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Abstract - LNG is supplying to consumers as gas phase vaporized by major seawater vaporizer,
i.e.. openrack vaporizers. But as soon as the temperature of seawater drops below 5C in winter, the
submerged evaporators should be operated and cause a lot of energy consumption because of their
natural gas combustion. In order to reduce the consumption amount, in this study new two-way
supplying method of seawater instead of the present one-way supplying system is introduced and
analysed the technical possibilities and economical savings. The results showed that in case of the
temperature of seawater becomes below 2.5°C, LNG can be evaporated using ORV without operat-
ing S MV. If this system is applied in Incheon LNG terminal, the energy saving reaches 11,770 Ton
of LNG as 11,760 million won. By the analysis, the two-way supplying system of seawater in ORV
can be the most effective method to be able to save huge amount of energy every year.
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a : Heat exchanging tubes, b : Upper header, ¢ : Lower

header, d : LNG, e : NG, f : Seawater
Fig. 1. Structure of current LNG open rack

vaporizer.

Table 1. Current LNG evaporation rate of ORV
with seawater temperature in winter

5Cor
above

Temperature of
seawater (C)

Evaporation rate

180 | 149 | 98 74 50
(T/h)

Evaporator

100
efficiency (%)

82.8 | 544 27.8
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Fig. 2. LNG evaporation phenomena inside tube.
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Fig. 3. Temperature and velocity profile of sea-
water in current ORV.
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a : Upper head of seawater, b : Lower head of seawater, c :
LNG, d : NG, e : Seawater

Fig. 4. Two-way supplying system of seawater
in ORV.
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Fig. 5. Temperature profile of two- way seawa-
ter supplying system in ORV.
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Fig. 6. Winter seawater temperature of Incheon
in 2018.
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Fig. 7. Current LNG evaporation rate of SMV
with seawater temperature in winter.
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Fig. 9. LNG evaporation rate of SMV with two-
way seawater supplying system.
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Table 2. LNG evaporation rate of ORV with two-
way seawater supplying system in winter

Sea water
4 2. 2 1
temperature (C) 3 3
ORV Evaporation
180 148 100

rate (T/h)
SMV Evaporation

rate (T/h) ) 32 80
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