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A BGK-based two-equation turbulence model algorithm for solving compressible navier-stokes equations (srice)
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Abstract « View references (32)

The implementation and validation of the k-£ | k-0 55T (Shear-Stress- Transport) twoequation turbulence model into the existing BGK (Bhatnagaar- Gross-Krook] flow safver for compressible
Mavier-Stokes equations in two -space dimensians generzlized coardinztes are prazented. In develaping the desired algorithm, the convection flus terms are discretized by 2 semi - dizcrets finite
difference methad. Then, the rezulfing inviscid flux functions are approximated by the gzs- kinetic BGK scheme based on the approvimzte collisional Balzmann equation. For high-arder zpatial
accuracy, the cell interface values required by the inviscid flux functions are reconstructed via the MUSCL (Monotone Upstream - Centered Schemes for Consenvation Laws) variable interpolstion method
coupled with @ minmod limiter. As for the diffusion flux terms, they are discretized with a second -arder central difference scheme. An explicit-type time integration method known az the madified
fourth -order Rungs- futta methed is used to march the solution to steady-state. Four test cases have been salved using the developed algorithm, namely turbulent fat plate, transitional flat plate,

turbulent RAE2822 zirfuil and turbulent Sajben diffuser flows. The zccuracy of the zolver is e@mined and results obtained from the computations are alzo compared with zvailable experimental o
analytical data that will demansirate good agresment has been abtainsd. (7) 2014 All rights ressrved. 155R Journals.
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A BGE-BASED TWO-EQUATION TURBULENCE MODEL
AT GORITHM FOR SOILVING COMPRESSIBLE NAVIER-STOKES
EQUATIOINS

SJiwren Chir Ong, Ashraf Ali O, Pagar Azrar

ABSTEACT

The mplementation and vahidafion of the k-= / k- 55T (Shear-Sfrezs-Transport) two-segquaticon furbulence model into the existins
BGEK (Bhatnmaszar-Gross-Krook) flow solver for compreszsible Mavier-Stokes equafions in fuowo-space dimensions seneralizad
coordinates are presented. In developing the desired alzorithm, the comvection flux terms are discretized by a semi-discrete finite
diffarence method. Then, the resulting 1nviscid flux functions are approxmmated by the gas-kinetic BGE scheme basad on tha
approximate collizionzl Beltzmann eguation. For high-order spafial accuracy, the call imferface values reguirad by the 1viscid flux
fiomctions are reconstructed wia the BITTSCL (MMonotone Upstream-Centered Schemes for Conservation Laws) varnable imterpolation
method coupled with 2 munmod limiter. A= for the diffiesion flux terms, they are dizscretized with a second-order central difference
schame. An explicit-type tirme integration method kmown as the modified fourth-crder Eunge-Kufta method 1z used o march the
solufion to steads—-state. Four test cazes have been sobred using the developed alsorithm, namely turbulent flat plate, transitionzl flat
plate, turbulent FAFE2IS22 airfioll and turbulent Sajben diffuser flows. The accuracy of the solver is examined and resulfs obtainad
firom the computaftions are also compared with available experimental or anzalstical data that will demonstrate sood agreement has
been obtamad.
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