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PROGRESS OF THE RESEARCH ON HYPERSONIC
SHOCK TUNNELS"

JIANG Zonglinf YU Hongru

Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190, China

Abstract The investigation,development and applications of hypersonic shock tunnels are reviewed in this
paper. According to the requirements of hypersonic ground test facilities, shock tunnels driven by the light gases
driver, the free-piston driver and detonation driver are respectively presented, and their performances, merits
and problems are briefly discussed, with emphasizes laid on the detonation-driven shock tunnels operating in
three modes, i.e. the backward detonation, the forward detonation and the double detonation mode. Based
on their operation principals, the thus generated high-pressure and temperature flows are analyzed, the key
problems existing in each mode are explored, and possible solutions are discussed. Hypersonic shock tunnels
developed can, so far, be used to generate hypersonic flows with Mach number ranging from 3 to 30, however, the
flow quality can’t perfectly meet the requirements of hypersonic ground test facilities. Therefore, the duplication
of hypersonic flight conditions have to be pursued to enhance the reliability of ground experimental data by

continuously improving hypersonic shock tunnels.

Keywords hypersonic shock tunnel, hypervelocity flows, light gases driver, free-piston driver, backward det-

onation driver, forward detonation driver, double detonation driver, aerothermodynamics.
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