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Influence of Cross-Pass Piping Parameters on the Running
Resistance of Vacuum Tube Trains
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(School of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract In order to investigate the influence of cross-pass pipe parameters (cross-pass pipe length, cross-
pass pipe spacing, cross-sectional area size) on the running resistance of vacuum tube trains, this paper conducts
numerical simulations in Fluent for trains with different running conditions and obtains the running resistance of
trains running in vacuum tube transportation systems with cross-pass pipes through numerical simulations. The
results show that the running resistance of a vacuum tube train with a cross-pipe is significantly reduced compared
to that of a single vacuum tube train. As the length of the cross-pipe increases, the train running resistance first
decreases and then rises slightly; when the length of the tube reaches 8 m, increasing the length again has less effect
on the train running resistance; as the interval of the cross-pipe increases, the train running resistance first increases
and then decreases, when the interval reaches 2.5 times the body length, the train running resistance fluctuates
slightly; as the cross-sectional diameter increases from 1.0 m to 2.0 m, the cross-sectional area increases from
0.79 m’ to 3.14 m’, the train running resistance decreases approximately linearly with the increase of the cross-
sectional area.
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Tab. 1 Differential pressure between head and tail of trains and
running resistance for single tube systems
and systems with cross passages
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Tab. 2 Basic dimensions of the train
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Fig.2 Diagram of a vacuum pipe with cross-pass piping.

(a) Left view, (b) top view
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Fig.3 Diagram of a vacuum tube transportation system with

cross-pass pipes
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Fig.4 Model grid of vacuum tube transportation system with
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Tab.3 Verification of grid independence of vacuum tube trans-

portation systems with cross-pass pipes
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Fig. 6 Pressure diagram for vacuum tube transportation systems with different cross-pass pipe lengths. (a) Cross-pass pipe length 2 m,

(b) cross-pass pipe length 8 m
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Fig. 7 Variation of running resistance with the length of cross-pass pipe. (a) Pressure in the pipe 100 Pa, (b) pressure in the pipe

500 Pa, (c) pressure in the pipe 1 000 Pa
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different cross-pass pipe spacing lengths. (a) Spacing 1 time body length,
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Fig. 9 Variation of running resistance with cross-pass pipe spacing. (a) Pressure in the pipe 100 Pa, (b) pressure in the pipe 500 Pa,

(c) pressure in the pipe 1000 Pa

2AE A BRI, B A5z BB I A T e 2
WA BRI 155 F S KR NE 2 5 F K
JBET, 1) 4 R Rl 5 55— ks AT I R ) 22 1Y
Gy, T R A I TP s R I AR A, R
PUZEAE 2 4 By R LRI B T s A7 32 2 s 1R
TTREARG 1 o Y 3 (W B 2 75 4 B I B2 3
B35 BB RIER, 91 43847 P sz 20 <8
FE— R b BRI, AT LA H 5 R A 3 (] b

IRB 2 A% G B A B S5 PG R 3 A R A T B R X
G B ATRH ST RN R .

FH &L 10Ca) Fl(b) AT 1, > 88 457 16 1 (5] B R
0.5 L, ¥4 % 1.5 L, B, #m 45 1 W fg 1.5 L, 25 AE
i SR =S NN R G IVAC ) |12 T o = S =BG 1
0.5 Ly ¥ K% 1.5 L, B, Hh 058 457 1 rp 23 S0 1l 3
BN A AR B A AT T 57 B 0 e R T 7E 3 R, d5e /s
FE RN, 9 4Aa AT I R R 25783 K, 32 5



130 H = B

i 43 4%

(d)

v |

S R
e »

VAR,

FEI10 AR o) P B G A T U R (a) TIFE 0.5 Lo, (b) [B]FE 1.5 Ly, (c) 1B 2.0 L, (d) [a1F& 3.5 L,
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Fig. 11 Diagram of vacuum tube transportation system with different cross-pass pipe section sizes. (a) Diameter 1.2 m, (b) diameter
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Fig. 12 Variation of running resistance with the size of the cross-sectional area of the cross passage. (a) Pressure in the pipe 100 Pa,

(b) pressure in the pipe 500 Pa, (c) pressure in the pipe 1000 Pa
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