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Research on Drag and Noise Reduction of Non-smooth Surface
of Ball Sockets of High Speed Trains

ZHU Haiyan , HU Huatao , YIN Bichao, ZHU Zhihe , WANG Chaowen

( 1. School of Mechatronics and Vehicle Engineering, East China Jiaotong University,
Nanchang 330013, China;
2. Hangzhou Metro Operation Branch, Hangzhou 330016, China )

Abstract : In order to reduce the aerodynamic resistance and noise of high-speed trains during operation to improve the
efficiency of train operation and ride comfort, the non-smooth ball socket surfaces technique is proposed to reduce the drag
and noise of the high-speed trains. With the CRH3 high-speed train as the research object, the head vehicle and tail vehicle of
the train are equipped with ball sockets to control the turbulence performance to achieve the effect of drag and noise reduc-
tion. A simplified simulation model of the CRH3 high-speed train is established, which includes a head vehicle, middle vehi-
cles and a tail vehicle. The k-¢ turbulence model is used to simulate the train at a constant running speed of 300 km/h, and
the air resistance and noise of the train during the operation are calculated. The effects of changes in the radius, depth and ar-
ray distance of the ball sockets on the drag reduction and noise reduction performance are compared and analyzed. The simu-
lation results show that the ball sockets with non-smooth surface with appropriate parameters can significantly reduce the vis-
cous resistance of the train at high speeds, and then produce a good drag reduction effect. In addition, the non-smooth sur-
face of the ball sockets with proper parameters is helpful for reducing the amount of vortex shedding and aerodynamic noise.
This research can provide a certain reference for further study on the method for reducing drag and noise of high-speed
trains.

Keywords : vibration and wave; vehicle engineering; high-speed train; non-smooth surface; ball socket; drag reduction
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