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Study on fresh air volume introduced by one-way dampers
installed at end screen doors in subway stations

ZHU Jialiang, WANG Lihui
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The piston wind effect is a key factor influencing the environmental control system of
subway stations. Leveraging this effect during transitional seasons can effectively reduce the energy
consumption of such systems. This study proposes the installation of one-way dampers at the
platform end doors, utilizing the suction effect of piston wind to create a negative pressure zone,
thereby drawing outdoor fresh air through station entrances and exits. A theoretical model for
calculating the induced fresh air volume based on the pressure at the end doors is first derived.

Subsequently, the pressure characteristics at each end door under varying train operation densities
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are obtained through field measurements. Finally, the fresh air volume introduced by this method is

determined using the proposed model. The results indicate that during train operation, the end door

at the train entry side is predominantly subjected to positive pressure, while the door at the exit side

experiences negative pressure. The maximum fresh air volume induced through the exit-side end

door after a single train passage can reach up to 1 300 m’. This study provides a theoretical basis for

energy-saving operation of subway station environmental control systems during transitional

seasons by exploiting the piston wind effect.

Keywords: subway station; end screen door; pressure; piston air; one-way damper; outdoor

fresh air

W2 T 2 R R O Do R R, Il R Y
USUE/ NI 1L St Ave JOE I b B/ iR £ N g
KIVRIE . FERET 2538 F 71T 7 13 ZE R 2
SO Bk I R R R 2 —, fEnt
7 ot I AR P 0 T A 8RR o 2k 7 0 B
LA IRERE" L Ik, 7E XU B bR R
T, U gt I R R SRR S B M R A
G RE A AT RE L

H R E A B 22 bRk 47 it B =
(T FERGIUR EAT T RS . PV S 3ot i
7% 2 G 1 KGRI R B, 3% 2 XU % T
BERES /558 AT IS (. PR B
BERIBL SN Y E T 38 3o 6 X 16 3 P 77 FE K
I B A AT AE AR 2R ] 3 3oL 17 FE KU
BIAEIER 5126 ', AL, THIEREAE K
(T REYS FT . BRI A o R R A AL
WK E AP 1%, JFE B R
TERIT . S EMIE R TR, &4 A 4R
A i SPHIRBE L B HY A T 1T 1 Rk
PR TR . S R R AT
Ei WL OR D STIPUR S Q=L 1YY W e icwiic
Sl R T RT3 10 m/s. (AL 1)y
AR 2 R | AT R -t 2k a0
ROy AT . XGRS B A A
FUB LB HURGRT KR S8, IR FIBL R
BrSeIMISE S0 RUE T % R AT . B
A 4 ) P I SE RIS 5 e 2 A et
R S T A 1B AR T R . 4
FW], Rk 2R 2 T A TR A ZE AR
A2 71 400 m/h FiEE2s S, HLL @ A0

BB RIS X 5k 22 S AR R T ik 223
At BRI 2 G5 IR A 5 A T B AT R
WRFFER >, b, E A R R B 4
B B L FE R 5 PR A W R 00 B A
B SRRV, %R TR ek 2
K24 33 653 m/h.

DA ARt BRG] 28 G0 Mk 2 s s KA 7
TR SR ET IR ER A, 1k
IX R TE V5 Y B A TR s AR A
B ABTR BG4 Xk 22 AR el Tk 4
S WA SCHR I AE BT R TR A G ]
Kb i SRR, DT FE ) 2 35 3 3 45 [X S
WU, H A BN, L it
K 5 BRI G, W S e T
BB S R R MR R S
W ARARAR 1 7242 25 B F 4% Sl DR R BR
S VR R AR, AR5 455 75
i £ 5 | AT R 1 B A5 A AL

1 WRAE

1.1 ETFmITRENSIAFREITEEDR
AR A FE S V8 2 3 A 3 5 e D L ) XL
5 I AN AR R . X TRl ] R Ge it
R, TR MR & B R AT 1 B it
Wb A B XU, JF AR H R b A o i
RAPET IR 2 A . RS 4 25 B 2 XU
R A K 3 5 2 A0 3 12 AT il 32 X ] %
o (s XEOE R, AT S = AT AR



88 eI 515 E

2026 4 424

TN A T HE AT &, DL X 35 7
FE, SEENEAHURGE R | A S I
GIREREMIE, N T RLRFoT R, fEd S 7yl
BT R BRI B . DA TR 3
SR TESE ;. QU AR FEGRRIR, B
FETER BN B RS . QWS HAb A iR 4
A 1 SRR T

SR EREL TR T A B P S T S YRR
SRR TR 2 A L B0 A B e ) AR 2
71 R 237 Sy B i XU O WX P . s o R rh
e L Gw NS T T 2=
B0 ) SRR A X ] 5% T 2o o 0 2L 3
JRRBE T o AR SCHECHEBE A 0 B KU L
E%é@%@ﬁmﬁmAD%%%%%mﬁ
P[ll , EI]

2 2 2 2
P:fugvl +n2x§2§v2+n3x§3§‘}3+% (1)
:_thj -’;:1\ §2\ fg,ﬁ%”iﬂ%‘ﬁﬂﬂ“ﬂx ﬁ?ﬁ%lil\ l':lj

A BWZEE R REG v vao vy 2000
K R AR RE, m/is; ny. ny o1
BIREBR T . AL p B RHE, keg/m',
1 1.205 kg/m’ .

