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CHAPTER 22

FANS

Types, Fan Performance, Fan Laws, Fan Performance Curves, Sydem C.‘....
Fan

Control, Motive Power, Fan Selecti

Fan

Fan Arr

N HEATING, ilating and di £
the devices used to produce air flow are vzmously known
as fans, blowers, exhausters or propellers. The ASME Test
Code’ limits fans to those in which the fluid density change
does not exceed 7 percent (one psi at atmospheric pressure)
and labels as compressors those devices operating beyond
that pressure range. Since air conditioning rarely requires

defined by the Air Moving and Conditioning Association® as

- follows:

pressures of over % psi, all such devices will be known as -

fans and the air will be considered non-compressible.
- TYPES

Fans are divided into two.general classifications:. (1)‘

centrifugal or radial flow in which the air flows radially
through the impeller within a scroll type housing, and (2)
azial flow in which the air flows axially through the impeller
within & cylinder or ring.

Centrifugal fans are further subdivided into types denoted
by the curvature or slope of the impeller blades, the angle
of which largely determines the operating characteristics.
For a given output, a forward inclination of blade indi
a relatively low speed of operation, and -a backward mclmn,-
tion, a relatively high speed of ion. Many i te
forms are also found.

Azidl-flow fons -are mbdmded into types differentiated

1. Volume hmdled by a fan is the number of cubie feet of
air per minute expressed at fan outlet conditions.

2. Total pressure of a fan is the rise of pressure from fan
inlet to fan outlet.

3. Velocity pressure of a fan is the pressure corresponding
to the average velocity determination from the volume of
air ﬂow M. the fan outlet area.

meofafanuhhewulprmsuxedxmmshed
by the fan velocity pressure.
. 5. Power output of & fan is expressed in horsepower and is
based on fan volume and the fan total pressure.

GPmewnfmmemrmedmhompowerandw'

to the fan shaft.

7. Mec}umwal efficiency of a fan is the ratio of power out~
put to power input.

8. Static efficiency of a fan is the mechanical efficiency
muluphed by the ratio of static pressure to the total pressure.

9. Fan outlet area is the inside area of the fan outlet.
10. Fan inlet area is the inside area of the inlet collar.

While the total pressure truly represents the. actual pres-
sure developed by the fan, the static pressure may best

mainly by their encl of i Hlers and
appurtenances. All types vary in s}mpe, number and angles
of blades; ratios of hub di ; ma~

terials and methods of t’abncatxon dependmg upon dwgn
and fi of

fans, usunlly used against ap “ i

hxve relatively hrge hubs and hehcal blades (the a.ngle
varies radially along the blade). The blades may be of uni-
form thickness, either flat or cambered, and either cast or
made of plates; or they may be of air-foil secti either

rep the useful pressure for overcoming resistance. In
many installations, since the outlet velocity of the:fan is
greater than the duct ve]ocxty, some of the velocity pressure
may be utitized by conversion to static pressure within the
system. However, due to the uncértainty of the flow at the
points of velocity change, the amount of conversion is sel-
dom known and therefore most fan tables list only the
static p as to the system resist-
ance.

cast or of double ﬂncknes sheet. Stree.mlmmg of both im-
v ial fans in-
corporate guide vanes to modify performance and increase
efficiency. Propeller fans customarily used for free delivery,
or against low resistance, also are found with a variety of
blade conformations, but are simple in construction. They
are mperely mounted within a plate or ring. -
The fan nomenclature in Fig. 1 has been standardized by
the Air Moving and Conditioning Association.?

, FAN. PERFORMANCE

Fan performance is.a statement of volume, total pressures,
static pressures, speed, power input, mechanical efficiency,
and static efficiency, at a stated density. These terms are
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According to the Standard Test Code’ the efficiencies may
be determined by the formulas: -

Mechanical (total) Eficiency =

0.0001573 X (cfm) X total pressure (inches water)
borsepower input

Static Efficiency =

0.0001573 X (cfm) X static pressure (inches water)
horsepower input

As the static pressure is often more useful than '.otal pres-
sure, static efficiency is likewise many times more useful than

Vd
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