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The purpose of this study is to evaluate a vacuum composite insulation system for liquefied hydrogen tank application by
building a structural unit insulation performance evaluation equipment and conducting experimental research on boil—off gas
generation inside the tank, As a cornerstone study for future experimental research on MLI of high vacuum insulation system,
the insulation performance is evaluated according to the heat flow rate, effective thermal conductivity, and boil—off rate derived
from the experimental results, In particular, in the case of ML, it is important to secure experimental data reliability of structural
unit insulation performance because the material performance of standard materials and laboratory units may differ from that of
structural units, Therefore, as a cornerstone study to secure experimental data reliability, this study developed a structural unit
testbed in the form of a double tank capable of cryogenic cargo transportation, and obtained and analyzed insulation
performance results in a soft vacuum,
Keywords : Vacuum composite insulation system(Zl&2 =gt HHEAAEH) MU(CIESHERY), Heat flow rate(E@FLE), Effective
thermal conductivity(R2@MEE). Boil-Off Rate(BOR, X[XH7|Sf7 ABIME)
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Fig. 1 Shape and dimensions of the insulation test equipment
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Table 1 Base Pressure for 3 cycle test

Cycle Base pressure (torr)

1 0.038

2 0.036

3 0.034
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Table 2 Analysis scenarios

Case Scenarios
1 Model with inlet and outlet
2 Model with inlet and outlet + GW
3 Model with inlet and outlet + Aerogel
4 Model with inlet and outlet + GW + Water

Table 3 Thermal conductivity for insulation

Thermal conductivity (W/m—K)
Glasswool 0.03
Aerogel 0.01
Glasswool + Water 0.54

Fig. 8 Left: Ideal model, Right: Model with inlet and outlet
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Fig. 9 Heat transfer analysis results
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