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Thermal Analysis of Double-tube Triple-flow LNG Vaporization System
Sang Kook Yun'

Key words : LNG open rack vaporizer(3da7t2 /4] 71317]), TRIDEX LNG vaporizer
(o1& AEEZE LNG 718371, LPG revaporizer(3M #4724~ A7137), Sea
water desalination unit(&l4 B43 &)

Abstract

As sea water is being used as only heat source of LNG open rack vaporizer, serious
problem has been rigsen in LNG terminal by the lack of heating energy source for LNG
vaporization due to the temperature drop of sea water in winter. In this paper the new
double-tube triple-flow(TRIDEX) vaporizer was suggested to solve the problem and the
system was thermally analysed. LPG(liquefied petroleum gas) and sea water were
introduced as the heat sources for LNG TRIDEX vaporizer. The flow patterns of
TRIDEX vaporizer are as follows: LNG flow in the annular space, PG(petroleum gas)
flow in the inner tube, and sea water flow in the outside of the double pipe. The overall
LNG vaporization system was consisted of TRIDEX vaporizer, LPG vaporizer and PG
heater. LPG in TRIDEX was directly dispersed in the sea water desalination unit, so
that LPG turns to be gas phase for the reuse in TRIDEX vaporizer. New TRIDEX
vaporizer system for LNG evaporation was analysed as much more effective than the
present single tube one in the case of colder temperature of sea water in winter.
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Fig. 1 Current LNG vaporization system.

Table 1 LNG evaporation rate in open rack

vaporizer changing with sea water
temperature.
Sea water LNG . Efficiency of
temperature vaporization heat exchange
rate(Ton/h)
05T 22.7 12 %
1.0 45 25
2.0 85 47
3.0 115 64
4.0 135 75
5.0 165 92
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Table 2 Typical operation conditions of TRIDEX system.
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Fig. 4 Cross section of TRIDEX vaporizer.
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