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Abstract For an analysis of the horizontal-type geothermal heat exchanger system, an understanding of the ground temperature
distributions is required in order to predict system performance. Because it is difficult to decide on the underground temperature
due to the adjustment of its temperature cycle, numerous calculations are required in order to decide on the temperature
cycle. In this paper, Buggs formula is utilized to decide a phase shift for outdoor temperature and ground surface temperature,
which are obtained from Korea Meteorological Administration. Overall, the underground temperature distribution in the
Changwon region is predicted as 10.5C ~20.3°C at a depth of 3 m.
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Fig. 1 Phase shift for adjust Temperature periods.
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Fig. 2 The change of ground temperature by ground
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Fig. 3 Comparison between surface temperature
measured results and simulation results.
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Fig. 4 The result of phase correction on underground
temperature by depth.
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Fig. 5 The result of phase correction on underground

temperature at 3 m depth.
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Fig. 6 The result of phase correction on underground

temperature at 5 m depth.
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Fig. 7 The result of underground temperature at 3,
5 m depth in Seoul.
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Fig. 8 The distribution of outdoor temperature and
surface temperature in Changwon.
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Fig. 9 Comparison between outdoor temperature and
surface temperature of two region.
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Fig. 10 Prediction of underground temperature dis-

tribution at depth 3, 5 m by Eq.(2).

Table 1 Underground temperature distribution in

Changwon
(Unit : C)
Depth ) 04 m 05m 10m 30m 50m
Day
31 001 065 297 536 1523 1641
59 | 207 -134 129 401 1297 1542
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365 520 563 7.18 876 1740 17.13
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simulation result of Changwon region and

measurement result of Busan region.
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