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jKleel@gnu.ac.kr Abstract >> This study proposes a re-condensation system aimed at efficiently
managing boil-off gas generated in cargo tanks of liquefied hydrogen import
terminals. The system’s performance was assessed and validated through ther-
modynamic analysis, deriving condensation ratios and specific energy con-
sumption (SEC). The sensitivity analysis revealed that as pressure increased
from 4.0 to 12.8 bar, the condensation ratio decreased from 24.6 to 7.63, while
SEC increased from 0.175 kWh/kg to 0.399 kWh/kg. These results underscore
the critical interplay between the condensation rate and SEC in relation to the en-

ergy losses and efficiency of the re-condensation system.
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Fig. 1. Process flow diagram of the re-condensation system

Table 1. Specification of liquefied hydrogen tanker

Items Value Unit
Tank type IMO type B i
prismatic
Volume of LH; tank 64,000 m’
Working pressure 1.06 bar
Boil-off-rate 1.2 Y%/day

Table 2. Compositions of LH, and BOG

Compositon (mol%)
Components
LH, LH, BOG
Para-H, 99.6 99.6
Ortho-H, 0.4 0.4

Table 3. Design parameters for process simulation

parameter Value Unit
BOG compressor adiabatic efficiency 75 %
BOG compressor pressure ratio 3.7 -
Submerged pump adiabatic efficiency 75 %
Submerged pump pressure ratio 2.7 -
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Table 4. Stream information of the re-condensation system
stream BOG (1) BOG (2) LH, (1) LH; (2) LH, (3) BOG (3)
Vapor fraction 1 1 0 0 0 1
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