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Performance Evaluation of Open-Loop Ground Water Heat Pump system

Taewon Kim
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Abstract : Open loop or ground water heat pump systems are the oldest of
ground—source systems. Standing column wells can be used as highly efficient
ground heat exchanger in geo-thermal heat pump systems, where hydrological and
geological conditions are suitable. These systems require some careful
considerations for well design, ground water flow, heat exchanger selection etc.
This paper describes ground water temperature variations, performances in
heating and cooling mode and the results of ground water analysis.
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COP : coefficient of performance A5 | Aolth,

Q : heat capacity (kcal/h)

W : power (kW)

T : temperature (C)

m : mass flow rate (kg/h)

C, : specific heat of fluid (kcalkgC)
¢ : condenser

e : evaporator
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Table 2 Sites of applied SCW.
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Zg- o924 20RT
Z9- ERAH 90 RT
A& EXY 105 RT
| AF- dueg T0RT
%4 13 180 RT
Z4- 23 B 300 RT
A5- 13 100 RT
e 54 60 RT
A4 A5 3 125 RT
 FE- WA 120 RT
Mg - Folg stu 170 RT
7271 dgta 440 RT
Ad-dEg 100 RT
3d- u3 300 RT
FE.g3xs3 260 RT
oA - gz A9 160 RT
25 - ggn 800 RT
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Fig. 1 Schematic diagram of open-loop heat pump
system including water thermal storage.
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Table 4 Results of ground water analysis (Cheongju)
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Fig. 2 Temperature variation according to
borehole depth.
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Fig. 3 Water and ambient Temperature
variation according to time duration.
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Fig. 4 Temperature variation during 10

continuous days in heating mode.
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Fig. 5 Temperature and COP variation of
heating mode.
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Fig. 6 COP variation according to entering
water temperature in heating mode.
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Fig. 7 Temperature variation during 8
continuous days in cooling mode.
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Fig. 8 Temperature and COP variation in
cooling mode.
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Fig. 9 COP variation according to entering
water temperature in cooling mode.
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