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Direct Numerical Simulation of Supersonic and Transonic Compressible Viscous Flow
by Kinetic Energy Preserving Scheme

S. Abbasi-Mood S.M. Malek-Jafarian

Abstract Present paper investigates the numerical solution of two-dimensional unsteady compressible
Navier-Sokes equations by a new scheme based on the finite volume method. Kinetic Energy Preserving
(KEP) scheme isintroduced for solving the supersonic and Transonic external compressible flow field on
very fine grids (with a number of cells of the order of the Reynolds number) without artificial dissipation
terms even in place of shock waves. It should be noted that the solution of flow field with this scheme in
this range of speed, is presented for the first time. By discretization of the governing egquations based on
KEP scheme and elimination of dissipative effects, the Direct Numerical Smulation (DNS) of the flow is
possible. The results of this solution for supersonic flow over flat plate and Transonic flow over the airfoil
at low Reynolds numbers show that the KEP method can be presented stable and non-oscillatory solution
by no artificial dissipation even in areas with shock waves. Therefore, the KEP method can be used for
DNS of turbulent flows (without a modeling the turbulence phenomena itself).

Key Words Compressible Viscous Flow; Finite Volume Method; Direct Numerical Simulation; Kinetic
Energy Preserving Scheme
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