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A Study on the Thermal Characteristics of the Vacuum Jacket Valve for
Transporting Liquefied Hydrogen According to the Degree of Vacuum
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jchoi72@dau.ac.kr Abstract >> Liquefied hydrogen have advantage which reduces the volume by

_ about 800 times or more compared to hydrogen gas, so it is possible to increase
Ez\iies'zzd ig;‘;i;:igfgg; ,  thestorage density. However, liquefied hydrogen produced by cryogenic cooling
Accepted 25 November, 2021 Of 20 K or less at normal pressure has a problem of maximizing the insulation ef-

fect that blocks heat introduced from the outside. Representative insulation
technologies include vacuum insulation and multi-layer insulation materials and
in general, heat blocking is attempted by combining insulation technologies.
Therefore, in this study, the pressure of the internal vacuum layer was changed
to 10™, 102, 10 and 10™ Torr to confirm the thermal insulation performance of
the vacuum jacket valve for transporting liquefied hydrogen. As a result, it was
confirmed that the insulation performance improved as the degree of vacuum
increased.
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Fig. 1. Classification of flow regimes related to Knudsen number
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Table 1. Boundary, initial conditions and mesh information

Working fluid Liquified hydrogen
Boundary Velocity (m/s) Temperature (K)
. Temperature
condition 1 4 e 540
Hydrogen Vacuum
Initial 209.911
condition Temp: 4 (K) Temp: 293.44(K)
Pre: 101,325 (Pa) | Pre: 10" to 10° (torr) 141,274
Turbulence .
model SST Laminar 72637
MeSh 4.000
Nodes 2,989,486 w .
Elements 820,842 @
Fig. 3. Temperature distribution on all region according to degree
Type Polyhedra of vacuum. (a) 10" Torr, (b) 10 Torr, (c) 10° Torr, (d) 10™ Torr
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Fig. 4. Temperature distribution in vacuum layer in conditions

of degree of vacuum. (a) 10" Torr, (b) 102 Torr, (c) 10° Torr,
(d) 10™ Torr
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Fig. 5. Velocity filed in vacuum layer. (a) 10” Torr, (b) 102 Torr,
(c) 10 Torr, (d) 10™ Torr
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