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Flight Test of Supersonic Air Breathing Engine using High Altitude Balloon
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Abstract

The Balloon-based Operation Vehicle (BOV) originally developed for the micro-gravity experiments is modified as a
supersonic flight demonstrator of a sub-scale precooled turbojet engine developed in Japan Aerospace Exploration Agen-
cy. In the supersonic flight demonstration, the vehicle is raised by a high-altitude balloon up to a 40 km altitude and is
dropped to accelerate to a supersonic velocity. To extend the flight time for the engine combustion test in the supersonic
environments, the vehicle is redesigned in a wing-body configuration with a main delta wing and movable vertical and
horizontal tail wings so that it can be pulled up above an altitude of 5 km. In this paper, the supersonic flight test plan is
introduced, and an overview of the flight demonstrator and the tested supersonic air breathing engine is summarized.
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Fig. 3 A schematic view of the flight experiment vehicle.
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Fig. 9 Performance characteristics of the S-engine.

Fig. 10 The liquid hydrogen tank of the BOV.
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Fig. 13 A flight trajectory analysis result of the flight vehicle
with attitude control by gas jet thrusters.
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