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Development of Hybrid Rocket(KHyRoc-1I) with 1000 kgf
Thrust level
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ABSTRACT

In this study, the hybrid rocket was developed that has a thrust of 1000 kgf level. The static fire
test was shown that the thrust was 700 kgf level and trajectory was predicted by the maximum
altitude of 12.5 km. The L/D ratio of KHyRoc-I has 28, but the KHyRoc-II were designed the small
L/D ratio(18.3) using the seamless aluminium tube(Diameter : 250 mm). And KHyRoc-II has a thrust
of 900 kgf level, that is designed with internal ballistics and trajectory was predicted by the maximum
altitude of 7.4 km.
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Table 1. Specification of KHyRoc- |

Length (m) 47
Body Diameter (m) 0.17
Weight (kg) 103
Thrust (kgf) 1000
Oxidizer Tank Pressure (bar) 55
Altitude (km) 15
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Fig. 1 Schematic of Experimental System
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Fig. 2 Oxidizer Tank & Hybrid Rocket motor
configuration
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Table 2. Specification of Firing Test

Oxidizer Liquid N,0
Solid Fuel HDPE
Combustion Time 10 sec
Port Diameter(D,) 36 mm (7 port)
Outer Diameter(D,) 160 mm
Grain Length (L) 995 mm
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Fig. 3 Thrust and Oxidizer tank pressure on the
combustion time
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Table 3. Ground test results

Temperature [TC] 8.9
Oxidizer Tank Pressure [bar] 325
Average Thrust [kgf] 700
Combustion Time [sec] 13
Oxidizer mass flow rate [kg/s] 2.88
Fuel mass flow rate [kg/s] 0.54
O/F 533
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Fig. 5 Prediction thrust vs combustion time

Table 4. Specification of Hybrid Rocket motor

Oxidizer mass flow rate(kg/sec) 3.79
Fuel mass flow rate (kg/sec) 0.6058
O/F 6.25

Port diameter (mm) 58 (7port)
Grain Length (mm) 1000
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Table 5. Specification of KHyRoc— | &1

KHyRoc- I | KHyRoc-1II
Total Weight
102.721 177.646
(kg)
Total Length
4711.2 4578
(mm)
Body Diameter
170 250
(mm)
CG
(mm) 2838.79 2888
(From the nose tip)
CP(mm)
4035.51 3317.38
(From the nose tip)
Static margin 7.04 1.69
L/D 28 18.3
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Fig. 7 Altitude and Velocity of Rocket as Flight
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