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Analysis of Heat Transfer Performance of

Buried Pipe Cluster of Ground Source Heat Pump under Dynamic Load Simulation

Zhang Yuanbo

( China Railway First Survey and Design Institute Group Co., Ltd, Xi’an, 710043 )

[ Abstract]

A full-scale three-dimensional heat transfer dynamic model with fluid-solid coupling for a group of five buried

pipes of a ground source heat pump has been established, and the dynamic simulation model was used in a project case to simulate

intermittent operation of one year and ten years with variable loads in the conditions of heat release in summer and heat absorption

in winter, the effects of thermal disturbances between pipes of a group and changes in ground temperature were analyzed when the

balance of cooling and heat loads throughout the year.
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Fig.2 Schematic diagram of model plan
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Table 1 Statistics of heat release and heat absorption by buried pipes and monthly load of building after balance of

cooling load and heat load

VA FASTAAR I A R P R R A 67 e IR R 1 HH e
Ao AR RN R BERN AR AR BERG IREA R
2 (kW) 2 (kW) 2 G&wW) B W) A W) dF (kWD i (kW) fa (kW)
1 64820.98 0.00 196.79 0.00 85327.45 0.00 259.05 0.00
2 46629.26 0.00 175.29 0.00 61380.69 0.00 230.75 0.00
3 19189.57 0.00 146.62 0.00 25260.29 0.00 193.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 14213.48 0.00 121.86 0.00 11879.96 0.00 101.86
6 0.00 33034.79 0.00 224.65 0.00 27611.25 0.00 187.77
7 0.00 79907.95 0.00 224.65 0.00 66788.93 0.00 187.77
8 0.00 67150.52 0.00 224.65 0.00 56125.98 0.00 187.77
9 0.00 14389.41 0.00 140.33 0.00 12027.01 0.00 117.29
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 18663.46 0.00 143.41 0.00 24567.75 0.00 188.77 0.00
12 59392.97 0.00 184.64 0.00 78182.27 0.00 243.05 0.00
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Table 2 Thermophysical property parameters
Fe 5 I REELR N #E kg/m? SR W/(mK) LAY T/(kgK) B JIREEE ke/(m's)

1 7K 998.2 0.6 4182 0.001003
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Fig.5 Inlet temperature difference of ground heat

&5

exchanger fluid in well 1# and well 2#
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Fig.6 Heat exchange rate of ground heat exchanger per

linear meter per day over time
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Fig.8 Ten-year change of average ground temperature
under intermittent operation with variable load
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