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Aerodynamic Performance Comparison of Several Kind of
Nose Shapes of Maglev Train
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Abstract Due to the short streamline nose the aerodynamic performance of Shanghai maglev train is not very good. In this paper
several streamline shapes were designed for domestic maglev train according to the given section and requirements supplied by domestic
rolling stock works. By using the three-dimensional compressible N-S equations and turbulence model aerodynamic performances of all
schemes were analyzed and then the streamline shapes were optimized based on the calculation results. In so doing the best streamline
shape with good aerodynamic performance and good appearance were obtained. Because of the narrowest horizontal contour line and the
smallest curvature of vertical contour line the aerodynamic drag force and train passing pressure pulse of the third scheme are the least
among the final three selected schemes so it is the best. The results show that this streamline shape designed for domestic maglev train
is better than Shanghai maglev train TRO8 in aerodynamic performance and the aerodynamic drag force of domestic maglev train is
33 .84KN at the speed of 4300 km/h while TRO8 is 54.07KN at the same time the train passing pressure pulse of domestic maglev
train is 2913Pa  while TRO8 is 3827Pa.
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Fig.2 Horizontal outline of streamline nose
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Tab.2 Drag force and lift force of three schemes and TRO8 kN
1 2 3 TRO8
9.13 10.29 7.55 8.85 6.77 8.27 14.87 8.01
8.96 3.78 9.10 3.91 9.05 3.84 8.93 3.95
20.99 28.56 19.68 27.47 18.02 25.85 30.27 34.33
39.08 42.63 36.33 40.23 33.84 37.96 54.07 46.29
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Fig.8 Measuring point distributing of train passing pressure pulse
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Tab.3  Train passing pressure pulse of three schemes Pa
1 2 3
1 1363 1308 1237
2 1077 1025 953 1r
3 2974 2692 2191 05 A
4 2970 2944 2816 0 . [\ .
[
3 2783 2548 2471 ¥ aslo "{.11 02 03 % 03
6 2977 2900 2826 E\‘ ab
7 3043 3041 2913 sl
8 2855 2762 2639 '2
9 2107 2075 1934 B s
10 2990 2941 2816
11 3185 3096 2314 9 3@
12 1247 1188 1136 Fig.9 No.4 measuring point’ s train passing
13 1137 1117 1060 pressure pulse of the third scheme
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Fig.10 Train passing pressure pulse variation in Fig.11 Train passing pressure pulse variation in
horizontal direction vertical direction
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