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A Study on the Local Regression Rate of Solid Fuel in
Swirl Injection Hybrid Rocket
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ABSTRACT

The local regression rate behavior of solid fuel in swirl injection hybrid rocket were studied. In
generally, axial injection regression rate was tending to be decrease with axial distance, beyond
which increased with increasing axial distance from the leading edge. On the other hand, swirl
injection regression rate was high at the leading edge of the fuel and comparatively uniform
regression rate at the downstream. Overall regression rate of swirl injection was increased about

54% for the overall regression rate of axial injection. Through this study, it was found that using

swirl injector was useful in applying to the small sounding rocket.
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Table 1. Specification of the combustion test

Oxidizer Gas Oxygen
Solid Fuel PolyEthylene(PE)
Solid Fuel Density 951 kg/m’
Combustion Time 10 sec
Oxidizer Mass Flow Rate 8 ~ 47 g/sec
Initial Port 10
Diameter(Di) mm
Fuel Grain Outer
- 50 mm
Configuration | Diameter(Do)
Total Grain
Length(L) 200 mm
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Fig. 5 Comparison of the regression rate ratio on
the grain axial length
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