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Abstract : A novel numerical approach for the steady incompressible turbulent flows is presented in this paper. The artificial
compressibility method (ACM) is applied to the Reynolds Averaged Navier-Stokes (RANS) equations. A new Characteristic-
Based Turbulent (CBT) scheme is developed for the convective fluxes. The well-known Spalart–Allmaras turbulence model is
employed to check the effectiveness of this new scheme. Comparing the proposed scheme with previous studies, it is found that
the present CBT scheme demonstrates accurate results, high stability and faster convergence. In addition, the local time
stepping and implicit residual smoothing are applied as the convergence acceleration techniques. The turbulent flows past a
backward facing step, circular cylinder, and NACA0012 hydrofoil are studied as benchmarks. Results compare favorably with
those of other available schemes.
Keywords : incompressible turbulent flow, method of characteristics, finite volume, Spalart–Allmaras turbulence model
Conference Title : ICFMTE 2015 : International Conference on Fluid Mechanics and Thermal Engineering
Conference Location : Zurich, Switzerland
Conference Dates : January 13-14, 2015

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:9, No:01, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:9
, N

o:
01

, 2
01

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/2

26
67

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(01) 2015 1

https://publications.waset.org/abstracts/22667.pdf

