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Unsteady aerodynamic characteristics analysis of
high speed pantograph
YAO Yuan GUO Dilong YAO Shuanbao YANG Guowei
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Abstract: To ensure the good contact characteristics of pantograph and catenary of high speed train as to
the problem that pantograph will oscillate under the interference of strong air turbulence the unsteady
uplift and resistance characteristics of high speed pantograph in forward and backward movement are
studied with Detached Eddy Simulation( DES) method. The results show that the forward and backward
movements have large different effects on aerodynamic characteristics of pantograph particularly on the
uplift fluctuation of pantograph and its slider. The uplift fluctuations of pantograph and its slider in
backward movement are larger than that in forward movement. However forward and backward
movements have little effect on the aerodynamic drag and fluctuations of pantograph and its slider.
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Fig.2  Surface mesh of pantograph ( forward movement )
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Fig. 3 Refined spatial mesh around pantograph
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Tab.1 Aerodynamic forces on pantograph and its slider in backward and forward movements
N
-53 413 166 1769 2 085 1920 -87 123 -21
-101 200 44 891 1 000 945 —-45 31 -8
46 344 194 1877 2102 1998 -69 53 -14
-51 145 55 893 964 927 -20 5 -7
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Fig.5 Transient ( isosurface of pantograph in backward and
forward movements( Q =10 000)
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Fig.6 Transient vortices on symmetry plane of pantograph in

backward and forward movements
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Fig.8 Power spectral density of uplift on pantograph
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