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Optimization of Aerodynamic Characteristicson the Unit Body of

High-speed Train Based on GRNN Model and GA Algorithm

FANG Zheng, WANG Dazhen
(School of Mechanical and Energy Engineering, Jimei University, Xiamen 361021, China)

Abstract: The paper mainly focuses on the optimization of deficiencies in the features of the traditional
high — speed train, which lacks the aerodynamic characteristics for the unit body of train. Based on the general-
ized regression neural network and the genetic algorithm, a new approach to obtaining the experimental data of
the unit body of train through fluid dynamics software was proposed, from which simultaneously establishes and
trains the optimized model. By generalized regression neural network, and then, employing the particle swarm
algorithm optimizes the model. The results show that the parameters determined by train structural optimization
can improve the aerodynamic characteristics of the train, while the coefficients of the lift, lateral force and over-
turning moment after perfection have been decreased by 11.5%,8.05% and 17. 5%, respectively. Compared
to the original parameters of the unit body of train, the pressure coefficient was improved after optimization.
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Fig.1 Cross section diagram of train unit body Fig.2 Boundary conditions and threshold to
calculate of train unit body
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Fig.3 Model of GRNN neural network structure
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Fig.4 Predicted values and target values of GRNN
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Fig.5 Optimization flow chart of train unit body in transverse wind
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