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Fuel-Rich Combustion Characteristic of a Combined Gas Generator
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ABSTRACT

In this study, a combined hybrid rocket system is newly introduced which has

characteristics of both gas generators and afterburner type hybrid rockets. In particular, a
combined gas generator utilizing solid fuel and liquid/gas oxidizer was designed as a
primary combustor of the system. Combustion tests were carried out with various
equivalence ratio affected by parameters such as fuel length, oxidizer flow rate, fuel port

diameter and fuel type. In general, fuel-rich gas generator produces low combustion gas
temperature to meet the temperature requirement and the target temperature was
transiently set less than 1600 K. Since it was found that controlling parameters showed

limited effects on the change of equivalence ratio, mixture of O, and N, as an oxidizer

was additionally introduced. As a result, a combined gas generator successfully produced

combustion gas temperature of less than 1600 K Future studies will carry out more
combustion tests to attain fuel-rich combustion gas temperature less than 1200 K, which

was a temperature requirement of a gas generator system in the previous studies.
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Fig. 1. Hybrid Rocket Concepts
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Table 2. Test Results of Mixed Oxidizer/HTPB
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14 58% N2 25 2.71
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Table 3. Test Results of Average Combustion
Gas Temperature
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