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Multi-objective Optimization Design of Axial Flow Fan for Motor in Hundred-
megawatt-level Compressed Air Energy Storage System

YAN Haoyang, SUN Yalong, CHEN Jiangyi
(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou, China, Post Code: 450001 )

Abstract: The axial flow fan is a key component of the cooling system of the motor for compressed air en-
ergy storage, and its performance directly affects the heat dissipation effect of the motor. To improve the
heat dissipation effect, taking the total pressure and total pressure efficiency of the axial flow fan under
the working condition of a flow rate of 27.5 m’/s as the optimization objectives, and taking the number of
fan blades, installation angle and rotation angle as the design variables, the structure of the fan was opti-
mized. The Latin hypercube sampling method was adopted to select the design points, and the sample set
was calculated through computational fluid dynamics (CFD) simulation. The Kriging model, polynomial
response surface model and radial basis function model were established respectively. After comparing the
prediction accuracies of the three surrogate models, the Kriging model was selected, and the Pareto fron-
tier solution set was obtained in combination with the non-dominated sorting genetic algorithm I (NGSA-
Il ). The optimal structure parameters were found through the technique for order preference by similarity
to an ideal solution ( TOPSIS) method. After optimization, the total pressure and total pressure efficiency
of the fan were increased by 93.7% and 2. 1% respectively. The performance of the fan under multiple

working conditions was further studied. The results show that the total pressure and total pressure efficien-
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cy of the optimized fan are both improved within the flow rate range of 20 to 32.5 m’/s.

Key words: axial flow fan, surrogate model, multi-objective optimization, computational fluid dynamics

(CFD), total pressure, total pressure efficiency
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Fig. 1 Schematic diagrams of axial flow fan model
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Fig.2 Schematic diagram of fluid domain mesh
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Fig.3 Mesh independence verification
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on the performance of fan
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