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Effect of Forward-Swept Angles on Performance of Axial
Cooling Fans for Vehicles
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Abstract; The parameter models of forward-swept angles of cooling fans for vehicles were
established. Their flow fields were simulated by using computational fluid mechanics method, and
the effect of forward-swept angles on the flow field, volume flow rate and resistance torque of
cooling fans was researched. In terms of pressure distribution, the results showed that at the same
ration speed, the average air pressure at the inlet of cascade increases with the forward-swept angle
and both the gradient and the pressure difference between blade lift-surface and blade suction
surface falls with the forward-swept angle. In terms of velocity distribution, at the same rotation
speed of cooling fans, the air velocity at the inlet of cascade decreases and the rise in the air
velocity goes down with the forward-swept angle. In terms of the performance of cooling fans, at
the same rotation speed, both fan volume flow rate and fan resistance torque reduce with the
forward-swept angle.

Key words: cooling fan; forward-swept angle; fan rotation speed; fan volume flow rate; fan
resistance torque
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Table 1 Distribution of chord length and installing
angle
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Fig. 1 Geometry of cooling fans
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Fig. 2 Experiment system and CFD calculation domain of cooling fans
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Fig. 4 Change of fan volume flow rate with rotation
speed
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Fig. 6 Change of gauge pressure distribution of cooling fans with the forward-swept angle
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Fig. 7 Change of gauge pressure distribution of cooling fans with the
forward-swept angle at different rotation speeds

(a)—2 100 r/min; (b)—2 300 r/min; (c¢)—2 500 r/min.
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Fig. 8 Change of velocity distribution of cooling fans with the forward-swept angle
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Fig. 9 Change of velocity distribution of cooling fans with the forward-swept angle at different rotation speeds
(a)—2 100 r/min; (b)—2 300 r/min; (c)—2 500 r/min.
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