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The Effect on the Heat Transfer According to Geometric Variation of
Air-Fin Vaporizer with at Cryogenic Temperature

Sang-Chul Lee, You-Sik Shin, Kang-Youl Bae,
Han-Shik Chung and Hyo-Min Jeong

Key Words: Heat Transfer(Zdg), Air Fin Vaporizer(F24] 7]3}7]), Liquefied Natural Gas(% 3}
A7)

Abstract

At present time, ING demand of the world is increasing and the piping line for NG transportation has
been already installed in Korea. The air fin vaporizer is, however, required because of the transportation
for remotely local areas. This paper numerically investigates on the heat transfer characteristics of relevant
geometric variations of air-fin vaporizer which is heated by air not by sea water. This vaporizer must be
designed in consideration of both efficiency and economics because air is relatively a little heat source. In
this study, the pipe and the longitudinal fins are fundamental geometric considerations. Main parameters of
geometry are the number, the thickness, and the length of the fins. Finally, the results of heat transfer
effects are investigated with the characteristics of each parameter variation.
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Fig. 1 Schematic diagram of commercial air fin vaporizer

h, Te

=2R/Fu (Fng0)

Cryogenic Fluid

Fig. 2 Schematic diagram of vaporizer geometry for
numerical analysis
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Fig. 3 Numerical models of vaporizer

Fig. 4 Grid system of numerical models
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Table 1 Parameters for numerical analysis
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Table 2 Thermal conductivity of pure aluminum
according to temperature
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Fig. 5 Graph of numerical data on outside wall
temperature according to thermal conductivity
at 10'Wm’K<h< 10°W/m’K
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Fig. 7 Temperature distributions of fin center radius
according to increase of Fy
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