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Hypersonic Transport Technology
Research and Development
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Concept of a hypersonic transport propelled by hypersonic turbojet engines
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Hypersonic airplane flying across the Pacific
Ocean in two hours

Flight time across the Pacific Ocean will be cut from ten hours
to two by a Mach 5-class hypersonic transport. Critical
technologies necessary to realize such an aircraft include a
hypersonic propulsion system that can operate in the severe
aerodynamic heating condition, heat shielding structures, heat-
resistant composite materials, and improved aerodynamics
(increased lift-to-drag ratio). Since the temperature of the air
flowing into the engines in Mach 5 flight reaches about 1000
Celcius, conventional jet engines cannot operate and a new type
of engine is needed.

The Japan Aerospace Exploration Agency (JAXA) has been
promoting the research and development of a hypersonic
transport since 2004, following its long-term vision to
demonstrate technologies for aircraft that can cruise at Mach 5.
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g at hypersonic intercontinental transportation
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Hypersonic turbojet engine for flight experiment
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Hypersonic engine firing test
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[ Hypersonic transport research ]
JAXA's hypersonic transport research activities include
hypersonic engine and vehicle system studies.

Development of a 1kN-class hypersonic turbojet engine
was started in 2004 as part of the propulsion studies. The
engine has an air precooler which passes hydrogen fuel
through a heat exchanger to reduce the temperature of air
entering the engine during hypersonic flight to enable it to
operate at up to Mach 5. The engine was successfully fired
under sea level static conditions in 2008.

As part of the vehicle system studies, a hypersonic
turbojet experimental vehicle (HYTEX) is being developed.
Flight experiments with the vehicle will increase speed
incrementally from Mach 2 to Mach 5.

The conceptual design and commercial feasibility of a
large-scale hypersonic transport aircraft are also being
examined.
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