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Abstract:Shallow geothermal energy is defined in The Standard for Evaluation of Shallow Geothermal Energy
as the heat energy which is “contained in the surface depth no more than 200 meters and not exceeds
25°C” . In addition, there is no specific rule on the Borehole Heat Exchanger(BHE) depth in Technical Code
for Ground-Source Heat Pump System. Generally take 100 — 120 meters, according to the actual engineering
experience and calculation. A three—dimensional numerical heat transfer model is proposed in this
paper,which calculates the heat transfer in different depths and analyzes the influence of various factors on
the depth of BHE. Conclused that the flow rate in the pipe is the most important factor . Geothermal gradient,
thermal physical properties of backfill material and the spacing between pipes also have influence on the
heat transfer of the BHE in different depths.So in actual project ,if we want increase BHE depth, we should
increase the flow rate in the pipe and reasonablely increase BHE size.

Key words:depth of borehole heat exchanger; numerical heat transfer models; flow rate; parameters of

BHE.
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Fig.3 The temperature response figure of stratigraphic profile

typical parameters
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Tab.1 The parameters list of numerical calculation model

i H M A EINs TREHH
EHFLEAE /m 0.15 0.14 ~ 0.2
AL /m 100 20 ~ 200 50 ~ 120
HIESME fmm 32 25 ~ 32
FAE N /mm 26 20 ~ 26
HHEEA U U\ U
RN /m 0.06 0.06\0.1 0.04 ~ 0.1
HTEAELEE /(°C -+ 100 m™) 4 ’ -4
WZZEA TR [(w + CTm™) 2 1~3
HJZARBAZE /(m] - m*C™") 2 15~3
AR fw - Cm™) 2 12 1 ~3
[EHEATRMATUES /(m] « m*C7) 2 15~3
BNHHE /(m® - hT) 1 02 ~2 05 ~2
KR () /C 30 24\27\30 24 ~ 35
KR (%) /C 8 6 ~ 12
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Fig.5 The depth — heat power figure in different
flow rates
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Tab.2 The comparison table of depth- pipe diameter

TR /m RS
30 ~ 60 DN20
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