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A Study on the Characteristics of Heat Exchanger using
Heat Pipe for various Working Condition

o @ & oF g e
Y. S. Lee, Y. S. Jang

ABSTRACT

The purpose of this research is to study the characteristics of heat exchanger using heat pipe
under various working conditions by a finite element analysis and experiment.
The results are as follows.

1) In this study, h = Max® is used for the convective heat transfer coefficient and A = 2.761
and B = 0.701 Mmax (-0-9626) were obtained as the results of experiment.

2) For several different working conditions, (Q/Qb) is predicted by varying the values of /Lt
and Re/Rc. The maximum value of (Q/Qb) is achieved when Re/Rc = 1and Lle/lLc=05.

3) The comparison between calculated value and experimental data showed agreement within
5% error. Therefore the method may be used to predict the performance of heat exchanger
using heat pipe for similar geometric conditions.

4) For Re/ Re/Rc of 0.2—0.3, the minimum thermal resistance exists when Le/Lt is 0.4—0.65.
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Fig.1 Schematic diagram of heat exchanger
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Table 1. Dimension and materials of heat pipe

Total length 0.62m

Out side diameter of pipe 0.0159m

Inside diameter of pipe 0.0137m

Wall thickness 0.0011m

Material of container AL 3004

Capillary structure special shape
groove

Table 2. Dimension and materials of Heat
plpe—Heat exchanger
Number of row(N)

Number of Heat pipe
in each row(#;)

Fin thickness 0.0018m
Fin shaps plane
Material Al 3004
Number of fins 551/m
Pipe outdiameter 0.0159m
Pipe thiokness 0.0011m
Pipe arrangement staggered
Pipe pitch (1D 0.04167m
™ 0.03812m
Condenser length 0.305m
Evaporator length 0.305m
Cross sectionChot side) 0.305%0.305m
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