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Development of an Experimental Apparatus for Measuring a Pressure
Wave Generated by a Model Train of Actual Shape

Takanori MASUBUCHI*!, Tetsuya DOI*2, Takanobu OGAWA*3

ABSTRACT:We developed an experimental apparatus for measuring a pressure wave generated by a
train. A model train of an actual train shape is launched with compressed air. The air flow inside the
apparatus is mathematically modeled, and this aerodynamic model provides the optimum configuration
of the apparatus for a target launching speed. The apparatus was designed using this model to launch a
model train at faster than 500 km/h. Several experimental results are presented. We measured a compr-
ession wave and an ”entry wave” generated by a train moving into a tunnel. The experimental result of
the compression wave agrees well with the field measurement data. The results also show the shape of a
train and the position of a track to a tunnel have significant effect on the pressure waves. With the de-
veloped apparatus, a train and a tunnel with any shapes can be used. This enables accurate measurem-
ent of a pressure wave generated by a train.
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Fig. 1: The experimental apparatus
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p : Pressure (Pa)

¥ : Volume(m')

u : Velocity (m/s)

s : Cross-section area (m?)

xr : Distance in the tube(m)
Extension area T : Temperature(K)
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Fig. 3: The aerodynamic model of the flow from

the air tank to the acceleration tube
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Fig. 4: Ejection speed of the model train against

the volume of the tank
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