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Performance Evaluation on Characteristic Length Variation of
H>O,/Kerosene Bipropellant Rocket Engine

Sungkwon Jo* - Dongwuk Jang* - Jonghak Kim** - Hosung Yoon** - Sejin Kwon**

ABSTRACT

In addition to the previous study for development of a 1,200 N-class bipropellant rocket engine with
concentrated hydrogen peroxide, the effect of characteristic length and thrust measurement were
experimentally evaluated. Tests with characteristic lengths of 0.95, 1.07, and 1.20 m were performed
and C* and Isp efficiencies were increased as increasing characteristic length. The maximum C* and
Isp efficiencies were 98.4% and 93.1% respectively. Based on the evaluation of the designed engine, the
optimized characteristic length was proposed in using the engine adapted decomposed hydrogen
peroxide and the engine performance at vacuum-level was evaluated using thrust and Isp efficiency at
the designed equivalence ratio. As a result, 2184 s at sea-level, 253.3 s at vacuum-level, and vacuum
thrust of 1035.3 N can be estimated.
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Table 1. Specification of designed rocket(12]

Parameter Value
General
Thrust at vacuum 1,200 N
Chamber pressure 30 bar
Oxidizer 90 wt.% H,O»
Fuel Kerosene
Total mass flow rate 417 g/s
O/F ratio 7.2
Throat diameter 16.8 mm

Area ratio 495 (at sea level)

Designed area ratio 20 (at vacuum)
Theoretical C* (CEA) 1597.8 m/s
Theoretical Isp (CEA) 244 s (at sea level)

Catalytic Reactor

Catalyst PbO+MnO
Catalyst support ALOs;

Reactor diameter 60.0 mm
Reactor length 35.0 mm

Combustor and Nozzle

Combustor diameter 60.0 mm
Combustor length 66.25 mm
Characteristic length 095 m

Throat diameter 16.83 mm
Nozzle exit diameter 37.44 mm
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Fig. 1 Schematic of 1,200 N-class HOy Kerosene
bipropellant engine
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Fig. 2 Experimental setup
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Fig. 8 Specific impulse and its efficiencies with respect
to equivalence ratios (L*=0.95)

300 100
I —o—Specific impulse from Exp., Isp
280 L. ——Theoretical specific impulse, Isp
= —o—Isp efficiency 95
z Z
Z, 260 . ] he
e
= 3 /OP/O d90 &
£ s g
£ 240 > . ks
8] L —
5 {8
;5; 220 P
L o
200 1 1 1 1 1 80
0.6 0.8 1.0 12 1.4 1.6

Equivalence Ratio

Fig. 9 Specific impulse and its efficiencies with respect

to equivalence ratios (L*=1.07)

Q



300 100
—o— Specific impulse from Exp., Isp
280 L. —=—Theoretical specific impulse, Isp
—o—Isp efficiency 49

260

240 . .

- —

220 . 2

Specific Impulse, Isp [s]
[24] Aouatoryya dsy

z(x) 1 1 1 1 1 80
0.6 0.8 1.0 12 1.4 1.6

Equivalence Ratio

Fig. 10 Specific impulse and its efficiencies with
respect to equivalence ratios (L*=1.20)

APxde wE vFH vFg asd o
ZA31}E Fig. 8 ~ Fig. 1001] HAY. Fig. 82
d7ol7F 0.95 mgl

210 s, B HIFE 3& % 9%

dole] F7bel wE HFE g O 8L ta

deshe AL Fig. 99 Fig. 10 S &0

T AR C BEA G vpRTIAZ O ke

Jlm rQL'

g8 A2l gEe Ag3E7) R,

o] BF¥7} ol A7 (over-expansion)

gete Adeta #ddd 5 Ao
H 3 33 I dade] o4, 27
el 48 nHd HH BY =55 A8
S AF, d2F89 ¢ 28 FABH UE
F g ot A, B AYeME ¢ 28
7 Isp Tl YolA e 6% HAZ o=
<
=
<}

it

o
LEE 96%01 g SR SlojA 5440l 1
m7} HAES FAeAT. AAE Fido] g2
Sisco[5] 59 dATFelA 1.02 mollA 94%9] C*
HEEE WS fARGE 2RE R AREE B
o, EaE FAstrEact AZANS ARSI ol
FR3A AR B, 95% o] ¢ AL
a7 dsiHE 5420 1.05 mz AAde
Aol utghxd Z1o02 AekwEnh

33 ZFAMY AR s A5
EAZo] Wale] W e AeHr Ay,
4ol 1.07 mollA T3] =2 A%E
Aom, o5 wyg oz AFqAMY HF
=3staAl o) B Aol g3 *é?ﬂ O/F
]
<

A Rt A

(Oxidizer/Fuel)¥l= 722 TF3FH
v, APARE vgoR BRIy
A FEkn)d Ests ", nEy 9 od)3g

Table 3. Estimation of the engine performance with
various conditions

Parameter Value
O/F ratio 7.2
Equivalence ratio 1.114

C* [m/s] 1583.7
C* efficiency [%] 96.5
Thrust [N] 840.2
Isp [s] 218.4
Isp efficiency [%] 91.2
Calculation condition thrust (Isp)
Area ratio = 20 1035.3 (253.3)
Area ratio = 50 1097.3 (268.5)
Area ratio = 100 1133.9 (277.5)
Chamber P/exit P = 1000 1114.5 (272.7)
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