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Numerical Study on Ventilation Effect of
Fully-enclosed Noise Barrier for Subway under Blocking Condition
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[ Abstract]  The design of fully-enclosed sound barrier can effectively reduce the noise generated by the subway train running
on the elevated line. Aiming at the fully-enclosed sound barrier structure of an elevated section of a subway line in Beijing, the
natural ventilation effect of the fully-enclosed sound barrier at the elevated section with different openings under the blocking
condition is studied by using the method of three-dimensional numerical simulation. Results show that when there is no opening at
the top of the fully-closed sound barrier, the average air temperature inside the sound barrier under blocking condition can reach up
to 70 °C, which does not meet the design requirements. Under the same opening rate, when the opening position is closer to the
middle of the top sound barrier, the ventilation rate in the sound barrier is larger. Warm air flow flows out from the opening more
easily, and the cooling effect is excellent. When the opening is close to the side of the sound barrier, it is difficult to remove the
warm air at the top, and the ventilation effect is poor. When ventilation silencing louvers are adopted at the top of the sound barrier
with the net opening rate of 5%, the average air temperature of each section is still lower than 40°C, meeting the design

requirements.
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Fig.1 Schematic diagram of fully-enclosed sound barrier

(Unit: mm)
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Fig.2 Simplified schematic diagram of fully-enclosed

sound barrier (Unit: mm)
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Fig.3 Physical model of train congested in the sound

barrier (Unit: mm)
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