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Abstract

The analysis of propellant feeding sub-system is performed using a commercial code SINDA/FLUINT, the comprehensive
finite-difference, one-dimensional, lumped parameter tool. With the code, cryogenic helium supply system, liquid oxygen supply
system, helium injection cooling system are evaluated. The code gave satisfactory estimation scheme for propulsion system
characterized by cryogenic temperature and high pressure, two phase flow. This paper focuses on presenting calculation scheme
of propulsion sub-system using one-dimensional code like SINDA/FLUINT.
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Fig. 1 Helium feeding sub-system
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Fig. 2 Estimated mass flow rate
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measured data
220 0.30
200 4 —u— Test data {o2s E
o Predicted data - g’)
180 4 ~—
PR 020 3
=80+ '\l\l\ Predicted flow rate ©
a ] B [ XTI
o 140 \k ..—?
2 120 »
I . 0.10 o
7]
2 ] Y g
o L. 0o o
80+ "\\‘\‘ S
.. =
w0l S 3y 0.00 :‘Iz:;
40 T T T T T T —Ow
o 10 20 30 40 50
Time (sec)
Fig. 4 Estimated mass flow rate
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Fig. 5 Estimated heat transfer rate
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Fig. 8 Schematics of heat and mass
transfer at the surface
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Fig. 9 Schematics of heat transfer at tank inner
wall
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Fig. 10 Estimated turbopump inlet temperature
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Fig. 11 Schematic diagramof helium injection cooling system
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Fig. 11 Comparison of analytical results with test data
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