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A FREE-PISTON SHOCK TUNNEL

Xu Li-gong
Department of Modern Mechanics, University of Science and Technology of China

Abstract One of the high-enthalpy intermittent wind tunnels is the free-piston
shock tunnel, where a free heavy piston compressor is used, It is first suggested
and built by Prof, R,J,Stalker at the Australian National! University, Canberra,
Australia, The free-piston shock tunnel is unique in its ability to provide very-
high-temperature, high-pressure test conditions, and can be used to produce test
section flows with stagnation enthalpies greater than those corresponding to earth
satellite velocity, so this type of facility has enabled experimental study of a
range of real gas effects in high-speed hypersonic aerodynamics, Especially, the
high enthalpy, high density capabilities of the free-piston shock tunnel can he
effectively used in the research of the new propulsion—scramjet as well, More
recently, the free-piston shock tunnels have been attached great importance in
the field of the aeronautical engineering and space technology internationally,

A summary of the free-piston shock tunnels is made in this paper with a
systematic exposition of their developments, constructional characteristics, opera-
ting principles, calculating methods of the performance parameters,

Keywords free-piston shock tunnel; Stalker tube; free-piston compressors
isentropic compressions constant pressyre driver
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