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An Efficient Numerical Method for Coupling the RANS Equations
with Spalart-Allmaras Turbulence Model Equation

YANG Xiaoquan'?, YANG Aiming” * , SUN Gang?

1. Shanghai Aircraft Design and Research Institute  Shanghai 201210, China
2. Department of Mechanics and Mechanical Engineering Science , Fudan University ,
Shanghai 200433, China

Abstract: In engineering practice, the system of the one- or two-equation turb\u@qge model together with Reynolds-aver-
aged Navier-Stokes (RANS) equations is decoupled during its solving, w icth)kﬁown as loosely coupled solving. In the
process, RANS equations and turbulence model equations are commonl)ésé)\vw‘separately with different numerical methods,
which may easily incur additional numerical dissipation due to inconsis’éﬁt"ﬁ%lculation accuracy. In order to eliminate this dis-
sipation, RANS equations and Spalart-Allmaras model equatiorz Qfe}ue‘reby coupled into one strongly coupled system of equa-
tions, and an efficient method is developed for its soIL@on\N\é«ﬁonvective terms are discrete by the Roe scheme, and the
time derivative terms are discrete by the LU-SGS\(LOW(Er ;per Symmetric-Gauss-Seidel) method. In order to accelerate
the convergence, a three level V-cycle multigrid ,aigoﬁl'}wr; is used. Through numerical experiments of the airfoil/wing and os-
cillating airfoil/wing, the convergence anc\aé%;}a;}?)f this algorithm are verified, and results show that its accuracy is signif-

4
icantly better than the loosely couplewie Oﬁ&ﬁ], especially in the prediction of drag force.
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