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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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Fig. 1 Schematic of designed 1,200 N-class H.Oy/
Kerosene bipropellant rocket engine

Table 1 Specification of designed rocket [12]

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 7.2
Throat diameter 16.8 mm

Area ratio 495 (at sea level)
20 (at vacuum)

1.5 m (with catalyst)

Designed area ratio

Characteristic length
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Table 2 Characteristic lengths (L) for typical combustion

chamber [13]

Propellants L* [m]

Liquid F/NxH,4 0.61 - 0.71
Liquid F/Liquid H» 0.56 - 0.76
H>O2/RP-1 (with catalyst bed) 1.52 - 1.78
HNOs/N,Hs-based fuel 0.76 - 0.89
N,04/NyHs-based fuel 0.76 - 0.89
Liquid O,/NHj3 0.76 - 1.02
Liquid O,/Liquid H» 0.56 - 1.02
Liquid O./RP-1 1.02 - 1.27
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Table 3 Estimation of the engine
vacuum condition

75 cm, =& 79 AL < 139 cmol

performance at

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] 2184

Isp efficiency [%] 91.2
Vacuum 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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&ine le,
Hgﬂ]. 3
7S
m

Exit diameter:

13.9cm

Fig. 11 The engine design at vacuum
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