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Abstract The aim of this work is to summarize results of numerical simulations of
steady and unsteady transonic flow obtained by two different modern finite volume
schemes in combination with Arbitrary Lagrangian-Eulerian method (computation on
moving meshes) and various models of turbulence. The simulations were carried out
both in 2D and 3D and the unsteady effects were presented by forced oscillations of
the profile/wing around given reference point/axis. Implemented schemes were the
so called Modified Causon’s scheme (based on TVD form of classical MacCormack
scheme) and implicit WLSQR scheme (based on the WENO approach) combined with
AUSMPW+ numerical flux in 2D and HLLC flux in 3D. As a 2D test case both in-
viscid and turbulent flow around the NACA 0012 profile wing have been simulated
and the numerical results have been compared with experimental data. Both schemes
were extended also for the 3D steady computations and tested on the transonic flow
around the ONERA M6 wing. The computational area was discretized with two dif-
ferent types of finite volume meshes (H and C type). Comparison of the numerical
results (both in-between and with experimental data) is satisfactory. Used turbulence
models were: Spalart-Allmaras model, Kok’s TNT model and SST k-ω model. The
Modified Causon’s scheme in 3D form was also adapted for unsteady computation with
the use of ALE method and was tested on inviscid transonic flow around the ONERA
M6 wing (forced oscillation around a given axis). Experimental data for this case are
unfortunately not available. However, the numerical results show all the characteristics
as expected.
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