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ABSTRACT

In the design of an electric power plant, the peak load necessary tomeet the load
demand is one of the important factors to be considered. This peak load usually
occurs wher most of the cooling air conditioning systems are being operated during
daytime in summer season, which inevitably entails the construction of an additional
electric power plant.

Moreover, because the peak load has a tendency of increasing it's value with the
improvement of human welfare, this also reguires the contruction of a bigger
additional electric power plant. In order to save the investment cost of the additional

electric power plant by the peak load, it is necessarily reguired to study how to cope
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with such a problem. One of the various countermeasures to relieve the peak load
is to reserve the surplus electric power while the load demand is less and utilize

it when the load demand is more.

This study is aimed to carry out a basic experiment for the development of a
cooling air conditioning system with an ice chamber; the latent heat from the ice
which is produced with the surplus electric power during night-time can be utilized
in a part of the cooling loads during day-time. The experimental apparatus consists
of four major parts; the heating section consisting of the air duct and LD fan, the
cooling section with the ice chamber, the bundle of heat pipes made in a form of
the staggered arrangement with Cy,/ do=2.0 and Cx~ do=1.73, and the refrigerator

to cool down the ice chamber.

This study involves an intensive experiment concerning the convective heat
transfer of the air flow surrounding the bundle of heat pipes. The major
experimental parameters are the amount of working fluid, the velocity of air and

the working temperature.

The major findings of the study are as follows;
(1) The optimum amount of working fluid necessary for the horizontal heat pipes
is much more than that for the vertical type.
(2) The convective heat transfer coefficients of the air are coincided with the
experimental results of Grimson and Zukauskas.

(3) The equation of the mean heat transfer coefficient obtained in the present study
is Num= 0., 32R%&:2,
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