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1. Heat Transfer Problems in an Aquifer
Containing Hot Water

By Koichi Urakami
(Department of Geophysics, Faculty of Science, Hokkaido, University)

In this paper, heat transfer probloms of hot springs of the so-called aquifer type
were studies by the writer for the following two cases:

1) Impermeable layer, in which fluid flow is negligible. A layer which lays near
the ground surface satisfies heat conduction equation in steady state, and its solution
are given by (7)~(21) for tmo-dimensioual models (shown by Fig. 1~Fig. 3). Observa-
tions of temperature distribution of hot springs suggested that horizoutal gradient of
temperature is much smaller than vertical one. This means that the horizontal heat
transport is negligible, then the equation is rewritten by one-diweusional form and its
solution is a lenear function. Temperature distribution on vertical section calculated
from two-dimensional models are approximated by a straight line (Fig. 9~Fig. 18). From
this, the case in which an cooling law (as same as Newton’s law) is realized is easily
developed. When we consider heat heat transfer under this condition, it is possible to
use the new cooling law and to get rid of the difficulty of double layers.

2) Agquifer containing hot spring water, in which heat transfer occurs by covection
and conduction. When hot water flows uniformly through the aquifer with constant thick-
ness (Fig. 25), gradient on flow direction may be negligible. Then the equation of heat
transfer becomes (38), and if conditions at the surface are (39), A,=0 and 7'=7T, at =0,
the solution is given by (41). The heat radiated from the surface is proportional to the
surface temperature. When the heat is estimated by the avarage temperature instead
of the surface Tempeuatpre, the error is small, then the heat transfer equation may be
expressed by (49).



