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Fig. 2 Model views of trains with different skirt plate heights above rail surface
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Fig. 8 Drag coefficients and the total resistance coefticient line
graph for individual cars with different skirt heights above rail
surface
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Fig. 10 Average underside pressure contour plots for car 1 with different skirt heights above rail surface
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Fig. 11  Average underside pressure contour plots for car 3 with different skirt heights above rail surface
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Influence of skirt board height above rail surface on aerodynamic
performance of intercity EMUs

FANG Ming', HUANG Si', CHEN Rui', XU Bin**, LIU Tanghong’

(1. CRRC Nanjing Puzhen Co., Ltd., Nanjing, Jiangsu 210032, China;
2. School of Traffic and Transportation Engineering, Central South University, Changsha, Hunan 410075, China;
3.National Techndogy Innovation Center for High Speed Train, Qingdao, Shandong 266111, China)

Abstract: Electric multiple units (EMUSs) are equipped with skirt plates to mitigate airflow impact on underfloor equipment and
thereby reduce aerodynamic drag. Small-sized skirt plates offer benefits for vehicle lightweighting and lower manufacturing and mainte-
nance costs. To support structural optimization of skirt plate design, systematic research into the influence of skirt plate sizes on train
aerodynamic performance is necessary. Based on three-dimensional numerical simulations, this paper comparatively analyzes the acrody-
namic characteristics of trains across eight skirt plate heights above the rail surface and the fully enclosed equipment compartment con-
figuration. The results show that the fully enclosed equipment compartment structure remarkably reduces aerodynamic drag by up to
15.8%; for non-fully enclosed configurations, the drag reduction effect is positively correlated with the skirt plate size. A combined de-
sign is proposed simultaneously accounting for drag reduction performance, structural mass, and economic efficiency: large-sized skirt
plates for head and tail cars, while small-sized skirt plates for middle cars. The research results provide a theoretical basis and engineer-
ing guidance for aerodynamic optimization in intercity EMU designs.

Keywords: intercity EMU; skirt plate; aerodynamic drag; vortex; wind tunnel experiment; numerical simulation
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