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Unsteady Transonic Flow Analysis over an Oscillatory Airfoil using upwind Navier-Stokes Method
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ABSTRACT

The unsteady transonic viscous flow has been analyzed over an oscillatory airfoil. The CSCM(Conservative Supra
Characteristic Method) upwind flux difference splitting method and the iterative time marching scheme having first order
accuracy in time and second to third order accuracy in space was applied on dynamic meshes. A stzady flow field of
Mach number 0.7 has been calculated for the verification of unsteady algorithm. The time-accurate unsteady calculations
have been done for NACA 0012 airfoil oscillating around quarter chord about freestream Mach number 0.6 on dynamic
meshes. The results have been compared with the AGARD Case 3 experimental data. The periodic characteristics have
been compared with the experimental results.
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2. GOVERNING EQUATIONS
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3. NUMERICAL DISCRETIZATION
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4. BOUNDARY CONDITIONS
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5. RESULTS AND DISCUSSION
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6. CONCLUSIONS
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Fig. 1. Grid system (195%70)
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