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A Basic Study on Control of Unsteady Aerodynamic Force Acting on Train

Running Inside Tunnel Using Air Blowing

OKentaro Sakai (Tokyo University of Agriculture and Technology)
Koji Nakade (Railway Technical Research Institute)
Masahiro Suzuki (Railway Technical Research Institute)

As the maximum speed of high-speed trains increases, flow-induced vibration of the trains in tunnels has become a subject of
discussion in Japan, A basic study of flow controls using jets were conducted to reduce unsteady aerodynamic forces acting on the trains in
the tunnels. We performed a wind tunnel experiment with a model train equipped with unsteady jet devices to estimate the effect of the jets.
The wind tunnel experiment showed the effectiveness of the feedback control for the jets. We also conducted a numerical simulation to
investigate a mechanism of the reduction of the unsteady aerodynamic force by the jets.
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Table.1 Open-time ratio of feedback control
Open-time ratio [%]
Level A 75
Level B 57
Level C 41
Level D 31
Level E 21
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