55 36 B4 2 W 4 55 Vol.36 No.2
2022 %£ 4 H Refrigeration and Air Conditioning Apr.2022.237~242

NEHS: 1671-6612 (2022) 02-237-06

S T AR RASA SRR G MR
ookt & 2
(L. R TR RTF R MERIE IR AR Jbnd  100055;
2. PR AKIEMBIE I BEA R AR dtat 100007)

[ FE]1 S TEIRBR, 36N RG0S RREEAE F RS KRB 42 28 3 1eF 1) 3% 28 R . SR =
4 CFD BUB BT I7IE, BT T 5ok ik ) ki Kedplhty T b 78 4 B 2R AR R0, 8 XU 26
RIEFVEF T R IR R R R A . GREW: 5%, NAIERIERAR, #UER
MESMRNZES, WG 7 IR W R GURM R, BNkl 7R 25 T2 1 2R 4t A 4 il
BN 13.4%0 3.7%; PR RANEZERIEEIER T, dhub7RR 2T 2500 R4 5 2 A 12.0%
1 3.3%. TEAZE, (UAEXSERIIS, FERABEE RN 250, WHEZE T ISl R,
e T AR ZE T 438 RG4S0 4.4%F0 14.3%; 5 KRS 28 RILRME T, #bsk 7 fie
FIT ARG A5 TGN 4.0%F0 12.8%. BF T BUR P A s Bk T 2Rk 25 1 2R G vk A4 il S 43t
BARZ%.

[K3BiA] Rt Nl WAL HUERG WEEX; HUE-ER

hEISHS U238 MEAFRINES A

Study on the Influence of Air Flow in
Underground Station of High-Speed Railway on Air Conditioning System
Liu Bing! Li Kun?
( 1.China Railway Engineering Design and Consulting Group Co., Ltd, Beijing, 100055;
2.CCCC Water Transportation Consultants Co., Ltd, Beijing, 100007 )

[ Abstract]  The high-speed railway underground station is deeply buried, and the air conditioning system in the station is
affected by the continuous buoyancy-driven wind and the piston wind when the train passes. In this paper, the three-dimensional
CFD numerical simulation method is used to study the thermal environment and air conditioning system load of Badaling Great
Wall underground station of Beijing Zhangjiakou high-speed railway under the effect of only buoyancy-driven wind and the couple
effect of buoyancy-driven wind and piston wind both in winter and in summer. Results show that in summer when only the
buoyancy-driven air acts, the buoyancy-driven air flows into the station from the outside, which has a great impact on the thermal
environment and air conditioning system of the entrance hall. The hourly air conditioning load of entrance hall and waiting hall
increases by 13.4% and 3.7%, respectively. Under the couple effect of buoyancy-driven air and piston air, the air conditioning load
of arrival hall and waiting hall increases by 12.0% and 3.3%, respectively. In winter when only the buoyancy-driven air acts, the air
flows into the station from the tunnel, which has a great impact on the thermal environment and air conditioning system of the
waiting hall. The air conditioning load of arrival hall and waiting hall increases by 4.4% and 14.3%, respectively. Under the couple

effect of buoyancy-driven air and piston air, the air conditioning load of arrival hall and waiting hall increases by 4.0% and 12.8%,
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respectively. Results in this paper can provide the technical reference for the design and control of air conditioning system of

high-speed railway underground stations.
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Fig.1 Schematic diagram of Badaling Great Wall

underground station
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Table 2 Influence of buoyancy-driven wind on air

conditioning load in different regions
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Table 3 Influence of piston wind and buoyancy-driven

wind on air conditioning load in different regions
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waiting hall
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Table 4 Influence of buoyancy-driven wind on air

conditioning load in different regions
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Fig.9 Variation of wind speed in the entrance channel in
winter with the couple effect of buoyancy-driven wind and
piston wind
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wind on air conditioning load in different regions
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