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(45) NUMERICAL STUDY ON GENERATION®GROWTH OF HYDROTHERMAL CONVECTION
AROUND FINITE HEAT SOURCE IN ROCK GROUND

By Y.Ito*, K.Sato** and T.Shimizu*

ABSTRACT

Recently, it attracts public attention how to dispose the high level
radiocactive nuclide waste. The usage of deep underground cavern in
rock ground is proposed as one of repository ways. When we deal with
the heat diffusion and nuclides transfer around a disposal cavern, it
is one of the key subjects to find characteristics of hydrothermal
convection in disposal rock ground.

This paper presents some numerical studies of hydrothermal convection
around finite heat source in uniform rock ground. In order to examine
these problems in rock aquifer, two-dimensional computation technique
for analysis of coupled seepage-heat transfer around finite heat source
are done by means of the finite element method and the modified Fluid
in Cell method under different Ravleigh number. The governing
equations are consisted of continuity, Darcy and energy equations.

The density change depends on Boussinesq approximation.

The main conclusions by this study can be summarized as follows:

The correlation was recognized between Péclet number Pe and Rayleigh
number Ra in the rock ground. The growth of thermal plume is governed
by heat conduction at low Rayleigh number. The generation and growth
process of hydrothermal convection differs according to the Rayleigh
number Ra.

* Dept., Nuclear Power Development, Kumagai Gumi Co., Ltd.
¥* Faculty of Engineering, Saitama University.

—220—



