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HYBRID GROUND SOURCE HEAT PUMP/CONTROL STRATEGY/TRNSYS

SIMULATION

It has been proved that the ground source heat pump is an energy-efficient
alternative to conventional vapor-compression air conditioning systems. Heat is
removed from buildings and rejected to the ground in the summer, and then removed
from the ground and rejected to the house in the winter. However, there is a large
unbalance between the amount of energy removed from the ground during the winter
and added to the ground during the summer in cooling-dominant regions like Thailand.
A hybrid ground source heat pump can effectively mitigate this unbalanced ground
thermal load by adding cooling towers into the ground source heat pump system. It was
found that the weather conditions of installation locations have a significant impact on
the design, optimal control strategy, and performance of hybrid ground source heat
pump systems. The major objective of the current study is to investigate the
performance of a hybrid ground source heat pump for a standard size 7-Eleven store,
the largest chain of convenience stores in Thailand. The detailed design is conducted. In
addition, the optimal control strategy and performance are determined by using the
TRNSYS simulation program. A model of a 7-Eleven store with an area of 111.6 m?
was developed and simulated using the weather conditions of Bangkok. The results

shows that the required heat pump capacity is 10.1 RT with a length of 1,692.46 m of



the ground heat exchanger and a 5 RT cooling tower. It was found that a configuration
with the flow direction of the cooling water from the ground heat exchanger to the
cooling tower provides a better performance than that of a configuration with the flow
direction from the cooling tower to the ground heat exchanger. Among several different
control strategies studied, the one with the operation period of the cooling tower
synchronizing with that of the heat pump compressor provides the least amount of
annual energy consumption. The predicted energy consumption of the whole system is
62,386.93 kWh/year while the heat pump consumes 57,267.65 kWh/year (91.79% of
the whole), the circulating pump No.l consumes 3,375.96 kWh/year (5.41%), the
circulating pump No.2 consumes 1,065.52 kWh/year (1.76 %), and the cooling tower

fan consumes 677.81 kWh/year (1.08 %).
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