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Numerical Analysis on the Increasing Temperature Characteristics
of Vaporizer Fin for Liquefied Natural Gas with Super Low
Temperature
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Abstract © This study is numerical analysis on the increasing temperature characteristics of vaporizer fin for
liquefied natural gas with super low temperature. Existing LNG vaporizers use the direct contact heat transfer
mode where the extreme super low temperature LNG of -1627 flows inside of the tubes and about 207 air
flows on outside of the fin. Recently, the waporizers with great enhanced performance compared to
conventional type have been developed to fulfill these requirements. The wvaporizing characteristic of LNG
vaporizer with air as heat source has a fixed iced. These characteristic cause a low efficiency in vaporizer,
total plant cost and installing space can be increased. The wvaporizing characteristics of LNG wvia heat
exchanger with air are analytically studied for an air heating type vaporizer. This study is intended to supply
the design data for the domestic fabrication of the thickness and angle vaporizer fin. Governing conservation
equations for mass, momentum and energy are solved by STAR-CD based on an finite volume method and
SIMPLE algorithm. Calculation parameter iz fin thickness, setup angle and LNG temperature. If the
vaporization performance of the early stage and late stage of operating is considered, the case of $=90° was
very suitable. In this paper was estimated that the heat transfer was most promoted in case of THF=2mm.
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Fig. 1 Geometry of present research vaporizer fin
models.
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Fig. 2 Grid system for the calculation domain
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Fig. 3 Photograph of fixed ice by the general

vaporizer module.
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Fig. 4 Comparison of fixed ice thickness for the
various models at THrF=mm.
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Fig. 5 Comparison of fixed ice thickness for the
various fin thickness and angles.
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Fig. 6 Comparison of heat flux for the wvarious
angle at the fin end wall at TIN = -162TC,
and THF=2mm
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Fig. 7 Comparison of heat flux for the wvarious
angle at the fin side wall at TIN = -162TC,
and THF=2mm
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Fig. 8 Comparison of fin temperature for the

various models at Ty = -1627T
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Fig. 9 Temperature distributions of between the fin
space.
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fin model for temperature measurement on the

fin end.
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