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Study on Flow Discharge Characteristics of
Liquid Rocket Coaxial Injectors

Seonghyeon Seo* - Yeoung-Min Han** - Hwan-Seok Choi*

ABSTRACT

The paper presents the results of the experimental study about flow discharge characteristics of
double swirl coaxial injectors for a liquid rocket engine. Flow discharge characteristics of injectors
become one of critical design issues for LRE combustion devices. Tap water and liquid
oxygen/kerosene were used for ambient and hot firing tests, respectively. A combustion discharge
coefficient varies depending on a mixture ratio and a recess ratio, and magnitudes of the variations
are different with respect to injector shapes and operating conditions. The variation of a combustion
discharge coefficient with a LOx injector is considered to result from flame structure changes due to

physical property changes.
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Fig. 1. Differences in the Discharge Coefficient for
Various Injectors
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Fig. 2. Variations of Discharge Coefficients as a
Function of Mixture Ratio for C-1 Injector
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Fig. 3. Variations of Discharge Coefficients as a
Function of Mixture Ratio for A-1(triangle),
A-2(circle) Injectors

32 E3Hle 3

Egnlel g #1719 AR FHAFE
Fig. 29} 3¢ C-13 A-1, 201 Whsl =A|5Ah
C-19] A% &30 dv fF3A¢ Hile gle
o, 593 A= AFE C2, 3 T3 T
2 9 gtk Al 29 B, 98E
of 93t ggFo] wwgh WA AsHAl EALY]
= 3 STt et Srtska v &
03914 042 Wal= 4%, Fig. 39 A2
AR5 AHAAR oldfste] AkstA EAL] F
FEFATE FAREYE 1 gho] 28%7F FUtskE
Aoz o =Hr}

1 oo

33 Al Hlo] &

A&7 JL&E olF 47 FF EZAMIE F)
AFARE Fig. 4 HERHAT & Aol o
3t &Aoo (recess)’t F71std #A7] swirl
cup &3to] AAFE FF AlFe AFd I
(28 (closed) == E™(open))T FXA| FFel
dAQle]l EF gadue]l. o714 Az H
(recess ratio)= AFSHA] At} Ag Auto] FE
ARAE Az Hol2 Uw
A FEFAT dHl daAE
o] A -1~-29%, 2tskAle A
ojty. Zkz=wA7|e] ok 22 A H
v



0.050 0.45
—a— fuel-closed —e— LOx-closed
—&— fuel-open —e— LOx-open

C L}

LOx-closed

fuel-open |
| E'\ I
l 1}\ 1ueﬁl-closed

0.040 E

!
o
o
=
o
o
'S
)

LOx-open
¥

=3
w
&

0.035 E

)
8
LOx discharge coefficient, (,'da

fuel discharge coefficient, Cd

0.030 L L L L 0.25
0.0 0.5 1.0 15 2.0 25

recess ratio, RR

Fig. 4. Discharge Coefficient Variations as a Function
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Fig. 5. Sketch of Phenomena Occurring in the
Vicinity of an Injector

Table 2. Mass Flux of Injectors for the Present Study

Ini mLOX/ Arox mFuel/ AFuel m /A
njector ) ) )
(kg/(s'mY)) | (kg/(s'm)) | (kg/(s'm’))
A-1, 2 6890 4676 4309
B-1 7966 6996 5098
C1,2 3 7967 5209 4607
D-1 6354 4820 4348

Arue: annular area
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