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Pseudo 3D model of ground heat exchanger for GSHP

Huang Junhui® , Shi Xiaoyan', Tang Zhiwei?
(1. College of Water Conservancy and Gvil Engineering, China Agricutural University , Beijing 100083, China;
2. College of Environment and Energy Engineering , Beijing University of Technology , Beijing 100022, China)

Abstract In order to simulate the behavior of the U-tube ground heat exchanger (GHE) used in ground source heat
pump (GSHP) , a pseudo 3D model was developed which was based on coupling two less dimensional models. A heat
exchange power function was introduced as the boundary conditionfor the inlet of the U-tube. The distance between the
heat source and the center o the field was simplified by calculating a mean distance between them. Fnite-volume-
method was used to solve the control equations. The maximum and mean relative error between numerical and
experimental results were only 3. 48 % and 1. 33 % respectively. According to the numerical results, with a 40 m depth
borehole the specific value between inlet and outlet temperature is 1. 34; with 80 m and 120 m depth this value were
1. 90 and 2. 77 separately, and the difference temperature caused by the outlet tube is minor. This came the conclusion
that extra borehole depth aggravates heat short circut between the 2 legs o the U-tube.
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1
Table 1 Parametersfor amulation
/ mm 300 U / mm 100
u / mm 32 (PE ) JTW- (m- K) 1] 0.42
/ mm 3.5 /' m 40
/K 13 /(m*hh) 0.5
Po/ kW 4.4 Po/ KW 1.6
() /TW- (m: K) 1] 1.33 [TW- (m- K) "] 1.53
) 1.90 2.77,
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