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Onboard monitoring of angle and velocity of flow around a panhead of a pantograph
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Mitsuru IKEDA, Takeshi MITSUMOIJI, Yoshitaka YAMASHITA

Railway Technical Research Institute, 2-

Lift force acting on a pantograph of a high-speed train affects current collection performance, but flow conditions in the
vicinity of the pantograph has been poorly understood yet. In this paper, onboard monitoring technique of flow conditions
around the panhead by using a three-hole probe is proposed. Furthermore, some results of onboard monitoring of flow
conditions around the panhead of a Shinkansen pantograph are presented. This technique can be a powerful tool to clarify

acrodynamic effects to current collection performance of pantographs.
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Three-hole probe
Fig.1 Schematic view of a panhead equipped with
a three-hole probe
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Fig.2 Shape of three-hole probe
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Fig.3 Flow velocity dependency of pressure coefficient
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Fig.7 Relative flow velocity against the panhead
fixed at rail-level of 4800mm
(Knuckle-downstream direction)
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Fig.8 Velocity ratio and angle of attack of the relative
flow against the panhead fixed at rail-level of
4800mm (Knuckle-downstream direction)
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Fig.9 Velocity ratio and angle of attack of the relative
flow against the panhead fixed at rail-level of
4800mm (Knuckle-upstream direction)
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Fig.10 Lift force to the train velocity and to the flow velocity in
the vicinity of the panhead (Knuckle-downstream direction)
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Fig.11 Velocity ratio and angle of attack of the relative
flow against the panhead sliding with contact
wire (Knuckle-downstream direction)
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Fig.12 Velocity ratio and angle of attack of the relative flow against the panhead sliding with contact wire

in the case with/without passing a train in a tunnel section

(Knuckle-downstream direction)
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