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Abstract

Japan Aerospace Exploration Agency and universities in Japan are promoting the
development of reusable rockets. One of these projects is a reusable sounding rocket with
an ATRIUM engine, which is both an air-breathing engine and a rocket engine. In recent
years, the actual development and flight test of a reusable sounding rocket have been
planned. In the project, an isentropic compression intake (Busemann Intake) was
designed. The performance of the intake from subsonic to supersonic speed should be
evaluated. In this study, since the air breathing engine operates in the subsonic and
transonic regions, the performance of the air intakes is evaluated using two parameters,
Total pressure ratio (TPR) and Mass capture ratio (MCR). Transonic wind tunnel
experiments were conducted using a cutout model of an axisymmetric intake of the reusable
sounding rocket. As a result of increasing the Mach number and flow rate, the MCR
increases and TPR decreases. The worst condition for this model is the MCR = 0. 72 and

the TPR = 0. 71.
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