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NUMERICAL SIMULATION OF AERODYNAMIC NOISE GENERATED BY CRH3
HIGH SPEED TRAINS

SUN Zhenxu YANG Guowei
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract Aerodynamic noise becomes more and more significant and sometimes could be predominant as the
running speed of high speed trains increases. As a result, aerodynamic noise has to be taken into consideration
during the design of high speed trains. In present paper, the nonlinear acoustics solver (NLAS) approach is
adopted to study the aerodynamic noise in the near field of the CRH3 high speed train. At first the method
validation has been conducted through a two-dimensional backward step case, which shows excellent agreement
with experimental results. With the help of acoustic surface around the noise sources, far field aerodynamic
noise study has been carried out by solving the Ffowcs-Williams/Hawking (FW-H) equation. The aerodynamic
noise study on CRH3 high speed trains with a speed of 300 km/h has been performed in present work. In order
to focus on the aerodynamic noise generated by the streamline body of the train, the components such as
pantograph and bogies of the CRH3 high speed train are not included. The feature of the flow field dominates
the generation of aerodynamic noise, therefore the flow field obtained by the RANS solution is firstly analyzed,
with the head, the rear, and the inter-coach spacing included. By use of probes placed in specific regions on the
surface of the train, the contribution of different parts of the train for aerodynamic noise has been discussed.
Meanwhile, the far field feature of aerodynamic noise is also studied by placing probes in the far field.

Key words aerodynamic noise, NLAS, FW-H equation, acoustic surface



