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Abstract

In this study, a Hybrid Rocket & Ramjet Combined Cycle Engine is proposed for TSTO first stage engine. It has two
operation models. Ejector jet mode is operated from Mach O to 2. The core engine is a hybrid rocket which increases the
momentum of the introduced air. From Mach 2 to 6, the ram jet mode is operated. This engine has characteristics that is
very simple and safe for using a hybrid rocket. However, an ejector jet has a problem. It is not proved whether it is able to
be higher than a simple rocket performance or not. Then, the theoretical performance of an ejector jet was calculated with
NASA CEA400. And a small combined engine was made and the ejector effect was obtained by using the small engine.
And, combustion experiments on the ground resting state were conducted to compare results of the theoretical calculation
and combustion experiments. In this paper, these results are reported.
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Fig.1.1 Hybrid Rocket & Ramjet Combined Cycle Engine
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