PennBarry Fan Guide Specification

Utility Vent Set Fans (Housed Centrifugal Fan): Model UVS for belt/direct drive.
This documents copyrights 2022 PennBarry
Housed Centrifugal Backward Inclined utilizing highly efficient aluminum backward inclined impeller suitable for supply, exhaust, or return air applications. 

Description

Model UVS Series 1 or 2 is Housed Centrifugal Utility fan suitable for supply, exhaust, or return air applications. The UVS can be ordered with CW/CCW rotation with 6 different, field rotatable, discharge options.

Product Capabilities

· Model: UVS Direct and Belt Drive
· • Size ranges from 060 – 330 (Direct Drive), 060 – 542 (Belt Drive)
• Static pressure up to 12.5 in. wg.

• Flow capacity up to 63,000 CFM

Note to Specifier: This product specification guide is written in accordance to the Construction Specifications Institute (CSI) Master Format - 2016 Edition.

Note to Specifier: This product specification guide is written in accordance to the Construction Specifications Institute (CSI) Master Format - 2016 Edition.
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1. GENERAL
1.1 SUMMARY
A. Section covers Single Wide Single Inlet, Housed Centrifugal, Backward Inclined (non-overloading) Impeller/Wheel, UVS (Direct and Belt Drive)
1.2 REFERENCE STANDARDS AND CERITIFICATIONS
A. Air Movement and Control Association Inc. (AMCA):

1. 99 - Standards Handbook

2. 204 – Standard Balance Quality & Vibration Levels for Fans 
3. 210 – Standard Laboratory Methods of Testing Fans for Aerodynamic
4. 211 - Product Rating Program – Product Rating Manual for Fan Air Performance
5. 300 – Reverberant Room Method for Sound Testing of Fans

6. 301 – Methods for Calculating Fan Sound Ratings from Laboratory T Data

7. 311 – Certified Ratings Program Product Rating Manual for Fan Sound Performance
B. American National Standards Institute (ANSI):

1. 11-r1999 - Method of Evaluating Load Ratings of Bearings 

C. American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE):

1. Chapter 45 - 2003 Handbook, HVAC Applications

2. Chapter 7 - 2001 Fundamentals handbook, Sound-Vibration

3. Chapter 32 - 2001 Fundamentals handbook, Duct Design

4. Chapter 18 - 1992 HVAC System and Equipment handbook, Fans

D. National Fire Protection Association (NFPA)

1. 70 - National Electrical Code

2. 90A-02 - Standard for the Installation of Air-Conditioning and Ventilating Systems

3. 92A-06 - Recommend Practice for Smoke-Control System

4. 92B-05 - Standard for Smoke Management System in Malls, Atria, and Large Areas

5. 96-04 - Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations
E. Occupational Safety and Health Administration (OSHA):

1. 1910.212 - General requirements for Machine Guarding

2. 1910.219 - General requirements for guarding safe use of mechanical power transmission apparatus

3. 1926.300 - General requirements for safe operation and maintenance of hand and power tools

F. Underwriters Laboratories (UL):

1. 705 - Standard Power Ventilators

2. Power Ventilators for Smoke Control Systems

3. Standard Power Roof Ventilators for Restaurant Exhaust Appliances
G. National Electric manufacturer’s Association (NEMA)

1. NEMA MG 1 – Motors and Generators
1.3 SUBMITTALS

A. Submit in accordance with CSI Master Format 01 33 00 Submittal Procedures

B. Fan Performance

1. Provide air performance curves with the flow, static pressure and horsepower.
2. Provide sound performance data with sound power levels in eight octave bands, A-weighted overall sound power, and sones level.
3. Provide motor electrical characteristics including FLA current, voltage, phase, cycle, enclosure, nominal speed.
4. List all accessories equipped with fan.
5. List Standard features of fan

6. Provide dimensional drawings including weight.
7. Provide documentation of AMCA and UL certification

1.4 QUALITY ASSURANCE

A. Fan Performance Certification

1. Fans rating must conform to tests and procedures performed in accordance with AMCA Publication 211 & 311 and comply with the requirements of the AMCA Certified Ratings Program

2. Fans must bear AMCA licensed Ratings Seal for Air & Sound Performance.

3. Fan shall be UL 705 certified.

B. Electrical

1. Motors must comply with NEMA standards.
1.5 LOGISTICS AND STARTUPS
A. Delivery

1. Units must be examined for damage before leaving the factory.
2. Unit shall be inspected for any signs of tampering to carton or unit damage during transit and check for loose, missing or damaged parts. If units are damaged in transit, it is the responsibility of the receiver to make all claims against the carrier.
B. Handling

1. Fans should be handled in accordance with manufacturer’s instructions and follow all relevant safety precautions in accordance with OSHA regulations. 
2. Mishandling of units and incorrect lifting causing damage to the fan will void the warranty.

