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Abstract; In order to study the gas-liquid mixing and condensation as well as the pressure wave
propagation in the oxygen pump pipe of the high pressure staged combustion LOX/kerosene rocket en-
gine, a cryogenic gas-liquid mixing in vertical pipe with pressure wave experiment system was construc-
ted. The research on influence of pressure wave on mixing and condensation of cryogenic gas-liquid two-
phase in vertical pipe was carried out with oxygen/LOX as working fluid. Interphase mixing images of dif-
ferent pressure wave frequencies and oxygen flow conditions were obtained. The results show that the pres-
sure wave makes the divergent flow pattern change from weak oscillation condensation to intermittent os-
cillation condensation, and makes the elliptical flow pattern change from stable condensation to oscillation

condensation. Under the influence of pressure waves with different frequencies from 0 to 52 Hz, the ratio
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of the maximum axial condensation length to the orifice diameter of the divergent flow pattern varies be-

tween 10 and 30, and the ratio of the elliptical flow pattern varies between 8 and 15. The pressure wave

plays a leading and positive correlation to the plume swing frequency.

Keywords : vertical pipe; cryogenic gas-liquid two-phase flow; pressure wave; mixing and conden-

sation; flow pattern; maximum axial condensation length; plume swing frequency
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Fig. 1 Schematic diagram of experimental system
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Tab.1 Main structural parameters and experimental

conditions of the experimental system
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Fig.2 Schematic diagram of optical image collection
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Fig. 3 Pressure signal and its spectrum
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Fig. 4 Definition of axial condensation length
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Fig.5 Maximum axial condensation length based on

two-value superposition

UL XA R IR B R vh 22 R A TRl T
23l FOBURE SO ISR . Ses b il id s
FOACR UL O IX R AR S 23 R R IR
PP, nIAS R ARSI NI REARSC T

2 LWERSDW

2.1 BiRRE

FRYEIRAILH 2 AT AIFIE AR , JCHE 1 A E IR, 45
R/OREEIBNRE alao F  BE 52 B0 A 5O (53] 79 o
TGRS 1R 6 FEL T SR AN T R B R ARG B
RUFE R I T B R AR S

MESME RN 1.63 ¢/s HICHE 1IA4E I,
HAENBIRREEEB N R B, SO X AR I RE
I T LS5 M 4R 438 30, T Ui B i R 2 R,
WE 6(a) Uin. EBIRE Nt s s sh G,
BE SRR AR D SR O X FEBIR A Thob X
SRR I FL 2 () % e 4 22 2l Jo] 100 0 /) | it 44
AT T2 T B FR ALY, BiR s AL iR
PGSR 77 13 858 5 728 Ay 1] B4R 32 v B3k, W 11 6 (b)
ivaes

MES R 3.27 ¢/s HIE 1 EEHIRT,
HENBIRS BB AR A, SO X R e i F
BIRAE L IR, Ui 85 A s S0, el 7 (a) F
TNo WEMEITIEI BN )E , AR O K AR B IR ol
X BRI AL Z AT 4542 30, B IR 9 A FE
FaE B MR R e A2, K 7 (b) Fiw o

0 m Sm 0m
(a) JoHE 13

LILICICIL

(b) 52 HzJE J1 94k )

6 ENEXEBREE ST

Fig. 6 Influence of pressure wave on divergent flow pattern
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Fig.7 Influence of pressure wave on elliptical flow pattern
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Fig.8 Effect of pressure wave frequency on

maximum axial condensation length
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Fig. 9 Effect of pressure wave frequency on

plume swing frequency
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