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Chapter 30

FANS

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

N heating and ventilating practice, fans are used to produce air flow

except where positive displacement is required, in which case com-
pressors or rotary blowers are used. All fans or blowers are classified
according to the direction of air flow through the fan with relation to the
axis of rotation and are either of the (1) axial flow or propeller type, in
which the flow is parallel to the axis or (2) radial flow or centrifugal type,
in which the flow is parallel to the radius of rotation. .

Axial flow fans are made with various numbers of blades, the latter
varying widely in form. 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 airfoil sections 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 range. For operation against comparatively high
pressures, it is customary to resort to enlarged hubs in proportion to fan
diameter (large hub ratio) and correspondingly short blade length. The
term dtsc fan has sometimes been loosely applied to such large hub fans,
though it has long been generally used in connection 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.

Radial flow or centrifugal fans include steel plate fans, pressure blowers,
cone fans, and the so-called multiblade fans. All the foregoing types have
variations which may be obtained by modification of the proportions or
change in the curvature and angularity of the blades. The angularity of
the blades determines the operating characteristics of a fan; a forward
curved blade is found in a fan having slow speed operating characteristics,
while a backward curved blade is found in a fan having high speed
operating characteristics. :

. A wide variation exists in the demands which have to be met by fan
installations. A fan may be required to move large quantities of air
against little or no resistance or it may be required to move small quanti-
ties against high resistances. Between these two extremes innumerable
specific requirements must be met. In general, fans of all types in each
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