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The Wind Tunnel Test and Numerical Simulation of Longitudinal
Aerodynamic Force of the Traction Car
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(1. High Speed T min Research Centre, Central South U niversity, Changsha 410075, China;
2. College of Aerospace and M aterial Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The wind tunnel tests (in the case of suction plate and normal plate) and numerical simulations of longitudinal
aerodynamic force of the 200km/ h EMU’ s traction car are performed, and the longitudinal aerodynamic force coefficients are
obtained respectively when the traction car is the front and rear one. The results show that, in the case of suction plate, the
aerodynamic drag of the front car and the rear car increase evidently, and the negative lift of the front car increases while the
positive lift of the rear decreased; the aerodynamic drag of the sub-floor contributes to the total drag by 25.9 percent. So to
decrease drag the emphasis is the sub-floor.
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M easuring force model of the traction car
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Fig.2 Model of the streamlined car
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Fig. 3 Sketch map of the model state in the wind tunnel
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Fig. 4 The computational model Fig.5 The computational zone
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Fig.6  Sketch map of the numerical computation grid
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Tab.1 Influences of the suction plate on measuring results
Cx C) sz
0. 269 - 0.034 - 0.516
0. 442 0.332 - 0.412
0. 283 - 0.055 - 0.710
0. 473 0.317 - 0.400
5.2% - 61.8% - 37. 6% Rv— Rw
% 100%
7.01% - 4.51% - 2.91% N
Ry , Ry
1 , ,
3.3
, (
( ) . , : ,



, 105

2 40m/s

Tab. 2 Comparison of the drag coefficient between the results of
the wind tunnel test and that of numerical computation at the speed of 40m/s

(Cx) (Cy) + (Cr:)
0.269 0.442 0.711 ( )
0.283 0.473 0.756
0.163 0.397 0.560 ( )
39.4% 10.2% 21. 2%
R wind— R(lmlululim x 100%
42.49% 16. 1% 25. 9% R
25.9% ,
25.9% () \
, 20% ~ 40% ,
4
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C.= 0283 C, =-0.05, Cun.=-0.710
C.= 0.473, C,= 0.317, Cn = - 0.393
(2) , , 5. 2%, 7.01%,
(3) , 25.9%,
1 , ) [J]- , 1998, 20(5).

[2] Sardou M. The Sensitivity of Wind Tunnel Data to a High Speed Moving Ground for Different Types of Road Vehicles[C]. S. A.
E. 880246, 1988.

[3] ) s [J]. , 1997, 11(2).

[4] ) ) . [1- , 1998, 16(2) .



