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Characteristics of the High Enthalpy Shock Tunnel HIEST
K Itoh, S. Ueda, M.Takahashi, H.Tanno, T. Komuro and K.Sato
Abstract

NAL has been proceeding development of a 80 meter long large high enthalpy shock tunnel
HIEST for hypervelocity ground testing of HOPE-X and the scramjet engine. The design of HIEST
was based on the tuned piston operation theory and carried out so as to duplicate the high-temperature
real gas effect caused mainly by molecular dissociation along the HOPE-X reentry path in the velocity
range of 4 - 7 km/sec. For these testing requirements, a stagnation enthalpy of up to 25 MJ/kg and a
stagnation pressure of up to 150 MPa are required at the nozzle reservoir condition when the 500 mm
model is used. The construction phase of the HIEST was completed in October 1997 and a series of
mnitial calibrations which mainly concerned with the characteristics of the free piston driver and the
shock tube was proceeded until the end of January 1998. Since the HIEST became operational 80
shots have been conducted so far, for the measurements of driver gas contamination, the nozzle flow
calibration, the force and heat flux measurements around the HOPE-X model. Here, the initial
calibration results are shown by focusing on the performances of the free piston driver and the shock
tube with the tuned operation. Moreover, some critical issues of the high enthalpy nozzle flows
which were encountered in the further calibration are discussed.
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