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ABSTRACT

The research work was to study heat transfer into ground by using a set of vertical U-tube
ground heat exchangers. The depth of each tube is 6 m. A mathematical model using finite
difference method was established to simulate the performance of vertical U-tube ground
heat exchangers. To verify the model, the experiments were conducted. The predicted outlet
water temperatures of the ground heat exchanger agreed well with the experimental data, with
only about 5.9 % to 8.6 % discrepancy for 8 hour simulation. Subsequently, the parameters
affecting the heat transfer of ground heat exchanger were analytically investigated by using the
model. It was concluded that the decrease in hot water temperature ability was proportional to
the soil thermal conductivity and the length of ground heat exchanger. It was inversely
proportional to the fluid flow rate, the initial ground temperature and the operating period. The
results from the simulation was used to generate a set of correlations between the average heat

rate of the heat exchanger with the heat exchanger tube length.



