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Study on 1,200 N-class bipropellant rocket engine using
decomposed H>O, and kerosene
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ABSTRACT

As part of preliminary study for development of 1,200 N-class bipropellant rocket engine with the
concentrated hydrogen peroxide, bipropellant engine elements were designed and experimentally tested.
The catalysts of MnO, and MnO, added Pb as an addictive were compared to achieve high
decomposition performance and the catalytic reactor with MnO, added Pb was designed and its
decomposition efficiency of 97.2% was achieved. The autoignition tests of kerosene by decomposed
hydrogen peroxide were carried out under various equivalence ratios to ignite without additional
ignition sources. Autoignition were achieved in all experimental conditions and C efficiencies at each
condition were at or above 90%. From the measured thrust results, the highest value was 830 N

which is in corresponds with 1,035 N at vacuum level using 94.1% theoretical Ip.
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Table 1. Adiabatic decomposition temperature and
product mole fraction of HOJ[14]

Concentration Adiabatic
H,O Os

of HO» temperature
80% 503 C 0.746  0.254
85% 626 C 0.727 0.273
90% 749 C 0.708 0.292
95% 871 C 0.687 0.313
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Fig. 1 Schematic of designed 1,200 N-class HOyf
Kerosene bipropellant rocket engine

Table 2. Specification of designed rocket

Parameter Value
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 72
Throat diameter 16.8 mm
4.95 (at sea level)
20 (at vacuum)
1.5 m (with catalyst)

Area ratio
Designed area ratio
Characteristic length
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Fig. 4 Comparison of specific impulse, ls, between
oxidizers with kerosene
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Fig. 5 Temperature result of MnO. catalyst at HO»

flow rate of 202 g/s (10-16 mesh)
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Fig. 6 Temperature result of MnO+PbO at H.O» flow
rate of 4129 g/s (10-16 mesh)
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Table 3. The results of catalyst capacity and pressure

drop
Catalyst ~ Pressure
Mesh Catalyst 1 2
capacity drop
10-16 MnO2 < 207 > 8.5
10-16 ~ MnO+PbO 423 19.3
16-20 MnO2 2.92 25.2

: Unit is g/s - cm®

: Values are at maximum mass flow rate, bar
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Table 4. The experimental conditions for the autoignition
test and performance estimation

N Total mass O/F  Equivalence
0.

flow rate [g/s] ratio ratio

1 407.3 7.31 1.01

2 4135 6.20 1.29

3 407.7 5.67 141

4 4171 514 1.56

5 414.3 474 1.69

6 415.7 4.50 1.79
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ig. 7 Pressure variation of the feeding and the

combustion chamber (total mass flow rate:
407.7 g/s, equivalence ratio: 1.41)
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Fig. 8 Combustion chamber pressures and C efficiencies

with respect to equivalence ratios
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Fig. 9 The result of thrust measurement (total mass
flow rate: 407.7 g/s, equivalence ratio: 1.41)
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Table 5. C efficiencies and expected thrust with various
area ratio(AR)

— Thrust [N]
C effi.

No. o (with various AR)

Dol 4050 20 502 1007
90.93 811 1033 1098 1137
90.60 820 1031 1094 1131
92.58 819 1029 1090 1127
91.75 823 1029 1090 1126
94.10 830 1035 1095 1130
6 94.54 827 1034 1093 1128

U= W N =

. Taken from experiments

?: With assumption (I efficiency = C efficiency)
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