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The main goal of this paper

The multi-objective optimization design method of the high-speed train head is 
proposed to reduce the aerodynamic drag and to improve the operational safety.

Establishment of 3D parametric model, the aerodynamic mesh generation and 
aerodynamic computation, the vehicle system dynamics, and the multi-objective
optimization algorithm(NSGA-II).
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Fig. 1  Overall design flow for optimization
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Fig. 2  Left half model of the train head

Computational model and results

5 optimization variables: dz1, dy3, dy4, dy7 and 
nscale, corresponding to the C1, C3, C4, C7, 
and the nose height, respectively.

2 optimization objectives: the aerodynamic drag 
and the load reduction factor.

Fig 10  Pareto-optimal front of the head shape optimization
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After optimization, the aerodynamic 
drag is reduced by up to 4.15% and
the load reduction factor is reduced 
by up to 1.72%.

Original value

Pareto-optimal front

JZ
USA




