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Abstract Ground heat pump systems utilize the annually stable underground temperature to supply heat for space heating
and cooling. The underground temperature affects not only the underground ecosystem, but also the performance of these
systems. However, in spite of the widespread use of these systems, there have been few researches on the effect of the
systems on underground temperature. In this research, case studies with numerical simulation have been conducted, in order
to estimate the effect of ground heat pump systems on underground temperature. The simulation was coupled with the ground
water-ground heat transfer model and the ground surface heat transfer model. In the result, it was found that the underground
change depends on the heat transfer from the ground surface, the heat exchange rate, and the heat conductivity of soil.
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Fig. 1 Simulation Model.
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Table 1 Calculation case

Case AMW/mK) Q(W/m)

1-a 0.8 50

1-b 0.8 100

1-c 0.8 200

1-d 0.8 400

2-a 1.5 50

2-b 1.5 100

2-c 1.5 200

2-d 1.5 400

3-a 2.0 50

3-b 2.0 100

3-c 2.0 200

3-d 2.0 400

4-a 3.5 50

4-b 3.5 100

4-c 3.5 200

4-d 3.5 400
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Fig. 2 Distribution of underground temperature
(Case 1-a, Depth-20 m).

Fig. 3 Distribution of underground temperature
(Case 1-d, Depth-20 m).
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Fig. 4 Distribution of underground temperature
(Case 4-a, Depth-5 m).

Fig. 5 Distribution of underground temperature
(Case 4-d, Depth-20 m).
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Underground Temperature at -5m of depth
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Fig. 6 Fluctuation of underground temperature
(Case 1-a, Depth-5 m).

Underground Temperature at -20m of depth
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Fig. 7 Fluctuation of underground temperature
(Case 1-a, Depth-20 m).

20
19 L at -20m of depth

18
17
16 1
15
14
13
12
11

1-Jan-00 31-Dec-01 31-Dec-03 30-Dec-05 30-Dec-07 29-Dec-09

Fig. 8 Fluctuation of underground temperature
(Case 1-d, Depth-20 m).
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Fig. 9 Fluctuation of underground temperature
(Case 4-d, Depth-20 m).
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