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A Contribuion to the Calculation of Characteristics
Curves of Axial Flow Fans

By Koichi Suzuki
Kameido Works, Hitachi, Ltd.

Abstract

Many scienticists investigated the efficiency and other coefficients of axial flow
fans at the designed point, each of them giving out a correct guide in his form for
the design of the machines.

Meanwhile, concerning their performance curves only few reports have been
published. And the scope of theoretical consideration is limited mainly to the
domain where the lift cozfficient is proportional to the angle of attack.

If we want to presume performance curves of axial flow fan over wide range of
the discharge coefficient, especially near the surging point, some extended theory
must be required.

On the assumption that the life coefficient of the fan vanes can be formulated
in the whole domain of the angle of attack, the writer calculated the angle of
attack, the lift coefficient and the direction of air flow for any discharge coefficient,
and finally presumed the pressure coefficient and the efficiency.

Comparing calculated results with the experiment, it is found:

i. The calculated value of pressure coefficient a grees with the experimental
value when the dischage, coefficient is larger than that of surging point.

ii. When the discharge coefficient is less than that of surging point and the rad-
ial component of air velocity appears, the actual pressure coefficient becomes larger
than the calculated one, but the difference is not so large, accordingly the incre-
ment of the pressure coefficient owing to the centrifugal action of vanes is of seco-
ndary importance.

iii. Even when three dimensional flow appears, the calculated value of efficiency
is in precise agreement with the experimental value.

iv. The surging point is predicted accurately by the writer’s method.
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Fig. 1. Velocity Diagram of an Axial Flow Fan

u—=peripheral speed of impeller
C=absolute velocity of air
velocity of air

w=relative
C,=peripheral compon-
ent of C [/=chord of vane ¢=pitch of
vane ¢=setting angle of vane B=angle
between peripheral direction and w
sufiix g 1, 2. denotes guide vane, entr-
ance, exit, mean respectively
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