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EXPERIMENTAL STUDIES OF UNSTEADINESS OF THE
SHOCK WAVE STRUCTURE IN HYPERSONIC
TURBULENT SEPARATED FLOWS

. Waung Shifeng Li Qingquan
(Institute of Mcchanics, Academia Sinica)

Abstract Wall heat transfer [luctuations have been measured using
a platinum film resistance thcrmometer in forward facing steps induced
shock wave and turbulent boundary layer interaction fields. The nomi-
nal test conditions were a {rcestream Mach number of 7.8 and a unit
Reynolds number of 3,510’ m™'. Mean and fluctuating heat transfer dis-
tributions in the interaction region are presented. The results show that
the shock wave siructure is unsteady in shock induced hypersonic tur-
bulent scparated flows, gencraling an intermittent region. The mean wall
heat transfers in this region result from ihe superposition of relatively
low {requency, large amplilude heal transfer fluctuations on the heat
transfer signal of the undisiurbed {urbhulent boundary layer. There is a
maximum value of 0¢,/qg. in the intermiltent region. The maximum value
and the length scale of intermitten’ region were found to increase with

increasingly stronger interaciions.

Key words hypersonic flow, separated flow, shock wave and bound-

ary layer interaction, bhcat transfer.



