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Analysis on Effects of Structural Displacement on Pantograph’s Aerodynamic Uplift Force

LIN Zefeng, YANG Yiren
(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To study the effects of pantograph’s structural displacement on its aerodynamic characteristics, the fluid analy-
sis software FLUENT was used to simulate the aerodynamic forces acting on the pantograph with limited number of
pantograph’s structural displacement state with running speed of 300 km/h based on three-dimensional steady incompressible
flow and standard k-e turbulence model. The aerodynamic uplift force simplification model of pantograph was established, and
the transfer coefficients for the aerodynamic forces converted into the aerodynamic uplift forces was derived. The results show
that the transfer coefficients for pantograph’s aerodynamic uplift forces are related to working height; when pantograph’s work-
ing height rising from initial 1. 5 m to 1. 6 m, the pantograph’s full aerodynamic uplift force is decreased with the increase of
pantograph’s working height.

Key words; pantograph; structural displacement; aerodynamic characteristic ; uplift force



