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Discharge Coefficient Characteristics in Hot-firing Tests of
a Subscale Gas Generator

Munki Kim* - Byoungjik Lim* - Donghyuk Kang*
Kyubok Ahn* - Jong-Gyu Kim* - Hwan-Seok Choi*

ABSTRACT

The hot-firing tests of a subscale gas generator were successfully performed to investigate the effect
of injector shape variation on discharge coefficients. The test results showed that discharge coefficients
of fuel and liquid oxygen injectors remained nearly constant irrespective of variations of a mixture
ratio and a chamber pressure. Especially, the discharge coefficient of the liquid oxygen injector was

largely increased compared to the previous works.
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Fig. 1 Subscale Gas Generator. Injector Head (left)
and Heat-sink Type Combustion Chamber
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Fig. 2 Experimental Conditions of Hot-firing Tests

oX,
0
o
fru
o
u
2
N
rr
e
[
o
23
2

1=

AN
oft
ok
N
=
re
B
il
2
oxl
o
-2
ox
ofr
o,
oo [l

G &
}miﬁm{mmioﬂ

g 2

2:
_(‘)L
2
L)
o 2 1
r ox M

o L o o
o
M, .
4
)
o
)
o
oX,
o

9
o,

ofr
o
X
=2

ofr
oL

D
;

r.&l.m

N
N
[>
e
o
N
o
>
e
o
ol
irlo
o8 o
N
)
o

o

(Zorr 4
o

é
u
i)
e
&
o

K

Lo lo

)
r]I.
tio
-
do o
_?lﬂ
fr
Y

[n
1 o
ot o
i
o
oz
N,
o

fo
i
Lo,
m}t
)
=1

[o
\O
8
~
fu

N
>,
z
o,
N
e
-
i o

b
rr
re

ol

_qg

K

X9,

&

—

Lo

2y
R
H
2 s Hy

= to
e g

H ol o

LI
o
oo Ml oL
_?L

2

s &

l‘E_q

e

o E 4 b

o Lot % 4o = 4l

1o
)
(O8]
a1
(e}
re
jin)

s

rr
e
X
=
i
re

(e}

w

N

—_

o
or > g
o =
ol
i

ol

ol
XN
=
s

rO
(A
B
>~
= 2
=
<X
N
-
o 2
P £



950

900

850

800

GG Exit Temperature [K]

Texit=1674.8 x O.F + 314.63
750

700
0.250 0.270 0.290 0.310 0.330 0.350 0.370
O/F Ratio

Fig. 3 Gas Generator Exit Temperature Variations
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Fig. 4 Discharge Coefficient according to Mixture
Ratio at Fixed Chamber Pressure
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Fig. 5 Discharge Coefficient according to Chamber
Pressure at Fixed Mixture Ratio
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Fig. 6 Chamber Pressure Fluctuation in experimental
condition of OD5.
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