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ABSTRACT

In the concentric tube type recuperator, which is the most typical type of radiation recupe-
rator, installed on the exhaust-secion of industrial furnace, air flows between the adiabatic
outer tube and the inner tube in which exhausted gas flows with high temperature. The

waste heat of the exhausted gas is transferred to the inner tube, and transferred from
the mnner tube to the flowing air.
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The heat transfer by radiation in the concentric tube type recuperator is modeled using
spherical harmonics approximation, namely, P-N method and numerically analyzed conside-
ring the effect of dynamic flow field. The results are compared with the existing empirical
data. In addition, a theoretical method is presented for the analysis of the heat transfer
characteristics of a recuperator with a reradiator installed in the inner tube, which causes
re-radiant in the inner tube, and the characteristics of the recuperator is analyszed and

defined
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GAS SECTION AIR SECTION
x-DIRECTION x-DIRECTION
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oy _ o0y _ OT oT
x = L ox  ox ox D x = L ax Y
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Fig. 8 The variation of inner wall heat flux with the emissivity of reradiator at r./r;=0.3, r;=0.75m, £.=0.7,
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Performance of a Latent Heat Storage System Using

Two-Phase Closed Thermosyphon(Il)
—The Case of Constant Temperature Heating Fluid

Tae-il Kim * Ki-Hyun Kim"*
Graduate School, Ajou Univ.(Curvently Korea Power Engineering Co.)
*Dept. of Mechanical Engineering, Ajou Univ

An experimental study was carried out to investigate the performance of a latent heat storage system
using paraffin wax as the phase change material. A thermosyphon was employed to transfer heat from
the hot ethylene glycol flowing across the evaporator section of the thermosyphon into the wax. In order
to increase the effective thermal conductivity of wax, layers of copper wire mesh were immersed in
the wax. Experiments were run for volume ratios of 2%, 3%, and 4%, varying mass flow rate of ethylene
glycol in each case.

Some of the important results are as follows : (1) The wire mesh enhanced the conductive hea transfer
and thus, helped even out the temperature distribution in the wax : (2) The increase of the number
of layers of wire mesh increased the conduction. However, it also resulted in increasing the resistance
to the convective motion of liquefied wax : and (3) There is an optimal number of layers of wire mesh,

maximizing the performance of the storage system, which occurred at a volume ratio of 3~4% in the
present study.

A Study on the Heat Transfer Improvement in the
Exhaust-Section of Industrial Furnace

Hi-Yong Pak ' Sang-Myung Cha - Chul-Hee Han
Department of Mechanical Engincering, Hanyang University

In the concentric tube type recuperator, which is the most typical type of radiation recuperator, installed
on the exhaust-secion of industrial furnace, air flows between the adiabatic outer tube and the inner
tube in which exhausted gas flows with high temperature. The waste heat of the exhausted gas is transfer-
red to the inner tube, and transferred from the inner tube to the flowing air.

The heat transfer by radiation in the concentric tube type recuperator is modeled using spherical
harmonics approximation, namely, P-N method and numerically analyzed considering the effect of dynamic
flow field. The results are compared with the existing empirical data. In addition, a theoretical method
1s presented for the analysis of the heat transfer characteristics of a recuperator with a reradiator installed

in the inner tube, which causes re-radiant in the inner tube, and the characteristics of the recuperator
is analyszed and defined
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