C. Storage

1. Product must be stored on a level, solid surface, preferably indoors. If outside storage is necessary, protect the units against moisture and dirt by encasing the cartons in plastic or in some similar weatherproof material.

2. Long term storage requires special attention and should follow instructions noted in the product’s Operation and Maintenance Manual.

1.6 WARRANTY
A. Manufacturer’s warranty

1. Warranty period is 12 months from date of shipment.

2. See Manufacturer’s warranty for specific terms & conditions.
2. PRODUCTS
1.7  MANUFACTURER
A. PennBarry, Lebanon, Indiana 46052. 

1.8 HOUSED CENTRIFUGAL, BACKWARD INCLINED NON-OVERLOADING IMPELLER/WHEEL, BELT DRIVE & DIRECT DRIVE.

A. Basis of Design: PennBarry Model: UVS
B. General Description:
1. Unit(s) shall have housed centrifugal fan, suitable for supply, exhaust, or return air applications.
2. Unit(s) shall be compact and light weight design with medium volume CFM, and efficient centrifugal fan
3. Unit(s) shall have below performance capabilities,
· Static pressure up to 12.5” wg.
· Flow capacity up to 63,000 CFM. 
· Standard atmospheric conditions shall be used to evaluate fan performance (air density 0.075 lb/ft^3) (except as otherwise specified).

4. Unit(s) shall be available in sizes ranging from 060 thru 330, for Direct Drive and 060 thru 542, Belt Drive 
5. Unit(s) shall be in AMCA arrangement 4 (direct drive) and 10 (belt drive).
6. Unit(s), in its standard construction, shall be able to propel air temperatures up to 104 deg. F for Direct Drive, and 300 deg. F for Belt Drive. [300 deg F for Direct Drive, and 500 deg. F with UL Restaurant Grease Exhaust (series 2)]
7. Each fan shall bear the AMCA Licensed Ratings seal for Air and Sound Performance and shall be UL and cUL listed. AMCA Licensed Ratings seal for Air, Sound and FEI shall be exclusive to Series 2.
8. Unit(s) shall be statically and dynamically balanced.
C. Construction:
1. Unit(s) shall be flexible to incorporate either of the mounting discharge orientations for horizontal base mount only.
2. Housing is directly supported by drive and inlet pedestal.
3. Unit(s) shall be available in spark resistant construction, [AMCA “A”, AMCA “B”; AMCA “C”] construction.
D. Mounting and Drive Pedestal:
1. Unit(s) shall have the provision of base mounting holes along with the option of height saving isolation rails and isolators. 

2. Unit(s) shall be provided with lifting lugs as standard accessories.
3. Unit(s) shall be provided with 4 to 8 mounting holes depending on the size of unit.
4. Material to be [galvanized and bolted; coated steel and bolted; coated steel and welded; aluminum and bolted; aluminum and welded]. 

E. Fan Housing:
1. Unit(s) housing shall be coated and constructed of heavy gauge [steel, aluminum] and shall be continuously welded.
F. Wheel:
1. Unit(s) shall consist of very efficient backward inline.

2. Unit(s) wheel shall be available in single width single inlet configuration.

3. Unit(s) wheel shall be [lightweight aluminum material, spark resistant and non-overloading; steel material, coated and non-overloading].

