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A Study on Effects of the Tunnel Entrance Hood Shape
on the Magnitude of Micro-Pressure Wave using CFD Analysis on a Cartesian Grid
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The tunnel entrance hood is built at the tunnel entrance in order to reduce a micro-pressure wave. This study finds out
an optimum shape of the tunnel entrance hood with a 3-dimensional CFD on Cartesian grid using virtual flux method.
In this report, for the fundamental stage of this study, we evaluated accuracy of the numerical simulation on the
formation of pressure wave in a tunnel when a train enters the tunnel without entrance hood, by comparing pressure
variation at an inside of the tunnel with that from others. As a result, we can simulate the tendency that pressure rises
about 1 kPa in the tunnel sidewall distant from the train. However we have to reconsider a train model’s shape and
initial condition, in order to predict the pressure wave more accuracy.
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Fig.1 Schematic view of virtual flux method.
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Fig.2 Simulation model for shock tube problem.

Table1 Simulation condition for shock tube problem.

Calculation area xxyxz=1D x0.2D x0.2D

Characteristic length D=10

Grid number for 100 cells/ D (Case 1)
Characteristic length 400 cells/ D (Case 2)

Characteristic velocity u=10

At=0.001 (Case 1)

Interval of time step t=0,00025 (Case 2)

High pressure u=v=w=00

Initial side p=10, p=10

condition Low pressure u=v=w=00
side p=01, p=0.125
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Fig.5 x-velocity distribution.
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Table2 Error compared with theoretical solution (x = 0.49D ~ 0.85D).
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(c) Cross section of train and tunnel model.
Fig.6 Simulation model for calculation of tunnel model.
without entrance hood.
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Table 3  Simulation condition for calculation of tunnel model

without entrance hood.
Calculation area Xxxyxz=18D x 6D x 4D
Characteristic length D=10
Grid number for
Characteristic length 20cells/D
Characteristic velocity u=10
Train model’s velocity u;=0.335
Interval of time step Ar=0.001
Initial condition u=v=w=00
p=10, p=10
Tunnel model Cross-sectional area a=5.39D?
Equivalent diameter d=371D
Train model Cross-sectional area a’=1D?
Height x Width 1D x 1D
Cross-sectional area ratio of train to tunnel a’la=0.185
Lateral offset z=0.64D
Offset Offset value z/d=0.173
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Fig.7 Time history of pressure variations.
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