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Studies on Heat Storage Water Tank

Part 1—Experimental Study on Mixing Process of
Stratified-type Heat Storage Water Tank

by Makoto Tsujimoro*!, Kazunobu Sacara*? and Nobuo NAKAHARA*?

Synopsis : Experimental studies on a stratified-
type heat storage water tank were carried out to
obtain the principle which can predict thermal
characteristics of the vessel for given shape and
input conditions.

The unit length of the experimental vessel is
0.8 m, and input flow rate, diameter of inlet and
outlet, and the length of the vessel wcre varied
considering the real scale heat storage tank under
the law of similarity using Archimedean irumber.

A model which explains the mixing process in
the vessel is proposed. The model consists of three
regions, i.e. @ perfectly mixed region at the top,
® one dimensionally diffused region at the inter-
mediate, and ) dead region at the bottom beneath
the outlet.

From the experimental observation it is assumed

*1,%8 Department of Architecture, Nagoga Univer-
sity, Member

*¥2 Department of Architecture, Mie University,
Member

that, in (B, region, thermal diffusion is of the order
of molecular one in vertical direction and water
temperature holds uniform in horizontal direction.

Comparing the values calculated by the proposed
mixing model with experimental data, an equation

which predicts the depth of & region was obtained

as follows.
Arin(l/dy)?=0.41
where,
Arin= ,@ﬂfﬂgﬂ

w

! :depth of perfectly mixed region

dy : diameter of inlet

Ap : density difference of water between in-
flow and initial vessel condition

Qo : density of water at initial vessel condi-
tion

g :gravity acceleration

u : velocity of inflow
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