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Abstract

The validity of the analysis results was confirmed based on the insulation test results, and the vaporization mass
generated in the common bulkhead was calculated to evaluate the common bulkhead propellant tank's insulation
performance. The analysis results were validated by comparing the transient heat transfer analysis with the insulation test
results. A transient heat transfer analysis was subsequently conducted on the common bulkhead propellant tank,
considering the internal heat conduction in the propellant tank and natural convection heat transfer due to the outside air.
This analysis extracted the heat flux generated in the common bulkhead and quantified the vaporization mass, a key
indicator of insulation performance. Consequently, the vaporization mass was calculated at 0.09 kg, below the insulation
design standard of 0.12 kg for the common bulkhead propellant tank, confirming it meets the insulation performance
standard.
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Fig. 1 Schematic View of Insulation Specimen
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Fig. 2 Experimental setup for Insulation Performance
Verification
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Fig. 3 2D model of Insulation Specimen
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Table 1 Composition for Insulation Specimen Model

Using Insulation Test

Part Material
Aluminum sheet AA2198
Insulation Foam DIAB H80
Metal container SS316L
Fuel LN2
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Fig. 4 Mesh Convergence Test for Insulation specimen
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Table 2 Thermal Properties for Transient Heat Transfer

Analysis
Conductivity Sp}elzlic Density
. 3
[W/mK] [J/kg-K] [kg/m"’]
AA2198 251 963 2,700
DIAB H80 0.026 1,750 80
SS316L 16.3 500 8,000
LN2 25.83 4,186 808
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Fig. 5 2D Axisymmetric Model of Common Bulkhead
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Fig. 7 Flowchart for Boil-off Mass Calculation
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Transfer Analysis Results
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