Radial-Blade Centrifugal Fans








�
4 List





(	What is the required airflow (CFM) and pressure rise (inches wg)?





(	What is the temperature of the airstream that the fan will work in?





(	Is contamination (dust or smoke) expected in the airstream?





	Radial-blade fans are an industrial workhorse because of their high static pressures (up to 24 inches wg) and ability to handle heavily contaminated airstreams.  Because of their simple design, radial fans are well suited for high temperatures and high static pressures.  They are typically operated at medium blade tip speeds, and airflow ranges from a few hundred CFM to 80,000 CFM.





	Radial-blade fans are the simplest of all fan designs, with 4 to 10 fan blades.  The fan blades are straight, oriented straight from the hub, and may have rims.  The blades may be “high efficiency” and lighter weight construction or “heavy impact” and heavier weight.  The straight blades and centrifugal force created by the fan spin create a self-cleaning effect.  Therefore, radial blade fans are commonly used for dust control.  The fan inlet and outlet are designed to keep the air speed high enough for material handling.  Because of the high air speeds, radial fans usually have the least clearance between the fan blades and the casing of centrifugal fans.





	Radial fans are usually used in industrial applications and are not commonly found in heating, ventilating, and air conditioning systems.
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Radial-Blade Fan


	Radial fans are characterized by high pressure rise and a steady power consumption rise to free delivery.  Radial fans are the least efficient centrifugal fan and are used only where the application requires material handling.  If the airflow contains explosive or flammable fumes, be sure to specify explosion-proof construction.  Corrosive airstreams may require stainless steel or fiberglass construction. 	Ensure that adequate safety guards are installed to prevent contact with the fan blades or motor shaft.





	When selecting a fan, determine if it can handle the required pressure rise and has enough airflow to satisfy your needs.  Also consider the airstream characteristics (clean or dirty air), temperature the fan will operate in, and placement of the motor (direct drive or belt drive).





	Direct-drive motor placement is usually more compact than belt drive and minimizes the number of moving parts.  Use direct drive when a constant fan speed is adequate and the fan motor can be located in the airstream.  To obtain adjustable fan speed, you can add a variable-speed drive, although the cost of the drive usually makes this option impractical.  If an adjustable fan speed is required or if the motor cannot be located in the airstream, install a belt drive.  The belt drive must be maintained and loses some energy, increasing operating costs.





	Noise is generated by airflow turbulence through the fan and the motor and drive arrangement.  For information about fan noise, see “Noise and Vibration Control for Mechanical Equipment” NAVFAC DM-3.10.  Follow the criteria outlined in the “Navy Occupational Safety and Health (NAVOSH) Program Manual,” OPNAVINST 5100.23.  For more information about fan noise calculations, see the Air Movement and Control Association (AMCA) “Standard 300,” Section 5, “Reverberant Room Method for Sound Testing of Fans.”





	A fan performance curve, as shown, relates the airflow to static pressure rise, power consumed by the fan (does not include power losses in the motor or belt drive), and mechanical efficiency.





	Fan performance is usually shown in the manufacturer’s literature in “multi-rating” tables (see the example).  These tables show the fan speed (RPM) and power (horsepower) required for a desired airflow (CFM) at a given pressure rise.
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Radial-Blade Centrifugal Fan Performance





Typical “Multi-Rating” Table�
�
�
1” SP�
2” SP�
�
CFM�
RPM�
BHP�
RPM�
BHP�
�
2900�
751�
0.58�
962�
1.14�
�
3190�
780�
0.65�
984�
1.24�
�
3480�
811�
0.73�
1008�
1.35�
�
3770�
844�
0.82�
1032�
1.48�
�
4060�
878�
0.92�
1058�
1.61�
�
4350�
914�
1.03�
1086�
1.75�
�
4640�
951�
1.14�
1116�
1.91�
�
4930�
989�
1.27�
1148�
2.08�
�
5220�
1027�
1.41�
1181�
2.25�
�
�



Need more information?





Refer to





“Industrial Ventilation, American Conference of Governmental Industrial Hygienists,” American Conference of Governmental Industrial Hygienists, 1992








“1992 ASHRAE Handbook, Heating, Ventilating, and Air-Conditioning Systems and Equipment,” American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc., 1992








Contact





Your Engineering Field Division, or





American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.


1791 Tullie Circle, N.E.


Atlanta, GA  30329


(404) 636-8400





American Conference of Governmental Industrial Hygienists


65400 Glenway Avenue, Bldg. D-7


Cincinnati, OH  45211





Energy & Utilities Department


Code 23


Naval Facilities Engineering Service Center


Port Hueneme, California 93043-4328





Telephone  805-982-3901


Autovon  551-3901


FAX  805-982-5388
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�
Guide Specifications for Purchase 





	Note:  This specification excerpted from NAVFAC Guide Specification 15850.  Text enclosed in brackets are optional items.  Select as appropriate for the intended application.





	Provide fan of radial type blades with [manual] [or] [automatic inlet vanes [as indicated]].  Arrange fans for indicated service, and construct for the applicable AMCA 99 Class pressure ratings as indicated for system design pressure and temperature.  Fan shaft shall be solid steel, ground and finished as required for the service, with first critical speed a minimum 25 percent higher than cataloged fan speed.  Select fan for maximum efficiency, minimum noise, and stability during all modes of system operation. [Vibration isolation mountings shall be spring type and limit vibration transmissibility to a maximum [_____] [5] percent of the unbalanced force at lowest equipment speed, unless otherwise specified or indicated.] Arrangement and drives shall be as indicated.


	Sound rating in accordance with AMCA 300; statically and dynamically balanced, with air capacities, brake horsepower, fan types, fan arrangement, sound power levels or loudness level, and static pressure.  Fan bearing life shall have a minimum average life of 200,000 hours at design operating conditions.  [Provide nominal 2-mesh 0.063-inch wire diameter, [aluminum] [or] [stainless steel] bird screens for outdoor [inlets] [and] [outlets].] Have thermal overload protection in the operating disconnect switches within the building.  Construct housings and impellers of [aluminum] [or] [steel], except as specified otherwise.  Provide non-sparking construction where indicated.  For wiring terminations, provide terminal lugs to match branch circuit conductor quantities, sizes, and materials.  Enclose terminal lugs in terminal box sized to NFPA 70.  





	Comply with ASTM A 123, or protect equipment with a corrosion-inhibiting coating or paint system that has proved capable of satisfactorily withstanding corrosion in accordance with ASTM B 117.  





	Install with resilient mountings, flexible electrical leads, and flexible connections between fan inlet and discharge ductwork.�
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