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Abstract

A hybrid Rocket & Ramjet Combined Cycle Engine (HRCC) is proposed for Two Stage to Orbit (TSTO)’s first
stage engine of a perfect reusable space launch vehicle. The HRCC has two operation modes: ejector jet mode
(operation region Mach 0 to 2) and, ramjet mode (Mach 2 to 6). We focused on the ejector jet mode. A lab scale
ejector jet using a wax-based fuel hybrid rocket motor was tested at static condition. The aim of this study is to
evaluate the performance, and determine the optimum configuration. Four types of ejector duct and six types of

secondary nozzle were used for these experiments. As a result, the maximum thrust increase was 0.98. However, the

maximum airflow Mach number was 0.3 to 0.4, which indicates that the airflow did not choke at the intake. From

these experiments, we obtained important factors in the design of an ejector-jet. The intake design most affects the

air breathing performance, which directly affects the thrust increase.
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