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Cooling Performance of a Hybrid Ground-Source Heat Pump with Different Cooling-Water

Loop Configurations
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ABSTRACT

The hybrid ground-source heat pump (HGSHP) has been proved to be a promising alternative to the
conventional vapor-compression air-conditioning technology. The COP of HGSHP is generally higher than that of
the conventional one, while its life cycle cost is considerably lower. However, the first cost of HGSHP is relatively
expensive. To make the technology economically competitive, an energy-efficient configuration of the system
components must be seek. Two configurations of cooling-water loop are investigated in this study. A cooling water
from a heat pump flows through a cooling tower and then a ground heat exchanger in the first configuration
(Config A), whereas the cooling water flows through the ground heat exchanger and then the cooling tower in
Config B. In this study, the space cooling of a typical convenience store is modelled using TRNSYS program.

The simulation period is 20 years with 1-hour time step. It was revealed that the COP and energy consumption of
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Config A are better than those of Config B. In addition, the increase of ground temperature over time for Config A is

lower than that of Config B. Furthermore, the operation time of the cooling tower for Config A is comparatively

lower than that of Config B. It was also found that the average annual electricity cost of Config A is 925 Baht lower

than that of Config B.
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