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Abstract [ Objective] The airflow variation of metro train
operating in tunnels affects the air quality and ventilation effi-
ciency within the compartments. Therefore, it is necessary to
study the ventilation characteristics of metro train compartments
when operating in tunnels. [ Method ] Through real-vehicle
testing, the dynamic variation of the ventilation parameters
such as fresh air volume, exhaust volume in train operation
state is studied, and the dynamic performance of the ventilation
system is analyzed. Based on the in-situ test data, numerical
simulations of the train ventilation system working state at dif-

ferent operating speeds are conducted to further analyze the
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ventilation characteristics of metro trains during operation.
[ Result & Conclusion] The supply and return air in a same
compartment are uneven. The supply and exhaust air volumes
of each compartment are unbalanced, with the supply air vol-
ume decreasing from the train front to the rear, and the return
air volume increasing in the same direction. As the train accel-
erates, the return air volume in the air duct gradually increases,
while the fresh air volume gradually decreases. When the train
speed reaches 40 km/h, a significant reverse fresh air phenom-
enon occurs in the air duct. During train acceleration, the fresh
air inlet exhibits a larger and continuously decreasing negative
pressure, while the return air inlet exhibits a smaller and less
fluctuating negative pressure. The increased pressure difference
between the fresh air inlet and the return air inlet is the cause
for the fresh air reversion.
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Fig.1 Diagram of supply/return air velocity measuring point

layout

AR FH Testo 480 I 2 D REMN # A% , SME AL
RS, MHE G L 0 ~20 m/s, K5 B2 + (0. 03
m/s +4% W E{E) o WA, 4 XEAOS 2/ 6
A8 A7 e 4 A B XA B 14 DR [) s a4 0
B RS A 15 min A7, PR AR L B
TR IE TR O, KA A 3c gy 14/s,
1.2 FREAKAORELUE RS
1.2.1  # R e Wik

3 AR A KGR R an 8] 2 firos . fl A
2 Al WA AR RS TR T RN A
AU S A AN AR L 22 S 3K 5 [m] 759 4 I 1 3% XU
DA B KGR I (B AT 22 29 £, SEPRik WA 5

R 53 BT AN TR 4 R 22 D)k AU 1 2 S, F A
WA 6 A3 AU 85 D0 A5 1 XU A BT 3, 45 210 1)
3 A KD KA B 3 s, 814
L B 3 0 R ZE R 2% XU XU B4 {43l
1.690 m/s.1.353 m/s.1.288 m/s, FHILATH, ZJF

A 5

~ 4_
E
< 3t
=
z o
=
# L
* =
0- 1 i 1 J
1 2 3 4 5 6
WG
a) kM

%)
T

:

ER A XGHE/ (m/s)
— T
—T

0_1 1 1 ? i | J
1 2 3 4 5 6
WSS
b) %53 NN
5_
pi)
Z o
=X
ok %
O_I 1 ? % 1 J
I 2 3 4 5 6
W RS
c) BEER

B2 35 ARk KL XA E [

Fig.2 Box plot of supply air velocity in three compartments
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Fig.9 Fresh air inlet velocity vector diagram and air duct field streamline diagram under different train operating speeds
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