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A Study on the Convective Heat Transfer in a Regenerative
Ice Energy System by a Bundle of the Heat-pipes.

Gweon Hyeong-jeong, Kim Kyong-suk, Kim Kyung-kun

Abstract

In the design of an electric power plant, the capacity to meet the peak load demand is one
of the important factors to be considered. This peak load usually occurs when the 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.

This study is aimed to carry out a basic experiment for the development of a cooling air
conditioning system using the ice energy by the surplus electric power during the night-time,

The experimental apparatus consists of four major parts ; (1)the heating section consisting
of the air duct and I.D fan, (2)the cold section with the ice chamber, (3)the bundie of heat pipes
made in a form of the staggered arrangement- with C,/d,=2.0 and C,/d,==1.73, (4)the
refrigerator system 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. This major experimental parameters are the
amount of working fluid, the velocity of air and the working temperature.

The major findings of the present study are as follows ;

(1) The optimum amount of the working fluid necessary for the horizontal heat pipes is

much more than that for the vertical type.

(21 The convective heat transfer coefficients of the air are coincided with the empirical

equations of Grimson and Zukauskas.
(3) The equation of the mean heat transfer coefficient obtained in the present study is
N »=0.32 Repa
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