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Application of Air-water System in an Underground Station of Zhengzhou

XU Hongling
(Beijing Urban Construction Design & Development Group Co., Ltd., Beijing 100037)

Abstract: A transfer station in Zhengzhou is cited as an example to describe the load calculation in the public area, the air treat-
ment enthalpy diagram, equipment selection and system operation mode, water system design, principles and so on. The energy
consumption of the air-water system and the air-air system is compared and analyzed. Results show that the chilled water system
is not affected by either the air-water system or the air-air system, but the total air-water system power consumption is about
89% of the air-air system, which greatly reduced the energy consumption during transmission and was remarkably energy effi-
cient compared with the technical economy of air-water system and air-air system. It is concluded that air-water system can ef-
fectively reduce the room and air duct area of underground station, the scale of civil construction, the energy consumption, and
the station space and cost. However, for the long-running underground station, the terminal equipment of air-water system was
too much and scattered, Which increased the difficulty of service and maintenance. Therefore, the equipment should be used in
underground stations in which the architecture space is extremely limited.

Keywords: rail transit; air-water system; air-air system; ventilation and air-conditioning system of public area; air-distribution
system; water system
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Fig.1  Air-handling h-d chart of public area
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Tab.1 Air status of h-d chart in Public Area of Station
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Fig.2  Ventilation schematic drawing of public area air-conditioning system
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Fig.3 Chilled-water schematic drawing
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Tab.2 Energy consumption comparison between
air-water system and air-air system
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Tab.3 Life-cost comparison between Air-water
system and air-air system

EERRG EAKEGL

}__—},—_% S ;ﬁ/
gumnk T gmaan
77t 7 7.
o RA %
Ao R E (4.6 kW,12 ) >

1 E&EMBET A (EE 64

300 kW ,4 &) A RALA 14
(202 kW, 4 &)
HRIEI B HRIEI G
78 7F}L2}% 4 78 3«”7%11“25: P
. (400 m*) (200 m?)
2 EEER
KA (3 RE (3 124
3% 494 m*) A5 124 m?)
AR 958 360

FiEfTH % A9 25.9 7 kWh 20.7 #¢14.3 7 kWh 11.4
FiEfrRkE HAK64151 1.9 #K6415t 1.9

5 TS 3.2 3.6
fFisft

5 25.8 16.9
% it

fE B R, i TR K REM e ARG
R B RHLBK 2 B8 1 o 5 2 M R, BOR B HE G
PRI 5 3 A5 44 9 L B s DI BE Y 5% 1A, 25K
R TR E KL, s 17 49 2 AL W
10% 155 4F iz 17 2% P 4% I — A% F= s 47 i 6] o
120 d, B Rig 47 18 h 158 L@ B % i 1 J7 o0/ m?

BEIKRGHERMEN TR A

L3R4 IR 0.8 JT/kWh 118, /K 35 4% B8 3 J0/t 3T
BoOMUER, SRKREM LS ARG kUL, )
BAFETETA 28 T, HEBE AL 570 oo, 4t
A 598 T30, KA FEAR T 42 3l BUASE L 4 5 [R) B, 4F
AT 8.9 JI L, & W .

M F 2K R GRS 2 T A L IX i T
L R A L HA L BT T AR R R, X e AT
I [P 450K 1 b 23 SR 0 ARS8 55 O PRI, PR et 1 =
BB Z BRI ZEsfi e U, 28 7K R G — MR I k%
6 &k

AR K R GETE T 2R P 1 AT DL O e
T RS A AE AT AR, SR T AR I B £ By
B KB e, R, 7 4 3 B RSS2 B A 1 1
IR A G €

&% 3k

[1] 2 ®rh. $ill sBAERE 9 AT A Y AR 63T [ T]. 3T
bk ,2014(9) .44 -49.

WANG Yalu. Energy consumption analysis and energy sav-
ing investigation of railway transit[ J]. Urban roads bridges
& flood control, 2014(9) ;. 44 -49.

TR RKHRFE AR R TR AR X[T]. 7 EF K
T42,2011(4) .56 -59.

DING Yi. Investigation of air-conditioning system of public

[2

[

area in subway station [ J ]. China municipal engineering,
2011(4): 56-59.
[3] X fFix. yRT il 38 F bl M2 R R A 2 A-K &
Gy AT [ C1//2014 £k 34 0% 38 S 2 L E. P E
B F A 4 ,2014.
LIU Yijiang. Feasibility analysis of air-water system applied
in ventilation and air-conditioning system in subway station
[ C]//Annual conference of railway HVAC, 2014.
FE K. WP HAE B RS R AR TR B LAY
[J]. 8% =94,2011,41(6):1-6

LI Guoqing. Present status and development trend of venti-

—
~
i

lation and air conditioning [ J ]. Heating Ventilating & Air
Conditioning, 2011, 41(6): 1-6

B XA F B R A RE A R LI [T] L
A5 ,2011,37(9) 22 -24.

GAO Huang. Initial discussion on the design of air-condi-

—
V)]
[—"

tioning and ventilation system in subway station public area
[ J]. Shanxi architecture, 2011, 37(9) : 22 -24.

gk Z AT HLIE GB 50157—2013[S]. db . P B A H# T
A rAE,2014.

Code for design of metro; GB 50157—2013[ S]. Beijing:
China Architecture & Building Press, 2014.

(%% E35%)

—
@)}
[

URBAN RAPID RAIL TRANSIT 101



