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Abstract

Ground water source heat pumps are clean, energy-efficient and environment-friendly
systems for cooling and heating. Although the initial cost of ground water source heat pump
system is higher than that of air source, it is now widely accepted as an economical system
since the installation cost can be retumed within a short period of time due to its high
efficiency. In a ground water source heat pump system, the variation of the ground water
temperature is an important factor that influences the system performance. In this study,
variation of the ground water temperature of a single well system is studied experimentally for
various operating conditions. When ground water flow exists in the underground, the returned
water exchanges heat efficiently with the ground and the temperature of the ground water
remains nearly constant. Hence the short circuit problem is minimized. If an active flow of
ground water flow exists in the underground, a singe well heat pump system will be free of
short circuit problem and can operate with high performance.
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Fig. 4. Camera monitoring of well.
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Table 1. Conditions of experiment A and B.

Type Flow rate Return water
(Ipm) temperature (C)

22

A 70 38

43
70

B 85 22
100
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Fig. 5a. Variation of ground water temperature
(Flow rate: 70 Ipm, Return water temperature : 22T).
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Fig. 5b. Variation of ground water temperature
(Flow rate: 100 Ipm, Return water temperature : 22°C).
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Fig. 5c. Variation of ground water temperature
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Fig. 8. Variation of ground water temperature
(Flow rate: 70 Ipm, Return water temperature : 38 C).
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Fig. 9. Recovery of ground water temperature
(Flow rate: 70 Ipm, Return water temperature : 38TC).
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