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[Abstract] For the high—altitude and long—gradient special tunnels in the Yali section of the Sichuan—Tibet
Railway, in order to study the pressure change characteristics inside EMU cars and clarify the main controlling
factors of the occupants' auditory comfort, this paper uses the one—dimensional compressible unsteady flow
characteristic line method and the continuous ventilation model inside the car to establish a coupling calculation
method for the pressure inside and outside the car. The simulation is carried out for single train passage and
central constant—speed meeting conditions (tunnel length 10—50 km, slope 10%0—30%o), and the maximum
pressure change within 1s, 3s, 10s, and 60s and the average pressure change rate Apave over the entire journey
are used as evaluation indicators. The results show that the overall pressure change inside the car is mainly
controlled by the decrease of the surrounding atmospheric pressure, and the local disturbance caused by the
central constant—speed meeting has an impact of less than 1% on the pressure peak—to—peak value; under all
working conditions, the short—term pressure indicators do not exceed the railway limit values, and the
redundancy is sufficient; however, in the 10 km short tunnel and 30%o large slope working conditions, Apave
exceeds the reference limit value of the pressure change rate in civil aviation cabins (16 Pa/s), indicating that the
continuous change of atmospheric pressure is the main source of ear discomfort for occupants in high—altitude
and large—gradient tunnels. Therefore, the evaluation of pressure comfort inside the car in high—altitude and
large—gradient tunnels should include Apave and other long—term scale indicators in the system, and based on
this, optimize the pressure control strategy, providing a reference for the interior environment design of EMU

cars on the Sichuan—Tibet Railway.
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