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ABSTRACT

The rocket propellant evaporates and is lost due to the heat input from the structure connected to the payload mounting part to the propellant
tank. In order to reduce this amount of heat input, a method has been considered in which the boil-off gas of the propellant is passed through
the pipeline to cool the structure. In this study, boil-off gas was flowed through various pipeline shapes created by a 3D printer, and the cooling
performance and pressure loss were evaluated. As a result, the cooling performance increased linearly with the length of the wet length, and a
relationship incompatible with the pressure loss was obtained. By using gyroid, it is possible to obtain a Nusselt number that is about twice as
high as that of a normal circular tube. We also created a numerical analysis model that reproduces the flow of the experiment for actual machine
analysis. As a result, similar trends were obtained in experiments and numerical analysis.
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Fig. 1. Vapor Cooling System

LH2 tank
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Fig. 4. Test Specimens No.2 (Triangular cross-section)

Fig. 5. Test Specimens No.3 (Triangular cross-section and Bottom
step, Bottom groove)
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Fig. 6. Test Specimens No.4 (Gyroid)

Table. 1. Specifications of test specimens

Test Weight Wet length ~ Channel path cross-
specimens [a] [mm] sectional area

[mm’]

No.1 63.33 2161 37.28

No.2 63.45 29.14 37.16

No.3 60.83 34.57 37.15

No.4 68.81 76.08 37.10
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Fig. 7. Experiment setup
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Fig. 8. Thermocouples on test specimens
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Fig. 9. Friction factor of test specimens
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Fig. 10. Nusselt number of test specimens

Table. 2. Comparison between of experiment and analysis value
Test

. f Nu flfsw Nugn
Specimens
No.1 0.061 169 13 129
No.2 0.080 192 15 119
No.3 0.13 221 2.4 159
No.4 35 356 43
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Fig. 12. Differential pressure
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