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Effect of seepage on the performance of the front-end capillary
heat exchanger in subway source heat pump system and
the surrounding rock temperature field

J1 Yongming, QI Haoyu,JI Chengfan, JIAO Jiachen, YIN Zhenfeng, HU Songtao
(School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: Long-term operation of subway will cause heat accumulation in the tunnel, which
will affect the safe and efficient operation of subway. The subway source heat pump system
with front-end capillary heat exchanger is one of the effective technologies to solve the above
problem. Based on a demonstration project, a simulation model of the capillary heat ex-
changer in the tunnel lining was established. The influence of seepage on the heat transfer
characteristics of the capillary heat exchanger and the surrounding rock temperature field un-
der typical working conditions was analyzed. The results show that the seepage can signifi-
cantly expand the heat influence range of the heat exchanger, up to 70 m downstream of the
surrounding rock. Compared with the condition without seepage, the efficiency of the heat
exchanger can be significantly improved by seepage, and the improvement effect is more ob-
vious when the two flow upstream, which is 3. 20 times in the cooling season and 2. 55 times
in the heating season. The thermal accumulation of surrounding rock can be significantly

weakened by seepage. This study can provide theoretical support for the design of the front-
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end heat exchanger of the subway source heat pump system.

Key words: subway; heat accumulation; heating; heat exchanger; seepage; heat pump
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