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heungseok.seo@kogas.or.kr Abstract >> In order to efficiently control boil-off rate of a liquefied hydrogen tank,

_ the important thing is to maintain an appropriate vacuum level. however, com-
Ez\iies'zzd Zg gzt‘::g:r’ojgzs pared to small and medium-sized storage tank, it is very difficult to create and
Accepted 24 November, 2023 ~ Maintain vacuum in large-capacity storage tanks. In this study, we aim to de-

termine the target level of future large-capacity storage tank technology develop-
ment and secure basic data on performance test methods by analyzing the cor-
elation between evaporation gas and thermal conductivity of liquefied hydrogen
storage tanks.
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Fig. 1. Schematic analysis model of a pressurized storage tank
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Fig. 3. Cross-sectional view of a pressurized storage tank for
analysis

Fig. 4. Analysis model and support of pressurized storage tank
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Table 1. Thermal conductivity for BOR analysis

Case Case 1 Case 2 Case 3 Case 4
Conductivity
. 1 2.
(mW/mK) 0 05 >
Case Case 5 Case 7 Case 7
Conductivity
. 1
(mW/mK) 3 73 0
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Fig. 5. Liquid density change result of 5,000 m® tank (10%
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Fig. 6. Liquid density change result of 5,000 m® tank (50%
level)
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Fig. 7. Liquid density change result of 40,000 m® tank (10%
level)

Table 2. BOR due to changes in liquid level and thermal con-
ductivity of storage tanks (5,000 m®)

Liquid level 10% 50% 90%
Case 1 1.411 0.308 0.083
Case 2 1.512 0.329 0.089
Case 3 1.614 0.350 0.094
Case 4 1.927 0.415 0.110
Case 5 2.468 0.527 0.139
Case 6 3.028 0.642 0.168
Case 7 3.604 0.760 0.197
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Table 3. BOR due to changes in liquid level and thermal con-
ductivity of storage tanks (40,000 m®)

Liquid level 10% 50% 90%
Case 1 0.441 0.112 0.029
Case 2 0.472 0.119 0.031
Case 3 0.502 0.126 0.033
Case 4 0.596 0.147 0.040
Case 5 0.761 0.184 0.051
Case 6 0.934 0.222 0.062
Case 7 1.114 0.262 0.073
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Fig. 8. Analysis result of BOR performance test of storage tank
(5,000 m%)
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Fig. 9. Analysis result of BOR performance test of storage tank
(40,000 m®)
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Fig. 11. Analysis result of BOR performance test of storage
tank for 30 days (40,000 m®)
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