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A Numerical Model for Analysis of Groundwater Flow with
Heat Flow in Steady-State

4 - ZE - O
Wang, Soo Kyun - Cho, Won Cheol - Lee, Won Hwan

Abstract

In this study, a numerical model was established and applied to simulate the steady-state ground-
water and heat flow in an isotropic, heterogeneous, three dimensional aquifer system with uniform
thermal properties and no change of state. This model was developed as an aid in screening large
groundwater-flow systems as prospects for underground waste storage. Driving forces on the system
are external hydrologic conditions of recharge from precipitation and fixed hydraulic head bounda-
ries. Heat flux includes geothermal heat-flow, conduction to the land surface, advection from recha-
rge, and advection to or from fixed-head boundaries.

The model uses an iterative procedure that alternately solves the groundwater-flow and heat-
flow equations, updating advective flux after solution of the groundwater-flow equation, and updating
hydraulic conductivity after solution of the heat-flow equation. Dierect solution is used for each
equation.

Travel time is determined by particle tracking through the modeled space, Velocities within blocks
are linear interpolations of velocities at block faces.

Applying this model to the groundwater-flow system located in Jigyung-ri, Songla-myun, Youngil-
gun, Kyungsangbuk-do, the groundwater-flow system including distribution of head, temperature
and travel time and flow line, is analyzed.
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