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An Experimental Study on the Regression Rate of
the Hybrid Rocket with GO,/HTPB Propellant Combination

S.J. Kim', J.S. Han', Y. Kim", P.S. Ji" and S. Cho™

ABSTRACT

To investigate the effect of the oxidizer mass flow rate on the fuel regression rate of the
hybrid rocket, a laboratory size rocket was designed and ground fire test were carried out.
Oxidizer was gaseous oxygen and HTPB was used as a fuel.

Following correlation was obtained from the experiment.
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m; : Fuel mass flow rate(lbm/s)

A, : Burning surface area of fuel grain(inz)

C,; : Skin friction coefficient with blowing

Cs : Skin friction coefficient with blowing

k, : Fuel heat of vaporization(Btu/lbm)

A, : Combustion port cross section area or
fuel grain port area(in®)

Ah,, - Enthalpy difference between the flame
zone and the fuel surface(Btu/lbm)
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Fig. 1 Schematic of Hybrid Rocket Motor
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Table. 1 Physical properties of the propellants

Molecular Density
Propellant weight
(Ib/lbmo) (lom/in®)
Gaseous oxygen 31.999 0.4x10"
HTPB 999.097 0.033

Table. 2 Design values of fuel grain

Inner dia. 0.98 in (25.0mm)
Outer dia. 241 in (61.1mm)
Port area 0.75 in® (486.6mm?)

Grain length 10.6 in (270mm)

Photo. 1 Photograph of the fuel grain
configuration before burning
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configuration after burning

Photo. 4 Photograph of the hot firing test
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