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under the constant inlet temperature boundary condition
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Comparative study on heat transfer models of U-bend deep
borehole heat exchanger based on different G functions

Wang Changlong'?, Sun Wanyu'?, Guo Yanchun?, Jiang Tianzhuo'?, Sun Yanhong'
(1.School of Civil Engineering and Architecture, Anhui University of Technology, Ma’anshan 243002, China;
2.Key Laboratory of Shallow Geothermal Energy, Ministry of Natural Resources of the People’s Republic of China,
Beijing 100195, China)

Abstract: The U-bend deep borehole heat exchanger (UDBHE) has a promising application po-
tential. This paper is based on the G functions of infinite cylindrical source (ICS) and infinite line
source (ILS) models, four heat transfer models of UDBHE are established, and they adopt the G
function of ICS or ILS model, and consider or ignore the time—varying heat flow at the borehole
wall, which are abbreviated as 1CS—q, ILS—q, ICS—c and ILS—c models, respectively. The accuracy
of the four models is studied by comparing with a more accurate two—dimensional numerical model
and experimental data under two boundary conditions. The results show that the ILS—q model is
the most accurate on the whole, and that the ICS—q model is the most accurate in analyzing the
long—term performance of UDBHE. The four models have large errors in the early stage, but after
enough long time, the errors of them are small except that the ILS—c and ICS—c models have large
errors under the inlet temperature boundary condition. The errors mainly result from two aspects:
the G functions of ICS and ILS models have some errors; ignoring the time—varying heat flow will
cause some errors. The results can provide reference for the heat transfer model study of UDBHE.

Keywords: U-bend deep borehole heat exchanger; G function; heat transfer model; infinite

cylindrical source; infinite line source model



