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Investigation into the Hysteretic Behaviors of Shock Wave
in a Supersonic Wind Tunnel

Ik In Lee* - Heuy Dong Kim*'

ABSTRACT

The hysteresis phenomena are frequently encountered in the wide variety of fluid flow systems of
industrial and engineering applications. Hysteresis mainly appears during the transient change of pressure
ratios, and this, in turn, influences the performance the supersonic wind tunnel. However, investigations on
the hysteresis phenomenon particularly inside the supersonic wind tunnel are rarely studied. In the present
study, numerical simulations are carried out to investigate hysteresis phenomenon of the shock waves inside
the Supersonic Wind Tunnel. The unsteady, compressible flow through the supersonic wind tunnel is
computationaly analyzed with an symmetric model. The Navier-Stokes equations are solved with
Spalart-Allmaras turbulence model using a fully implicit finite volume scheme. The variaton in the flow
field between the starting pressure ratio and operating pressure ratio of a supersonic wind tunnel is

investigated in terms of hysteresis phenomenon.
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Fig. 1 Hysteresis diagram.
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Fig. 2 Computational domain.
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Fig. 3 Mach number contours at various pressure
ratios.
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