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Abstract

High-speed maglev trains will cause severe pressure fluctuations when passing through tunnels,
causing problems such as passenger comfort and car body aerodynamic fatigue. Enlarging the
tunnel clearance area is a basic measure to significantly reduce pressure fluctuations, but it will
also bring about construction cost issues. In this paper, a one-dimensional compressible unsteady
non-isentropic flow model is used to simulate the pressure wave by the source code of the charac-
teristic line of the generalized Riemann variable. The characteristics of the pressure wave caused
by a single train passing through a tunnel at a speed of 600 kilometers per hour are studied. The
critical tunnel length with different time interval comfort standards as indicators is obtained. The
influence of the dynamic airtightness of the train on the critical tunnel length is determined. The
proposed value of clearance area for single-track tunnels that meets different comfort standards
at home and abroad is proposed. This provides a technical basis for supplementing relevant do-
mestic technical standards.
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Figure 1. In-car pressure calculation model
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Figure 2. Research method of the minimum clearance area of maglev tunnel
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Figure 3. The formation mechanism of pressure wave in maglev train tunnel
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Figure 4. Pressure distribution characteristics inside and outside different car
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Figure 5. The influence of the length of the tunnel on the maximum pressure change in different time intervals in the headcar
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Figure 6. The influence of the tunnel clearance area on the pressure inside the head car

6. BB ERART Sk Z A E IR RAE

DOI: 10.12677/ijm.2021.104029 301 VAETIS


https://doi.org/10.12677/ijm.2021.104029

(IR

P 7 2o 1IN ) Hs O AN TR] I 18] 18] B P9 BE T8 5/ v 22 A WAL 52 . 6F 10 s,
AT T 20 1) i /N B 4 2 T AL X2 Bt o I 1) g 8 K T e s

30 s« HE60 s

&

350
300 |-
300 |-
250
o & 250
é 200 ‘\N é
S 2 200 |-
<Y Ry
150 = \\‘ 150

100 - 100
50 | 50 |
1 (] (] (] 1 1 1 | |
80 90 100 110 120 130 80 90 100 110 120 130
7(s)
—m—1.0kPa/10s —o—1.5kPa/10s —a&—2.0kPa/10s
—w— 2.0kPa/4T- 2 I ] —&— 1.5kPa/{E E I} ]

Figure 7. The influence of the time constant on the recommended minimum clearance area
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Figure 8. The influence of the time constant on the recommended values of the minimum clearance area of different standards
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