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A Study on Combustion Characteristic
of HTPB in Hybrid Rocket
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ABSTRACT

In this study, the combustion characteristics of HTPB was studied in hybrid propulsion system. In
this experiments HTPB was used as fuel, GOX was used as oxidizer. The mass flow rate of GOX
was controlled by the several chocked orifices that have differert diameter, and the oxidizer supply
range was 138 ~ 42.7 g/sec. The experimental result of HTPB was compared with the other
studies of HTPB, and the combustion performance of HIPB was analyzed with that of PE. As a

result, the burning rate and efficiency of HIPB as fuel were better than that of PE in the same
hybrid motor.
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Fig 1 Schematic of the Hybrid Experimental
System
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Table 1. Specification of the Combustion Test

Oxidizer GOX
Solid Fuel HTPB PE
Grain Length (mm) 198 200
Port Diameter {(mm) 15
Burning Time (sec) 10
Oxidizer Supply Range 13.8 ~ 42.7 gfsec
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My, My Propellant, Fuel Mass Flow Rate (kg/s)
' Nex Characteristic Velocity(m/s), Efficiency
Gozave Average Oxidizer Mass Flux(kg/m’ec)
D;, D; Initial Port, Final Port Diameter(mm)
P, Combustion Chamber Pressure(kgf/ cm?)
Agi Fuel Grain Initial Area(m®)

Ay Fuel Port Average Area(m?)

A, Nozzle Throat Area(m? )
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Fig 2 Comparison of regression rate for
several hybrid combustion studies

Table 2 Power-law coefficients and specification
for several combustion tests

S B Di L to P
a n 5
(mm) | (mm) | (s) |(kg/m’)

KAU. HTPB! 0.083 |{0.485] 15 198 | 10| 920
KAU. PE |0.025|0.556| 15 200 |10 | 950
PSU. LGCP |0.0541(0.647| 89 | 4064 |5~7| 920
PSU. XTC |0.0440]0.659| ®F 24 | 457.2 |5~7| 920

George et al
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Fig 3 Fuel mass flux as average oxidizer mass
flux
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Fig 6 Recovered HTPB fuel sample surface
(Goxave * 104.7 kg/m?sec) 3.
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