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CHAPTER 32
“FANS

Classification, Performance, Efficiency, Characteristic Curves, System
Characteristics, Selection of Fans, Fan Designations, Control,
Motive Power, Attic Fans

_IN heating, ventilating, and air cox{ditioning practice, fans and blowers

are used to produce air flow. All fans or blowers are classified according -
to the direction of air flow through the fan with relation to the axis of rota-
tion and are either of the (1) azzal flow or propeller type, in which the-flow
is parallel to the axis, or (2) radial flow or centnfugal type, in which the
flow is at right angles to the axis.

Axial flow fans are made in various designs and sizes. The form and, -
number of blades may vary for impellers of the same or different diameters.
The blades may be of uniform thickness and made of cast or sheet metal,
and either flat or cambered or of screw form ; or they may vary in thickness,
in the latter case usually being designed to conform to so-called asrfoil sec-
tions of known characteristics, similar to those which have been developed
for airplane-propellers. Likewise, blade angle, or the angular relation of
the blades to the plane of rotation, varies over a wide rangé. For opera-
tion against comparatively high pressures, it is customary to resort'to en-
larged hubs in proportion to fan diameter (large hub ratio) and correspond-
ingly short blade length. The term disc fan has sometimes been loosely
applied to such large hub fans, though it has long been generally used in con-
nection with any propeller fan of comparatively short axial length: whose
blades are relatively flat; in other words, for fan-wheels which occupy a
space which is more or less disc-shaped. Single stage air foil axial flow

fans can operate at pressures up to 4 in. at a quite low noise level and, at
- considerably higher pressures, they are comparable in regard to noise to the

centrifugal fan type.

Radial flow or-centrifugal fans used in heatmg, ventilating, and air con-.
ditioning practice, are in general of two types; one with forward-sloped

blades, and the other with backward-sloped blades. Many modifications

may be made in the proportions, the curvature, and the slope or angularity
of the blades. The slope or angularity of the blades determines the operat-
ing characteristics of a fan; a forward-curved or sloped blade is found in a -
fan having low speed opera.tmg ‘characteristics, while a backward-curved -
or sloped blade is found in a fan having higher speed opemtmg chara.ctens-
tics.

A wide varlety of heating, ventllatmg, and air condltlomng systems .
creates a wide variety in the demands that have to be met by the fan or

‘blower . The requirement may be to move small or large quantities-of air

against little or no resistance, or.to move small or large quantities of air:
against higher resistance. Between the two limits innimerable specific’
requirements must be met. Although fans of any class in either of the
two general types can in general be made to perform the same duty, ¢ertain -

factors such as mechanical difficulties, space and noise limitations, efﬁclency

and power limitations will usually determine the selection. . . - ., .
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