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Fig.3 Pressure wave during train passing shaft
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Fig.4 Time history of pressure on PSD
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Fig.5 Air pressure distribution along the

metro platform
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Tab.1 Comparison of blockage ratio kPa

NS

B 10 15* 20*
0.35 0.662 0.675 0.673
0.40 0.742 0.757 0.757
0.45 0.768 0.769 0.766
0.50 0.791 0.792 0.799
0.55 0.812 0.838 0.834
0.60 0.879 0.902 0.902
0.65 0.940 0.978 0.975

A, 0.139 0.148 0.149

B, 1.260 1.343 1.340
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Tab.2 Comparison of Train Speed kPa

FE#E/(km-h") 10* 15" 20"
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70 0.768 0.769 0.766
80 0.988 0.984 0.988
100 1.503 1.509 1.505
120 ’ 2.139 2.133 2.131
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Fig.6 Relationship between pressure and shaft area
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Tab.3 Comparison of ventilation mode kPa

. WAUE
BRAA EF 5* 10" 15* 25*
+P 0.397 0.480 0.462 0.293
X@K -P -0.234 -0.288 -0.276 -0.211
AP 0.731 0.769 0.768 0.769
+P 0.595 0.578 0.568 0.603
RE%ER -P -0.233 -0.216 -0.250 -0.204
AP 0.828 0.794 0.819 0.807
+P 0.38 0.386 0.446  0.339
BEHAER -P -0.452 -0.491 -0.416 -0.465
AP 0.838 0.877 0.862 0.804

ME3IALEH, 5 TROMXH X6 k&
BRAGRMFHE L, TROR& 8% E X EH
B REK. IR R X (6] BE E KL 5 9% 28 KUE o BB
MY EHEL FRERG—ENENKT,
6 ER AR —E 8, X 18] B 8 2% KU, B% 18 X
PLS 16 2 KU e & 05 HR7H , BO6E B # T IE 19 %
EENZEK, U EE S/ X 6 B 8 HE KA,
b i KL % 2 XUE S K TH T &, BUAE R i)
EREENZD, REEEDER BENESN



124 MMKEZR(TEK)

2009 4

AR K B 50 % i o o 2 R R AR K
RETHENEATERANRERK, BRE
4 55 3 T 1 BE 2 A B % g I (6] B i HE R
B .

4 BEig

RAZHEATEFEEEFH N-S HRAE
WhelmB B, O TEHEERERTRBEMIK
KEN R, F BB TR

MBEHMENZEHLEERTIENA ERE
WA MXEEENEDER T EERSIE, K+
FEANRAEEEEWEK; R&EMNOENE
RABIBERANEER EELEIHEDR
RARETE EERETMNABIRK;

(OBENNEETTE, FEITNEEZR S
BN, U 2 W K 18 B 2 O R O T 2 KRB IE
BRBIISN, RERKITHE D BEELRK;

) FIEME N IEE SHE LT EE

G EH N EREHB D, FRITEE
X ERN , X (8] b% iE HE XU A xS B T R R
AFITBE , 4540 5 BE #0 W1 BE 64 B B i B % 18 X e
BEHE R AW R,

BELWR:

[1] SEAkELABH¥E. S ATHETE=821
EEREAENEAHR(R]. KY . vEREL
7 5 514 Bt , 2006.

[2] BEEGE.$/NF. HEREITEVGEEMK[I].
EHBTR¥ESM: ARMEM, 2005,33(1):
37 -41.

[3] BkS¥. HBER&EITHILRRHROFER[I]. #
METREEM: A RF¥MK,2004,32(4):74 -
71.

[4) W 4, 5% e E#RGRMAESEDI]. +
Eé A% ,2002,23(3) -120 - 123.

(5] #®&HA KWL, T E4R. 5N 3R T HET
HHEHR[I]. BHREEMR: T¥IK,2005,26

(1):57 - 60.
CEBECI T, BRADSHAW P. Momentum transfer in
boundary layers [ M]. New York ; Hemisphere Publish-

BEHENBETHE,70 km/h L TS ETERE,

MEL BRI 0.45 B, BRI E A EEE O

0.5kPa i, X EFURHEEITEEN AN

R, B B o 1 IX D B 4 T LRSS K
(MEWEREAFEERIE, ITHEEH

WTEERKE A R TR ER&ES, 7 ERH;

fy T 5 36 o 7 XU Y T AR 0.5 A5 LA k5

ing Corporation, 1977.

[7] RAGHUNATHAN R S, KIM H D,SETOGUCHI T.
Aerodynamics of high — speed railway train[J]. Pro-
gress in Aerospace Sciences, 2002,38:469 —514.

Analysis of Aerodynamic Characteristics of PSD under
the Piston Wind Influence in Subway

YANG Wei — chao', PENG Li - min', SHI Cheng - hua', HU Zi - lin®

(1. Department of Civil Engineering, Central South University, Changsha 410075, China; 2. Guangzhou Metro Design and Re-
search Institute, Guangzhou 510010, China)

Abstract: Based on the unsteady incompressible three — dimensional N - S equations and standard k -
eturbulent model, the travel process was simulated with the finite volume method. The pressure variation
mechanism and its spatial — time change characteristic of PSD were analyzed. Meanwhile,this paper discusses
the relationship between the pressure of PSD and such influence factors was as train speed, blockage ratio, the
area and switch condition of piston vent, as well as the ventilation scheme of the subway tunnel. Result
showed ; the pressure gradient along with the train and the pressure wave between the piston vents, coming into
being during the train traveling in subway tunnel, are the basic factors causing the pressure fluctuation of PSD,
especially the former, which is called the plane turbulent Couette flow. The scope of PSD pressure fluctuation
is proportional to the tunnel blockage ratio and the square of train speed. Greater area of piston vent and
switch the vent valve “ON” are favorable to reduce the pressure. It is necessary to consider the pressure varia-
tion in influence of the exhaust ventilation of the subway tunnel.

Key words: subway; piston wind; platform screen door (PSD) ; aerodynamic characteristic



