538 B 4 ] 45 21 Vol.38 No.4
2024 4 8 A Refrigeration and Air Conditioning Aug.2024.505~516

XEHS: 1671-6612 (2024) 04-505-12

ZRIMEAE SR
Mok uh B IERNBHIAF LR

R ATE RAS IR EIR AL

(HEIRFEAFR M 510640)

[(# F1 BEEMRFESTTHRE AR, (KB R H SR Y, KOKKSh oA AR R &,
B ARG AR Tk M S G ARG A 5 AR I BT 1G22 R SR O nl J, 2 7 — b5 1
ARSI A R T5 1 - 75T Realizable k-e#5i%4 55 Species Transport 1571 X v 5 #AE PR 158 10F
ITHUEREL, 30 TR AT & AR AR ST RE I DA ROE RS EO il G IRE . AR AR
AR ESEANIE, RIS R/D ZREN G IERS LA RA T, R TEREE . A 554
B R BT 2R G A, X EIRAIE T 2 FE PR 35 S M a0 SR R RN AT & 1 %
G B B T BT AR AR T R . B RR W RS E S SR N, Wi e ORI o E N, 1%
KR EE ¢ 5IERGESE v il R AR KR =atbtec/vs IERGEEAL, 0SS 6 IR 511 5] iz X
SRARD TR ZIE R 5 IEIRET AR ST W 29 i AR XS A bR RWI 428108 2 1R 52 T idik
0.1; T WFEH MRS B/ RN, Z SRS RS SR 730114 29.75% 5 12.04%[1)
Wi BRI AR SIPERIE RS L I 5 AT R T T IE R IR FE R R A R T,
X KUK RS A Az ] HPik S HO A R BT AR 4 .

(8RR Bk & KUKIKED: IEXSHL WRAW: SRAR: HUERT,

RESES U2314/TU2  XHEMFER A

Boundary Constraint Study on Air Supply Parameters of
Subway Platforms Considering Environmental Non-uniformity
Bi Mengbo Liu Xuefeng Xu Jinman Ma Wenjing Chen Wencong Zheng Minglong
( School of electric power, South China University of technology, Guangzhou, 510640 )

[ Abstract]  As the problem of "high energy consumption and low energy efficiency” of the air conditioning system in subway
stations is becoming prominent, the air-water linkage becomes the trend of optimization, and a boundary constraint method
considering the non-uniformity of the environment is proposed to address the poor thermal comfort and waste of cooling capacity.
Based on the Realizable k-¢ and Species Transport model, we numerically simulate the environment of the platform, analyze the
influence of airflow organization on the thermal and humid non-uniformity of the platform, and the coupling mechanism of the air
supply parameters on the platform temperature, relative humidity, and wind speed, and use the nonlinear least-squares method to fit
the constraint boundary of the air supply parameters, and further investigate the influence of the air supply speed, personnel load,
and the number of air outlets on the constraint boundary, and further investigate the influence of the air supply speed, personnel

load, and the number of air outlets on the constraint boundary. The influence of air supply speed, personnel load and number of air
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outlets on the constraint boundary is further investigated, and the effect of the boundary constraint method considering the
non-uniformity of the environment on the control accuracy of thermal comfort and energy-saving potential is compared and verified.
The results show that: when the design temperature ta is certain, the air supply temperature and the air supply speed satisfy the
constraint relationship =a+bt.—c/v; the lower the air supply speed is, the larger the deviation of the constraint boundary caused by
ignoring the environmental nonuniformity of the station; the constraint boundary considering the environmental nonuniformity
improves the control accuracy of the relative thermal index RWI by 0.1; in the air-conditioning season, the cooling savings from
considering environmental non-uniformity are 29.75 % and 12.04 % for the full fresh air mode and the minimum fresh air mode,
respectively. The air supply parameter constraint boundary method considering environmental non-uniformity can effectively

improve the thermal comfort control accuracy and system energy saving potential, which is of theoretical significance for the air

supply parameter boundary constraints in the optimal control of air-water linkage.
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Table 3 Comparison of measured and CFD values
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Fig.11 Influence of inlet parameters on temperature
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