G. Motors:
1. Motor Type: AC Induction Motor 

a) Motor enclosure shall be available in various options such as ODP, TEFC, and TEXP.
b) Motors shall be provided with regreasable or permanently lubricated, continuous duty ball bearing design furnished at the specified voltage, phase, and enclosure.
c) Labelled with electrical specifications.

d) Drive belts and sheaves shall be sized for 1.5 service factor of the fan operating brake horsepower, and shall be readily and easily accessible for service, if required.

e) Single phase motors shall be capacitor start – capacitor run type, starter not required.
2. Motor Type: Electronic Commutated Motor

a) Motor enclosure shall be available in OPOA, ODP, TENV, or TEFC.
b) Motors shall be provided with permanently lubricated, heavy duty ball bearing design furnished at the specified voltage, phase, and enclosure.
c) Motor voltages are available in 115V/120V, 220V/208V/230V/240V, and 277V.
d) ECM motor converts input AC Power to DC Power to operate the motor.
e) Motor phase is available for single phase applications.
f) Motor frequency is available for 50Hz/60Hz applications.
g) Motor is available to be controlled with a motor mounted potentiometer or a 0-10VDC signal.
h) Motor RPM range is 350 – 1725 RPM.
i) Motor is for use on Direct Drive units only.
j) Motor efficiency 85% efficient at all speeds.
3. Motor Type: Permanent Magnet Motor

a) Motor enclosure shall be available in TENV (up to 2-hp) and TEFC (3-hp to 30-hp).

b) Motors shall be provided with regreaseable or permanently lubricated, heavy duty ball bearing design furnished at the specified voltage, phase, and enclosure.
c) Motor voltages are available in 230V and 460V.
d) PM motor operates through a speed controller to take input AC Power and convert to DC Power to operate the motor.
e) Motor phase is available for 3 phase applications.

f) Motor frequency is available for 50Hz/60Hz applications.

g) Motor is required to be controlled with Speed Controller capable of Controlling Permanent Magnet Motors.

h) Motor RPM range is 90 – 2160 RPM.
i) Motor is for use on Belt and Direct Drive units.

j) Motor efficiency exceeds Super Premium (IE4) Efficiency at all speeds.

k) Motor shall be UL recognized component listing and CSA certification ensures the product is safe for use within a variety of applications.
H. Shafts and Bearings: Belt Driven Units Only
1. Unit(s) shall consist of heavy-duty roller bearing.
2. Unit(s) shall utilize durable and long-life ball bearing having minimum L10 life rating of [100,000 hours (series 1); 80,000 hours (series 2)].
3. Unit(s) shall consist of precisely turned, ground and polished solid steel shafts.
4. [Optional] Unit(s) shall utilize durable and long-life ball bearing having minimum L10 life rating of 200,000 hours (series 1).
I. Options/Accessories:
1. Access Door:
a) Unit(s) shall be provided with [bolted; hinged] access door.
b) Material to match Fan Housing.
2. Weather Covers:

a) Unit(s) shall be equipped with weather cover providing protective covering.

b) Unit(s) weather cover shall enclose the drive assembly, motor, shaft and bearing.
c) Material to be [galvanized steel and bolted; coated mild steel and welded; aluminum and bolted].
3. Inlet/Outlet Flanges:

a) Unit(s) shall be provided as an accessory to accommodate flanged duct connections at inlet or discharge, when required.
b) Material to be [galvanized steel and bolted; coated mild steel and welded; aluminum and welded].
4. Companion Flanges:

c) Unit(s) shall be provided as an accessory to accommodate slip connections at inlet or discharge, when required.
d) Material to match Inlet/Outlet Flanges.
5. Shaft Seal:

a) [Optional] Unit(s) shall be supplied with [Neoprene; Heat resistant ceramic fiber material] seals, if required.
6. Safety Service Switch

a) Safety switches shall be provided to allow positive electrical shut-off and safety.
b) Units shall be prewired to a junction box mounted in the motor compartment and equipped with an electrical disconnect device.
c) Unit(s) shall be provided with a NEMA rated enclosures with safety switches available for,

i. NEMA 1 (Indoor) 

ii. NEMA 3R (Weather Resistant)

d) Safety switch NEMA 1, and 3R switch shall be factory wired and remaining shall be shipped loose.

e) Safety service switches shall be field wired by a licensed electrician.
7. Inlet and outlet guards: 
a) Unit(s) shall be provided with inlet and outlet guards.

b) Unit(s) inlet guards shall be heavy gauge corrosion resistant coated steel wire.

c) Unit(s) outlet guards shall be heavy gauge coated expanded metal.
8. Drains: 

a) Unit(s) shall be available with provision of drains at the lowest point of scroll.

