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Shock Capturing by Numerical Dissipation Control on Symmetric Airfoil
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Abstract

In this work, an efficient procedure 15 presented based on the density-based algonthm with explicit solver
to solve the compressible Euler equations on a non-orthogonal mesh with a finite volume formulation. The
fluzes of the convected quantities are approxzimated using the characteristic-based TVD, ACM, and Jameson
methods. The aim of this worl 15 to introduce a method based on the characteristic variables and control of
the diffusion term in the classic methods in order to capture the shock waves. Hereby, an inviscid supersonic
flow is solved, and the results obtained are compared together in view of the resolution and accuracy of the
shoclt wave capturing and solution convergence. The convergence target for the mass and momenfum
equations 1s decrement of residuals from 107 The results obtained show that in the density-based algorithm,
the characteristic velocities are better converged due to the augmentation of the limiter, ACM, and TVD
methods, capturing the shock waves with higher resolution relative to the Jameson method. Shock waves
include simple wawves reflected waves and waves interactions. Also the ACM method is a useful technique,
which prevents the smearnng of discontinuities and improves the resolution of shocles.

Keywords: Shock Wave, Compressible Flow;, Capture; Convergence, Characteristic Variables.
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