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Experimental Studies on Aerodynamic Characteristics of Pantograph
system for HEMU-400X
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ABSTRACT

This paper describes on aerodynamic characteristics of pantograph system for Next generation high speed
train(HEMU-400). The pantograph which supports electric power is located on the roof. Because of this, it
generate high drag, severe acoustic noise and vibration which induced unstable flow due to complex
configuration. Therefore, the design of high efficient pantograph needs to increase operational speed. In this
research, wind tunnel tests were performed to design a high efficient pantograph system using 1/4 scaled
model which were KTX-II pantograph, single arm pantograph and periscope type pantograph with square
cylinder shape panhead and optimized shape panhead. For real operational condition, flow directions were
adapted by rotation of pantograph. From this results of wind tunnel, it is checked that the pantograph with
optimized panhead and single arm type or periscope type has better aerodynamic performance. In addition, lift

control device and spoiler in pantograph were tested to investigate the validity of application.
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Subpart Fx Fy Fz [kgf]

(1) Lower arm 5.3 0.0 12.5
2 Strut road 4.2 0.0 7.2
(3) Upper arm 3.2 0.0 -9.2
(4) | Balance road 0.8 0.0 -2.7
(5) Plunger 12.8 0.0 0.0
6) Panhead 94.5 0.0 13.5
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