b) Unit(s) drains shall be standard type ¾” NPT internal threads with plug.
9. Paints / Coating:

a) Unit shall be [Air-Dry Enamel; Air-Dry Epoxy; Polyester Powder] coated. 
10. Vibration Isolation:

a) Unit(s) shall be supplied with rubber-in-shear and spring type vibration isolators.
b) Vibration isolators shall be sized to match the weight of each fan
c) Unit(s) shall be supplied with heavy gauge steel height saving isolation rails or mounting channel.
11. Variable Frequency Drive (VFD): 
a) Unit shall be provided with variable frequency drive (VFD) to meet performance requirement while increasing the efficiency.

b) VFD shall be ideal for both new and retrofit applications.

c) Variable frequency drive shall be available in both loose and factory mounted configuration.
d) VFD shall be compatible to run a Permanent Magnet Motor.

12. Discharge Dampers: 

a) Unit(s) shall be provided with gravity/backdraft damper(s) avoiding backdrafts.

b) Unit(s) shall be provided with discharge motorized control damper(s) for applications where remote-controlled dampers are required.

c) Gravity shutters and dampers shall be able to withstand operating temperatures up to 240 deg F.
13. Extended Lube Lines: 
a) Unit(s) shall incorporate factory installed extended [polyamide; copper] lube lines.
14. Flexible Duct Connectors: 

a) Unit(s) shall incorporate factory provided flexible duct connector made of fabric material and sheet metal on each end.  The flexible duct connector reduces vibration transmission. 

b) Flexible duct connectors shall be airtight, watertight, and suitable for indoor or outdoor applications.
13. Automatic Belt Tensioner: 

a) Belt Drive Unit(s) shall incorporate factory attached spring loaded belt tensioner to automatically tension the belt as the belt stretches to keep the unit(s) running efficiently and extending the life of the belts.
14. Piezometer Ring: 
a) Unit(s) shall incorporate a factory attached polyamide pressure differential ring used to calculate airflow.
b) Unit(s) shall incorporate a factory attached, when selected, pressure transducer with readout. The pressure transducer calculates the pressure differential and converts to airflow.
c) Unit(s) shall incorporate a factory attached, when selected, transformer (24V) to power the transducer.
15. Belt Guard
a)           Belt Driven Unit(s) shall be equipped totally enclosed belt 
guards meeting OSHA standards.
16.       Slip Fit Inlet and Outlet
a)           Unit(s) shall be equipped with a slip fit inlet and outlet. Slip 

 outlet is standard.
17.       Inlet Box

a)           Unit(s) shall be equipped with a [mild steel and coated; aluminum] inlet box. Box to include an oversized access door connected by latches to the box.

18.       Stack Extension

a)           Unit(s) shall be equipped with [coated mild steel and welded; uncoated aluminum and riveted] stack. Shall include lifting lugs for lifting of stack only. Combined with the inlet box, guy wires are not required.
19.       Grease Containment Box

a)           Unit(s) shall be equipped with an aluminum welded containment box for collection of grease. Box is held in place by an aluminum sleeve that allows box to slide into and be locked in place. Sleeve is rigidly connected to the housing drainage system.

b)
Optional absorbent sock to be provided. Periodic maintenance required to replace sock. 

3. EXECUTION
1.9 MANUFACTURER’S INSTRUCTION
A. Follow all manufacturers product usage guidelines and installation instructions.
1.10 EXAMINATION
A. Examine fans upon delivery for visual check of components.  Verify no visible external damage.  Examine area of fan installation for non-satisfactory conditions that may cause increased maintenance or increased difficulty of installation. Notify Engineer of these conditions and correct as is necessary. 

1.11 PREPARATION
A. Verify Roof openings are square and fan dimensions match.  Verify fan motor electrical matches building supply power.
1.12 INSTALLATION
A. Follow manufacturer’s recommendations as dictated in the Installation, Operations, & Maintenance Manual

1.13 SYSTEM STARTUP
A. Follow manufacturer’s recommendations as dictated in the Installation, Operations, & Maintenance Manual

1.14 MAINTENANCE 

A. Follow manufacturer’s recommended schedule as specified in the Installation, Operations, & Maintenance Manual

B. Failure to comply with proper maintenance will void Manufacturer’s Warranty
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