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A Flowfield Analysis Around an Airfoil by Using the Euler Equations

2 g 4
M.S. Kim

An Euler solver is developed to predict accurate aerodynamic data such as lift coefficient,
drag coefficient, and moment coefficient, The conservation law form of the compressible Euler
equations are used in the generalized curvilinear coordinates system, The Euler solver uses a
finite volume method and the second order Roe’s flux difference splitting scheme with min-mod
flux limiter to calculate the fluxes accurately. An implicit scheme which includes the
boundary conditions is implemented to accelerate the convergence rate, The multi-block grid
is integrated into the flow solver for complex geometry, The flowfields are analyzed around

NACA 0012 airfoil in the cases of M.=0.75, a=2.0 and M.=0.80, @=1.25. The numerical results
are compared with other numerical results from the literature. The final goal of this

" research is to prepare a robust and an efficient Navier-Stokes solver eventually,
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2.2 Roe’'s Flux Difference Splitting Scheme
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Fig. 1 NACA 0012 grid (99x99) Fig. 2 Near field view

3.1 M.=0.75, a=2.091 H¢
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Fig.5 Mach contours for M,=0.75 a=2.0 Fig.6 Pressure contours for M.,=0.75, a=2.0

3.2 M.=0.80, o=1.25Q1 B¢
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Fig.7 Comparison of computed surface Fig.8 Comparison of computed surface
pressure ( M.=0.80, a=1.25 : Ref.4) pressure ( M.=0.80, @=1.25 : Ref,3)
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Fig.9 Mach contours for M.=0.80, a=1.25 Fig.10 Pressure contours for M.=0.80, 2=1.25
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