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Experimental analysis on operation process of horizontal

ground heat exchanger under cooling provision
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Abstract ; Experiment on ground source heat pump (GSHP) was conducted in summer to monitor the factors
such as the heat exchange performance parameters of horizontal ground heat exchangers (GHEs)., the

climatic conditions around the testing site and variations of soil temperatures and moistures during the

Wi HEE:2016-03-02
HETHE: HEHRBFH4S (41502284,51568014,41272358) ;) P4 [ SR L% 3 4 (2013GXNSFBA019233) 5 ] 74 £ 51 7
ABYR 5 T BEE A S I = U H (RERLRE 15-J-21-D
fEHE/ A0 A Q981 , Bl H %, 4, FENFER)Z I GE N H £ R 58 5 - TR W5, (E-mail) zengzhaotian@
163. com,
B GEAE AR - B0 L, (E-maiD Ihb@glut. edu. en,
Received:2016-03-02
Foundation item: National Natural Science Foundation of China (NO. 41502284, 51568014,41272358) ; National Natural
Science Foundation of Guangxi (NO. 2013GXNSFBA019233); Project of Guangxi Key Laboratory of
New Energy and Building Energy Saving(No. 15-J-21-1)
Author brief;Zeng Zhaotian(1981-), associate professor, PhD, main research interests;application technology of shallow
geothermal energy and environmental geotechnical engineering, (E-mail)zengzhaotian(@163. com.

Lu Haibo(corresponding author) , professor,PhD, (E-mail)lhb@ glut. edu. cn.



L GBEF HATNTATFEERAREFTRERR 47

operation process. The heat exchange performance of horizontal GHEs as well as the variation laws of
temperature and moisture fields around their surrounding soils was explored. The results showed that the
intermittent operation model of GSHP was beneficial to the recovery of soil temperature field. The heat
exchange capacity of horizontal GHEs from their surrounding soils improved significantly with the increase
of downtimes. The climatic conditions had an obvious influence on the distributions of soil temperature field
around the horizontal GHE. The influence of climatic conditions on soil temperature was becoming obvious
with the decrease in burial depth. The changing amplitude of soil temperature field decreased with the
increase in distance from the horizontal GHE was found, resulting in a heat influence range of the GHE with
a radius of about 1.0 m. Finally, the impact of heat exchange of horizontal GHE to soil moisture field was

in-apparent. However, the surface water infiltrating caused by rainfall was an obvious influence factor on

the variation of soil moisture field.

Keywords: ground-source heat pump ( GSHP ); horizontal ground heat exchanger; heat exchange

performance;soil temperature and moisture fields;moisture migration
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Table 1 Statistical results of heat exchange performance

parameters with different operation modes
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