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Study on Temperature Drop Rate during Pressurant Discharge

Yonggahp Chung* - Moongeun Hong* - Ohsung Kwon* - Youngmog Kim*

ABSTRACT

The pressurization system in a liquid rocket propulsion system provides a controlled gas
pressure in the ullage space of the vehicle propellant tanks. It is advantage to employ a hot gas
heat exchanger in the pressurization system to increase the specific volume of the pressurant and
thereby reduce over-all system weight. Therefore a significant improvement in pressurization
system performance can be achieved, particularly in a cryogenic system. For this study air and
GN; are employed as external fluid and pressurant respectively. Numerical analysis on the
pressurant discharging characteristics have been compared with the experimental results performed
at the PTF(Propellant-feeding Test Facility). It is shown that the discrepancy of analytic and
experimental results is within about *15%. It is estimated that the temperature drop rate of
cryogenic pressurant immersed liquid oxygen can be predicted using this analytic approach
method.
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Fig. 1 Pressurant Tank Located in Cryogenic Tank
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Fig. 2 Schematic diagram of pressurization system
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Table 1. Pressurant tank specifications

Parameter Values
Material SUS 304
Cylinder 0.04063
Volume
3 Sphere 0.00375
[m’]
Total 0.04438
Cylinder length [m] 0.8776
Inner radius [m] 0.1214
Outer radius [m] 0.1365
Wall thickness 15.1 mm
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Table 2. Test conditions

Parameter Values
Initial pressure about 220 barG
Initial temperature about 300 K
External fluid Air (1 atm.)
Pressurant fluid GN:;
Orifice for discharge 3482 ~ 11.382
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Fig. 3 Biot number at Test10 condition
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Fig. 4 Heat transfer coefficient at Test10 condition
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Fig. 5 System pressure and temp. distribution
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Fig. 6 Pressure and temperature at Test01
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Fig. 7 Pressure and temperature at Test02
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Fig. 8 Pressure and temperature at Test03
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Fig. 9 Drop rate temperature versus pressure
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