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Table 1 Three test conditions for the investigation into the incident shock damping

Test Conditions Py (MPa)

P, (KPa) Py (MPa) T (K)

A 1.5
B 3.6
C LS
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Research progress on high - enthalpy and hypervelocity flows

Z. L. JIANG, W. ZHAO, Y.Y.SUN,H.R. YU, Z.B.LIN, and Y. F. LIU

( Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics
Chinese Academy of Sci , Beijing, 100190, China)

’

Abstract; The research progress on high ~ enthalpy and hypervelocity flows achieved in the Institute of Mechan-
ics, Chinese Academy of Sciences, is reported in this paper. The paper consists of three main parts: The first part is
on the techniques to develop advanced hypervelocity test facilities, in which the detonation - driven shock - reflected
tunnel and the detonation ~ driven shock — expanded tube are introduced. The shock tunnel can be used for generating
hypervelocity flows of the Mach number ranging from 10 to 20, and the expansion tube is applicable to the flow genera-
tion at the orbital speed of 7 — 10 km/s. The second part is dedicated to the nozzle flow diagnosis in JF10 shock tunnel
to examine the quality of the hypervelocity flows thus created for determining its discrepancies with the corresponding
flight conditions. The third part is on experiments and numerical simulations, which include measuring the aerodynam-
ic pitching moment and the heat transfer due to surface catalysis, simulating nozzle flows for evaluating non - equilibri-
um effects on the possible experiments that will be carried out on the above — mentioned facility.

Key words : hypervelocity flows; detonation — driven shock tunnels; expansion tube; non - equilibrium flow; heat
transfer



