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ABSTRACT

This study proposes an optimal design method for the three-dimensional shape design of an axial flow fan and applied it
to the design of a variable-pitch fan impeller. The FANDAS program developed by the authors is used as the design model
for the optimal design, and hybrid metaheuristic algorithm is used as the optimization technique. As for the design variables
of the fan impeller, the chord lengths, the camber angles and the setting angles at hub, mid-span and tip locations are handled,
the problem of maximizing fan efficiency is constructed using design variables, and a number of design constraints are used.
For an impeller obtained through the optimal design, the effects of improving the fan efficiency through optimization are
examined by comparing the optimal design results with the initial design results. The reliability of this optimal design is verified
through CFD modeling for the optimal impeller, and furthermore, the changes in total pressure, efficiency, and power of the
fan during the variable-pitch operation are predicted through CFD calculation when the outlet guide vane is attached to the

optimal impeller, and the change in the fan performance characteristics due to the variable-pitch operation is examined.
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Table 2 Performance data of optimal fan impeller

Parameter Initial design Optimal design
Flow [m’/min] 3,300 3,300
Pressure [Pa] 600 689
Efficiency [%] 79.1 83.6
Power [kW] 41.7 453
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