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Development of Axial-flow Fan for Cooling Towers Using Inverse Design Method and CFD
by Hidenobu OKAMOTO, & Masashi KITAMURA

A 3D inverse design method and a CFD (Computational Fluid Dynamics) method were applied in the development of an axial-flow
fan for cooling towers. These methods were put to use in an attempt to improve the aerodynamic performance of cooling towers. Stud-
ies were carried out systematically on blade loading parameters, stacking conditions and rotational speed effects, afterwhich values
were optimized according to study results. A fan with a blade featuring the finalized design was installed in an actual cooling tower and
tested to verify its aerodynamic performance. Test results revealed that this fan, which featured the inverse design, was able to maintain
the amount of rise in static pressure according to specifications, also that its efficiency was more than 20% higher than that of a con-
ventional such fan. All in all, it was proven that the inverse design method could be an advantageous method for the design of axial-
flow fans.

Keywords: Inverse design method, Axial flow fan, Cooling tower, Computational fluid dynamics, Blade loading parameter, Verification experiment,
Efficiency, Rotational speed
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Fig. 3 Static pressure rise and efficiency curve by CFD
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Fig. 5 Experimental results of aerodynamic performance
using actual cooling tower
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