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Enhancement of hybrid rocket regression rate by swirl flow and
helical grain configuration

Youngchun Hwang* - Changjin Lee**

ABSTRACT

In this study the regression rate of hybrid rocket fuel has been investigated by swirl injectors
and helical grains. Tests have been done with two kinds of injector and helical grain. In this
paper the swirl injector and helical grain were varied to find the optimal condition to obtain the

max regression rate for a given operational condition.
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Table 1. Test condition and fuel configuration

Fuel PMMA
Oxidizer GOx
Length 200 mm

Outer dia. 50 mm
Inner dia. 20 mm
Chamber Pressure 300 psi
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Fig. 1 Schematic of experimental setup
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2.1 Swirl injector
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Fig. 2 Injector configuration
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Fig. 3 Effect of injector type on combustion
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Fig. 5 Cross sectional view after combustion test

Table 4. Summary of test result with swirl. injectors
and helical grains

Im.ectorGram Pitch 6 grain| Pitch 100 grain
Casel Case?
Type 1 7.525 7.325
(200.7%) (195.3%)
Case3 Case4
Type II 7.6 7.7
(202.7%) (205.3%)
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Fig. 6 Regression rate of various test fuels
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Fig. 8 Pressure trajectory by injectors and grains
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