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Numerical Analysis of Compressible
Steady/Unsteady, and Inviscid/Viscous F lows in
Cascads and Effects of Viscosity on the Flows

E. Shirani S. Zirak
Professor Assistant Professor
Isfahan University of Technology, Boali-Sina University Hamadan

Abstract

] Compressible flows for unsteady, inviscid and viscous cases have been studied. Impor-
| tant features of flows such as formation of shock waves across the flow in an unsteady flow
L as well as interaction of shock waves with boundary layers and their effects on the flow
\ around the blades have been analyzed.

i Jameson control volume approach was used to spetially integrate the flow equations
1 and the fourth order Ruge-Kutta method was used for time integration. The obtained finite
| difference equations were used to simulate invisicid and viscous flows in VKI cascades and
| the effects of viscosity, angle of attack, balde pitches and back pressure on the flow were
\ obtained. It was shown that when the flow was assumed inviscid, the error on the distribu-
! tion of pressure on the blades were about ten percent. Finally, unsteady flow were simulat-

i
: ed and formation of shock waves and their motions were analyzed.
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