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3 Dimensional Numerical Simulation for the Closed Loop Heat Pump

System Using TOUGH2
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Abstract @ To evaluate the effect of groundwater flow on the outlet temperature of a geothermal
heat pump, 3 dimensional numerical simulations are performed considering both groundwater flow
and pipe flow in the U-tube using TOUGHZ2. The present study involved the following 4 simulation
cases: (1) no groundwater flow, (2) slow groundwater flow (hydraulic conductivity: 1.0 x 107
w/s), (3) fast groundwater flow (hydraulic conductivity: 1.0 X107 m/s), and (4) groundwater
flow varying with the depth (hydraulic conductivity: 1.0 X107 - 1.0 x10™ m/s). The effect of
groundwater flow on the outlet temperature is significant where hydraulic conductivity of
aquifer is 1.0 X107 m/s. Where hydraulic conductivity of aquifer is 1.0 X107 m/s, however,
that effect is negligible.
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p, : water density

u, : Darcy velocity of water

£ : gravitational acceleration

A : thermal conductivity

T : temperature

h,, : specific enthalpy of water
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3.2 Numerical Simulation
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