)
4
e
)
of
£
ot
N
()
—_
AN |
i
)
£
)3
=
ot
rr
Mo
)
o]
o]
[y
o
[07s)
o
(=Y
o
[07e)
@
N
(e}
p—
N
=
n
=
(es]
[9p]
el
=
=]
aQ
0
@]
=3
(e}
=
[0}
=]
(@]
[0}

L R o L N E 3 R L

Liquid Oxygen Supercooling System in the 75 tonf-class
Liquid Engine Combustion Test Facility

Daeban Seo*™ - Byoungil Yoo* - Jungho Lee* - Namkyung Cho* - Seunghan Kim*
Yeoungmin Han*

ABSTRACT

In the design of KSLV-II, there is a scenario in which supercooled liquid oxygen is supplied to
prevent a geysering phenomenon in the oxidizer pipe and a cavitation phenomenon at the pump inlet.
To verify this condition in the engine development test phase, a system that supplies supercooled
liquid oxygen to the engine was applied in the engine combustion test facility. In this system,
supercooling methods using a vacuum ejector and using helium injection to the tank were appied.
Both tests were carried out for about 17 minutes. Supercooling results of about 3.3K for the ejector

test and about 2.2K for the helium injection test were obtained at the 50% level of the tank.
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Fig. 1 Schematic drawing of liquid oxygen

supercooling system.
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Fig. 2 Runtank pressure and level in Lox supercooling
test using vacuum ejector.
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Fig. 3 Runtank temperature in Lox supercooling test

using vacuum ejector.
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Fig. 4 Schematic drawing of helium injection system.
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Fig. 5 Helium injection pressure and temperature.
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Fig. 6 Runtank temperature in Lox supercooling test
using helium injection method.
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