ARSI R Gl A 3 ASRERS R 4 i
AL, 8n, BU3, ny B4, TEFAR )24 b —fB0ks
LBV INT 0.3 ISR AT AR A . Hhgk
u N EE RO, SRR A 0.03, #A]
b R A R 7 N DA S K N S R PR 4
W, MW ARIEART . S OS5
i i P e XU A DX ) ) XL o P XL
i, B

G =G, =G3 (2)
A G A B ) KU P W XUEE, m3/h;
Gyl 3AEERE A B XA, mi/h; Gsoly 41>
A BRI XU, m3/h,

K Q)AL RN

viS1 =38, =4v383 (3)

e Sy Sy S 3o B B U] . AR E A
WA RER, m?,

B GIRAK(1), I3 215 B4 B ik
B B g XU 8 XU vy, A

& S2p&  Sip& p 5

= 7+ 6S% + 8S% +§ V] (4)
B A A B 2R A R B ) R BT S 2%

SCHR [10], WER 1 PR

F1 FHHEXNENEEBBEARBEER
Tab.1 Combined local resistance coefficients and flow
areas at relevant station locations

P

o7 8 VSR WIS T A/m’

B ] LR 0.52 1.50
Ly 2.00 15.00
HAR 4.59 11.80

Ri(4) Al 4

P=0.931v] (5)

D 1 b PRAE AR 1] XU 5 AT XU O

t
Q=7L]V151dt (6)

Ky WANEATEREE, X ¢ —35 4
3l 28 Bk — R T A E], s
1.2 ¥ 1ARESEN

AR SR 6 v TR AT T A S

(DM SIS THRE

i 2SN, N — R T
2, WFERRE FuEKEZAN 200 m,
B FRUE B TR Z o 207 m, EEAN 4m, X
B EELR 1100 m, B ZE2RA10 6 15 4m4] C Y
GIAE IS e R TE Mk 5 4 Beaml TAL, TR
JEI S B AE 1 Frs . Mg 1. 20 3. 4435
¥ EATERS i ] A TERE A B g
il 1. AT G B i) . AT R
Vi ]

VbR 5 SRR B R A [R) & A AT R
M 5 min/f, BN TH 15 FEIR TG IA] & 47 6]
B R 10 min/A, oM 0 2. Al b FHER
RE ARG ST R, HAEM R o e
K, BSCHEASTT 220 W X ) S G S I ASC AR P s e

(2) MR

Uil T AR I AL ER S AN 2 R o T
FES I 2 TP A AR SE AR E , AR R B b
AR ZE



2

RAEER, 2. HBER AUl i vk 1] B 1) KU 5 | 3 A0 KU 5 89

| ke
. i/ﬁ%&ﬂf’%ﬂ i
() s pry o
e F
ﬁr@ o e |2 Q?T
M2 sl
X Ja)| kvl ekt |
Bt =

B1 wmIREMNRAEREE
Fig.1 Schematic diagram of pressure measurement
point locations at the end door

F2 wmNAENENHESH
Tab.2 Parameters of the
measurement instrument

PEZAN i

end door pressure

I K

TESTO 51224 JE =AY 0 ~ 20 hPa +1 Pa

KIMO MP100FF5Z ML L —1 000 ~ 1000 Pa  +1 Pa

(3) M I7 ik

5, T AT Bl 5 47 4 B il ]
AOZERT . AL I%T7 I ] KR N T 15 B
2 AR AR 22 o H 28 e P AU A AN E
UESE 4K, e TR e S B AT v] BEAF £ —
TEREE o

TE A IEAT B ) S | TS BRAR T —/ N, K22
P I S ) — AR A AP A DX TR BB B, 00 P
T AT AN EATEED 1], ARAIREEZI 30 e,
73— W A T A s T N, M AR
SRR, MLFEHRE 2 FrR . A
PR S Ir ), SIS R R R A I E
Ui ] b T o SN AR v [ AR s 2 e [ )
w5 B s AR, O A2 I S
TR, B 2 22 T A e RS
EEM eSS BRI 1, 24
s 1R, AR — 00 20 34T 5 2l
DRSS AT, FHBATREI L 1, 2 Kb s ] € B
Bt SRETEN A 3. 4 b EE FARPER, 58
B —TO0 Ny 5 4l

X [ % 1

Uil ]
2 A

B2 sl & ENSEE

Fig.2 Schematic diagram of the end door pressure test
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