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Tab.2 Boundary conditions
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Fig.4 | Influence of parameters:for, convex hul! on aerodynamic drag of train
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Tab.3 Noise value at different positions
1 2 3 4 5 6 7 8
/dB 41.52 54.27 42.31 49.98 45.63 45.64 57.61 48.64
/dB 43.20 56.63 41.58 54.43 45.26 46.37 57.33 49.26
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Fig.6 Turbulent flow energy on the train surface
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Research on Aerodynamic Resistance and Noise of High—Speed
Train with Convex Non—Smooth Surface
Zhu Haiyan,Hu Huatao, Yin Bichao

(School of Mechatronics &Vehicle Engineering, East China Jiaotong University , Nanchang 330013,China)

Abstract . In order to reduce the aerodynamic drag and noise of high—speed trains in operation, improve the train
operation efficiency, save energy consumption and improve the comfort of passengers, the convex hull non-
smooth surface drag reduction technology is applied to the field of high—speed trains in this paper. Taking the
CRH3 high—-speed train as the research object, the turbulence characteristics are controlled by adding convex
hulls at the head and tail of the car body to achieve the effects of drag reduction and noise reduction. Firstly, the
simplified model of non—smooth surface CRH3 high—speed train was built by PRO/Engineer. The model was di-
vided into unstructured grids by ICEM CFD software. Then the fluent fluid simulation was used to simulate the
train with steady—state running speed of 300 km/h based on the standard model to calculate the air resistance.
Finally, the train with good aerodynamic performance is simulated by using broad band noise. The results show
that the convex hull array structure with a pitch of 460 mm, a radius of 40mm and a height of 10 mm around the
wind screen has a positive effect on reducing the aerodynamic drag. The resistance value is 3 715 N, and the
drag reduction rate is 1.77%. The parameter convex hull is non—-smooth and has a general noise reduction effect
on the upper edge of the train skirt, with the maximum noise reduction rate of 1.72%, and noise is added to the
nose and the top of the car. It can be seen that by adding a convex hull in the head car, the turbulence charac-
teristics of the boundary layer can be changed to reduce the aerodynamic drag of the train and reduce the aero-
dynamic noise at some positions.

Key words: vehicle engineering; high—speed train; aerodynamics; non—smooth surface of convex hull; drag re-

duction ; noise reduction
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Study on the Lengths of Upstream Transition Area in Freeway
Reconstruction Guidance Section

Liu Xueqiang',Lv Lu*,Fan Xiangxi®*,Meng Lingxiao®*,Liu Xuanzhi',Bao Qingwei',Xu Haidong'

(1. China State Construction Port Engineering Group Corp., Ltd, Qingdao 266033, Shandong, China; 2. Key Laboratory of Road
and Traffic Engineering of the Ministry of Education, Tongji University , Shanghai 201804, China; 3. China State Construction
Engineering Investment Corporation Shandong Branch, Jinan 250002, Shandong, China; 4. China State Construction Engineering

Infrastructure Corporation, Beijing 10089, China)

Abstract ; During the reconstruction and expansion of the expressway, the upstream transition zone was set up to
ensure the smooth transition of vehicles from the closed lane to the open lane. In this paper, traffic flow opera-
tion data of 7 construction schemes of Binlai expressway were collected on the spot, including road widening,
bridge widening, interchange reconstruction, lane passage by using the road of opposite side,roadbed elevation,
flyover and road to bridge. Single factor analysis of variance showed that there was no significant difference in
headway and running speed between interchange reconstruction area and lane passage guide zone. Through the
UC-win/Road driving simulation experiment, it is verified that the theoretical calculation results of the length of
the upstream transition zone of the three construction schemes of road widening, bridge width and interchange
reconstruction meet the requirements of the simulation experiment. In the actual setting, the length of the up-
stream transition zone of the leading road can be calculated according to the acceptable gap theory.

Key words: freeway reconstruction; road guidance area; single factor analysis of variance; lengths of upstream

transition area



