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Direct Numerical Simulation of Laminar-
Turbulent Transition in a CompressibleL aminar
Boundary Layer Flow over aFlat Plate with
Evenly Distributed Roughness
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a.zheleznyakova@mail.ru

Abstract

The ability to effectively control the process of lamitanbulent transition in bouratdy layer

on a rough flat plate is investigated using direct numerical stroota(DNS). The streamlined
smooth plate includes roughness portion with regularly spacesbaialipeaks and troughs to
generate the artificial twdimensional disturbances. The calculations based on structured grids
with more than one million elemenase peformed by using the NERAPZD code developed

in Institute for Problems in Mechizs Russian Academy of Sciences (IPMech RAS). The
complete system of twdimensional nonstationary NavieBtokes equations for a compriess

ble gas is integtad. The various heat transfer boundary conditions at the flat plate (adiabatic
or isothermal surface) are considered. Numerical investigation of the influence of éaumper
factor on the stability of kainar boundary layer is performetihe kinetic theory is used to
predict the viscosity and thermal conductivity coefficiefitee twadimensional viscousni
stability which causes lamindwrbulent transition is observed. The simulation results show a
satigactory agreement with the available experimental and calculated data.

Keywords: direct numerical simulation (DNS)laminarturbulent transition compressible
boundary layerNavier Stokes equations
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