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Experimental Study of Liquid Oxygen Sub-cooling by
Helium Injection
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Hyun-Joong Kim**

ABSTRACT

Test of liquid oxygen sub-cooling by helium injection, which is one of the method of temperature
conditioning of cryogenic propellant in liquid propulsion rocket, is performed. The sub-cooling effect at
different He injection flow rate with the same initial liquid oxygen mass is compared. Test results
showed liquid oxygen temperature decrease of 5~6 ‘C under test condition. And the required time for
cooling is inversely proportional to He injection flow rate.

Bt

2
=

A =71 BE AHS3HE BAMAlY) FAL 34 2% conditioning Wete] d@o2 IFEAL 9
g QAIA YT AEE FYEAT FLE BR GANRY distg A2 gE G%9] €52
AR W7z 548 vlastdok AEx sl o 56 T W7 iﬂé 2de F ANeH A%
gaAdg o 53 2274 WAEE Ae gF BAE whEgs & & AR

Key Words: Sub-cooling(#}32}), He Injection(& A}, Liquid Oxygen(<] =] 4t2)

LM B cavitationg WAAZ £ Ut} ole] WHE

3 FAL FA L% conditioning Wkl

A FA7NBE AHESE FAMA O QoA AL, FEAF H4, bleeding I3 Fol
AL A gr|HA Fgd S FA4 x4 Aedfl] B =Foxes dFEA 23 =X
&< geysering B4& SHAA w#F EE o < FAA APz il gE AEE P33R
FH FREY &£48 29T & Avh =S A o EEAL A ¥ E vt} ES WiE

A Wi e 7Er BEFEEZZ FY59 Well EAetg E3F A AL FIA9
23 2 Egdtel o3 AFUIE YR A
* AT LFATY FAANIE Lo N = ) -
“@Ed AgdTe HAATY e clgetel SETL 9 YREAE
A2A A}, E-mail: oskwon@kari.re.kr . A Wolt}2, 3]
~ 179 —




2 AlE &H| U Al =2

21 A1g 4wl

Figure 12 Al@Aule] gz o)) F34)
F #s 2AEle AE8 B3e oF A
9d 9 ML 335 HE3ld 4RI HE
AYE A Foluz T} LFL HA Y
B2 AJE 025 inch FEBE £31o &3 38
A EAMETH EEA BlE HE #lde
AXFFAY 25, AEAE HAFAT 54
W 10719 &= AMZE A e
B3 3FEHE 180mm R FAA A]F s
210mm tAL 2 FHAE o] gtk A9 F3
Fe AFAAME T3t 49 SH3A AL

1R o ok

=2 shack
s '
23 %
531 =3 =
> ) °
Fro cnnzatien & Puge & 0 Vent
S i o
Yoot 8alker 71 co
i {7} g
1900 d4mm (] =
Lt 29%mn, [e] =
i 1
lVJ\ aunt aefobion J E‘i :
(3] o=
(g ey
SRS
[} 7 =
- CEE |
=] {7} # _7@}
O g M
Ho vty
thi
LOX tl &)
ﬂ%x »1 ' E)

BY LOX drain
Fig. 1 Schematic of test apparatus
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Table 1 Test condition

13 A9 24 A9
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Fig. 2 Temperature variation on cooling process
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Table 3 LOX temperature acoording to height
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Fig. 3 Liguid oxvgen mass variation
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Fig. 5 Temperature trend in a tank for 1%
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