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center with time
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STUDY ON THERMAL PERFORMANCE OF GROUND HEAT EXCHANGER
BACKFILLED WITH PHASE CHANGE MATERIAL UNDER
INTERMITTENT OPERATION IN SUMMER

Wang Chang, Cao Xiaoling, Yuan Yanping, Yu Nanyang, Zhao Juan
(School of Mechanical Engineering , Southwest Jiaotong University , Chengdu 610031, China)

Abstract: In order to investigate the phase transition temperature on the heat transfer performance of the backfill ground
heat exchanger with phase change material, the three-dimensional numerical model of coupled heat transfer with fluid in
pipe heat exchanger, backfilling region phase change heat transfer and soil heat transfer was established. By using enthalpy
porous medium model to deal with the phase change problem in phase transition region, heat transfer performance of buried
tube heat exchanger with different phase change temperature backfill materials is studied under intermittent operation in
summer. The results show that buried tube heat exchanger adding PCM can effectively improve the heat transfer
performance, which can relief heat accumulation around the pipe in the short term. By using the phase transformation
temperature of 18 “C PCM backfill, the heat transfer in unit well depth is at least 49.54% higher than that of ordinary
backfill material. At the beginning of the intermittent operation, the heat transfer decreases gradually with increasing
temperature of phase change temperatures. The lower phase transition temperature of the PCM can obviously improve the
heat exchange. But with operation time being longer, the higher transition temperature of PCM backfill heat exchanger is
better than previous lower temperature. In addition, during the period of running, different phase transition temperature of
the PCM show different melting and solidification characteristics. When melting and solidification alternates, buried tube
heat exchanger with PCM can slow down the soil temperature fluctuation during the operation period.

Keywords: buried tube heat exchanger; phase change; phase change temperature; melting heat transfer; numerical

simulation



