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Regional Adaptive Subway Ventilation and Air Conditioning System
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Abstract: As an efficient and safe means of transportation, subways have been widely used in various climatic zones in China.
According to the climatic characteristics of five different climatic zones in China, this paper discusses the metro ventilation
and air conditioning systems that should be adopted in each zone. Taking a representative city as an example of each climatic
region, the setting form and energy-saving advantages of the system are discussed in detail. It is concluded that the piston duct
can be canceled and public areas of the stations shall adopt the form of a ventilation system in a severely cold and mild area.
Integrated ventilation systems and adjustable doors are adopted as the best forms in severely cold areas. Air conditioning
systems should be installed in cold areas, areas with hot summers and cold winters, and areas with hot summers and warm
winters. The integrated closed system and fully closed platform door system can be used in cold areas and areas with hot
summers and cold winters. A fully closed platform door system should be used in areas with hot summers and warm winters.
In addition to temperate areas, the ventilation and air conditioning systems in the common areas of the stations in the other
four climate areas can be setting with the adjustable ventilation platform doors for the conversion of air conditioning and non-air
conditioning seasons. Optimal control is realized in a single-mode to achieve the goal of energy- saving operation throughout
the year.
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Tab.1 Ventilation and air conditioning systems in metro stations in different climatic zones

A5 SAER 152 WAk AR ROIR T ER T A
1 EERR AR M, KA, R BERF RAATFHIEE<-10C
2 EAHK SR SRS Bty Sl AU B0 A A 3R E-10~0C

2
0 NS SN AU N T O . N N
R, KD, @g

4 EAABRR M ORI AN, BN BT

3 EAAABK

5 EARK L. 3t

(RS HE B RS R (R 87 S E AU 4 €117 b i 2 Ko
ARG REFE R, IR R REFEI 30%~40%. il
P ZR 8 )7 ZER oA MV 52 EEBOR, - At
A AR AN [ DA o B R B T X ] R
e, SRl X RGBT IR DGR R,
ST PRI XE P RGSATREAB 2 R . TR
o] B FEAN [R]) e X P 38 RS 1 R Gk AT 4B, MR
Dife. TRERI A BT T — U
2 JRIEHLX MmN P R S
2.1 HWEHRBRZTIFRFEIRIT

FESER DR SR, 1 - R A
—10°CLLF, M i ORIk -35°C: 7 F5-F
BRI T 25°C o MR CHBBRBETHALYE ), JTIEHLIX
b 23k 24 L O B R

KAR IR IR S AR G845 0l 2 LI KR B¢
KA R EOLE 1), H N 4eshifom g 7 HE
W, R XGE A IR BRI 5 2 20M [ R 4t KU L
SVF. X & RMLA A KL, PR R 2Rl 3L
DRI RUAIL, [ ISP S A b 43t 24 K DCHEH XL X
IR M AN Dol P BEE — A0 JE XS, JF
BOE T BN G X S W B X AR E A%, 7EANR
BRI 2T TT i3 X AN [R] X ) B ) R s 20 & R, SEEI
D<) 5% 3 % 2 0 URE QR 225K o 4wl 5 g 8 6 L

116 URBAN RAPID RAIL TRANSIT

B A7 R R 89 8 R A ik X,
R A G(R 6 RAR, & AU R)
AXTRAAG, AHABSNRTAE%
(I ] % % i )

"4 R F3HBE-10~0C;
R A F3RE 25~30C
AR 3R E 10°C, &
A T3R8 25 ~29°C

RARFHEBE 0~13C;
ZH#AFHRE 18~25C

23 3E & MR EHE F % (K& EDR)
M S TR E M ARG (KHEEEER)

R F (K ] R, £ SRR

BN HERe B

PR

DX [ 357 KL

]
iﬁﬁfﬂf AL

X X X Xk

ERE YN

.

CEEE
= b7 5] J
e g STH
6| W7 4
_ﬁ 1 | DR A

P W TS
R

| ﬁ 2 DX 35 R

g R REHRE

R

Wt | g 5 N HERE

=

_ﬁ § s DI

BT AR X R At (3 R B

Fig. 1 Typical station ventilation system in Changchun
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Fig. 2 Schematic diagram of integrated closed air conditioning system
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Fig. 3 Twin-piston tunnel ventilation system
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Fig. 4 Station ventilation and air-conditioning system
for fully closed platform doors
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Fig. 5 Ventilation and air conditioning system for the common area of a station with integrated closed platform doors
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Fig. 6 Ventilation system of common areas in
stations in moderate area climatic zones
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