plotted.  Correct ratings for temperature and altitude where applicable.
Sound power levels for both fan inlet and outlet at rated capacity.
Performance data for adjustable axial fan blades for at least five blade settings, including maximum.
Confirmation of compatibility between fan and variable-frequency drive.
Operation and Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare parts list, and wiring diagrams.
QUALITY ASSURANCE
<In the following two paragraphs, use caution when requiring the AMCA seal.  Many manufacturers do not have their equipment tested to AMCA, thus disqualifying them for the seals.>
Performance Ratings:  AMCA 210 [, and bear the AMCA-certified rating seal].
Sound Ratings:  AMCA 301, tested in accordance with AMCA 300 [, and bear the AMCA-certified sound rating seal].
Fabrication:  AMCA 99.
DELIVERY, STORAGE, AND HANDLING
Deliver to site, store, and protect products under provisions of Division 01 Section "Special Procedures."
Protect motors, shafts, and bearings from weather and construction dust.
PRODUCTS
ACCEPTABLE MANUFACTURERS
Joy, Industrial Air, Trane Company
No substitutions.
HUB AND IMPELLER
Airfoil Impeller Blades:  Adjustable die cast aluminum alloy [or glass reinforced polyester resin] [or welded steel die formed blades with belt drive].
Hub:  Die cast aluminum alloy or cast iron hub [or with belt drive of spun, welded steel], bored and keyed to shaft; to facilitate indexing of blade angle with [manual] [automatic] adjustment stops.
Controllable Pitch Assemblies:  Incorporate ball bearing counterbalanced blade and variable pitch assembly into hub with mechanical link to casing exterior mounted actuator, or pneumatic or electric actuator incorporated within hub.
Cast Components:  X-ray components after fabrication and statically and dynamically balance assembly before attachment to motor or shaft.
CASING
A.	Fabricate casing of [1/4-inch (6-mm)] [   -inch ([   -mm)] steel for fans [40 inches (1.0 m)] [50 inches (1.25 m)] [    inch (    m)] in diameter and smaller, and [3/8-inch (0.9-mm)] [   -inch ([   -mm)] steel for larger fans.
Continuously weld, with inlet and outlet flange connections, and motor or shaft supports.  Incorporate flow-straightening guide vanes for fans with a static pressure greater than [1 inch wg (250 Pa).] [1.5 inch wg (375 Pa).] [2 inch wg (500 Pa).]
Finish [with one coat enamel applied to interior and exterior.] [by hot-dip galvanizing finished assembly.]
MOTORS AND DRIVES
Premium Efficiency Motors:  Refer to Division 23 Section "Common Motor Requirements for HVAC Equipment".  Provide TEAO or ODP type for motors in the airstream.
<Bearing life means that at the rated hours, a percent failure is anticipate; e.g., L-10 life at 50,000 hours means 10 percent of the bearings may be expected to fail at 50,000 hours.>
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 50,000 hours] [L-50 life at 100,000 hours]; pillow-block type, self-aligning, grease-lubricated roller bearings.
Shafts:  Hot-rolled steel, ground and polished, with key-way; protectively coated with lubricating oil.
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, and selected so required rpm is obtained with sheaves set at mid-position.  Provide fixed sheave for motors 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.
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.
Lubrication:  Extend lubrication fittings to outside of casing.
ACCESSORIES
Guide Vanes:  Welded steel construction with airfoil vanes and casing flanges, finished to match casing.
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 [and locking quadrant].
Inlet Bell:  Bell-mouth inlet fabricated of [steel] [aluminum] [fiberglass-reinformed plastic], with flange.
Outlet Cones:  Fabricated of steel with flanges, outlet area/inlet area ratio of [1.5/1.0] [     ], with center pod as recommended by manufacturer.
Inlet Screens:  Galvanized-steel welded grid to fit inlet bell.
Dampers:  Welded steel construction, consisting of two semi-circular vanes pivoted on oil-retaining bearings in short casing section, finished [with one coat enamel.] [by hot-dip galvanizing.]  Provide [airstream-operation closing blades by reverse-airflow and gravity.] [hand operation with handwheel control of screw-and-link mechanism.] [motor actuation; in accordance with [Division 23 Section "Pneumatic Control for HVAC Systems".] [Division 25 Section "Integrated Automation Facility Controls".]]
Access Doors:  Shaped to conform to casing with quick-opening latches and gaskets.
Blade Pitch Actuator:  Factory-mounted and calibrated [electric actuator requiring single-phase power and accepting electric input.] [electric actuator requiring single-phase power and accepting pneumatic-control input signal.] [pneumatic actuator requiring [25 psi (1 070 kPa)] [    psi (    kPa)] main supply pressure, and accepting pneumatic-control input signal.] [pneumatic actuator with mini-compressor package, and accepting electric-control input signal.]
Stall Alarm Probe:  Factory-installed sensing probe to detect fan operation in stall.  Refer to Division 23 Section "Instrumentation and Control Devices for HVAC".
<The following is an option, only.>
Vibration Detector:  Factory-installed vibration switch to stop fan.
<Provide V-belt drive except where only direct drive is available.>
PROPELLER FAN
Impeller:  Shaped steel or steel-reinforced aluminum blade with heavy hubs, statically and dynamically balanced, [keyed and] locked to shaft, [directly connected to motor,] [and] [provided with V-belt drive].
Motor:  Self-aligning pre-lubricated ball or sleeve bearings affixed to mounting plate [permitting belt tensioning], neoprene vibration isolation between fan assembly and mounting plate.
Frame:  One-piece, square steel with die-formed venturi orifice, mounting flanges and supports, with baked-enamel finish.
Safety Screens:  One inch (25 mm) galvanized wire over inlet, motor, and drive [and backdraft damper for separate mounting on outlet].
Acceptable Manufacturers:  [     ], [     ], or equal.
Mechanical Drive mechanisms
Mechanical drive mechanisms shall be protected, or have a means of easily utilizing lockout/tag out/block out, to guard against nips, pinches, high pressure, or entanglement during fume hood maintenance activities.
EXECUTION
INSTALLATION
Do not operate fans for any purpose until ductwork is clean, filters are in place, bearings lubricated, and fans have been test run under observation.
Install axial fans as [indicated on the drawings,] [specified,] with resilient mountings furnished under Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment" and flexible electrical leads.
Install flexible connections specified in Division 23 Section "Metal Ducts Fittings" between axial-fan inlet and discharge ductwork.  Ensure metal bands of connectors are parallel with minimum 1 inch (25 mm) flex between ductwork and axial fan while running.
Install axial-fan restraining-snubbers as [indicated on the Drawings.] [required.]  Refer to Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment".  Flexible connectors shall not be in tension while fan is running.
Provide [fixed] sheaves required for final air balance.
Provide safety screen where inlet or outlet is exposed.
Provide backdraft dampers on discharge of exhaust axial fans, and as indicated on the Drawings.
Provide access to adjustable-blade, axial-fan wheels for varying blade angle setting.  Adjust blades for varying range of volume and pressure.
Provide floor-mounted axial fans with reinforced legs.  Provide ceiling suspended units with support brackets bolted to casing flange.
ADJUSTING
Statically and dynamically balance fans to eliminate vibration or noise transmission to occupied areas.
Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC".
FAN SCHEDULE
See Drawings.
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