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Abstract

When the high-speed train is driving in the tunnel, the tunnel pressure wave will be transmitted to
the car through the gaps in the car body and the air inlet and exhaust outlets of the air conditioning
system, causing pressure changes in the car and causing problems in the comfort of passengers’ ears.
The degree of pressure fluctuation in the cabin is related to a variety of reasons, and the airtight gap
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in the car body is the main factor affecting the pressure change in the car. Therefore, in the design
of high-speed trains, there are clear static test index requirements for the air tightness of the car
body. In this paper, the basic scheme and theoretical formula of the vehicle air tightness test are
introduced, the simplified formula for calculating the internal pressure from the dynamic air tight-
ness is derived, and the dynamic time constant value under different working conditions is obtained
by combining the next-dimensional simulation numerical calculation method of active pressure
protection, and the effects of tunnel length and train speed on the dynamic air tightness and cabin
pressure comfort of a single train passing through the tunnel are studied. This study further pro-
vides theoretical analysis and data support for the air tightness design and comfort analysis of high-
speed trains.
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Figure 1. Static sealing test pressure difference variation curve
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Figure 2. Calculation results of internal and external pressure on high-speed trains passing through tunnels
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Figure 3. The external pressure changes of high-speed trains passing through different tunnel lengths
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Figure 4. The inside pressure changes of high-speed trains passing through different tunnel lengths
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Figure 5. High-speed train passing through 500 m tunnel with different airtightness calculation results
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Figure 6. High-speed train passing through 1500 m tunnel with different airtightness calculation results
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Figure 7. High-speed train passing through 3000 m tunnel with different airtightness calculation results
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Figure 8. High-speed train passing through 6000 m tunnel with different airtightness calculation results
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Table 1. Comfort index of pressure in the car when a single train passes through tunnels of different lengths
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BEEKE Ap/1s [Pa] Ap/3s [Pa] Ap/10s [Pa] Ap/60s [Pa]
0.5 km 114.7 203.8 203.8 203.8
1.5 km 113.2 276.6 543.2 599.8

3 km 103.6 247.8 598.3 996.4
6 km 83.3 207.6 508.3 1372.1
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Figure 9. Pressure changes outside the train as it passes through a 1500 m tunnel at different speeds
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Figure 10. Pressure changes in the train car as the high-speed train passes through a 1500 m tunnel at

different speeds
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Figure 11. Calculation results of different air tightness of high-speed trains passing through tunnels at
a speed of 250 km/h
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Figure 12. Calculation results of different air tightness of high-speed trains passing through tunnels at
a speed of 300 km/h
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Figure 13. Calculation results of different air tightness of high-speed trains passing through tunnels at
a speed of 350 km/h
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Table 2. The comfort index of the pressure in the train when a single train passes through the tunnel at different speeds
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250 km/h 73.6 217.1 340.4 536.5
300 km/h 117.7 289.3 499.7 634.1
350km/h 155.7 372.3 714.2 767.6
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