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A Study on the Nozzle Flow in the Sub-scale
High-Altitude Test

Jiseon Choi* - Seongmin Lee* - Heejune Lee* - Youngsung Ko*" - Seonjin Kim** -
Jungmin Lee***

ABSTRACT

In this study, numerical and experimental studies on the nozzle flow in a sub-scale cold flow test
were conducted to simulate high altitude condition. In the theoretical calculation, the temperature of
the nozzle outlet is calculated to be lower than the liquefaction point, and the fluid exists at the phase
change point. Also, numerical analysis result is higher than theory calculation but lower than
liquefaction temperature. As a result of cold flow test, it was confirmed that the temperature was
much higher than theory and analysis. This is because it assumed that it is adiabatic in the theoretical
calculation, but the experiment in the actual environment is not the adiabatic but the heat exchange

with the outside exists.
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Table 1. Sub-Scale Facility Specification
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Fig. 1 Design of Boundary Condition[2].
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Fig. 4 Static Temperature according to (a)
line with nozzle exit Radius.
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Fig. 5 Design of nozzle, diffuser and ejector.
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Fig. 6 Schematic Diagram of the Test
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Fig. 7 Static Temperature Graph of Experiment
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