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Abstract : Turbulent motion is a highly nonlinear and complex phenomenon, and its modelling is still very challenging. In this
study, we developed a hybrid computational approach to accurately simulate fluid turbulence phenomenon. The focus is
coupling and transitioning between Direct Numerical Simulation (DNS) and Large Eddy Simulating Wall Models (LES-WM)
regions. In the framework, high-order fidelity fluid dynamical methods are utilized to simulate the unsteady compressible
Navier-Stokes equations in the Eulerian format on the unstructured moving grids. The coupling and transitioning of DNS and
LES-WM are conducted through the linearly staggered Dirichlet-Neumann coupling scheme. The high-fidelity framework is
verified and validated based on namely, DNS ability for capture full range of turbulent scales, giving accurate results and LES-
WM efficiency in simulating near-wall turbulent boundary layer by using wall models.
Keywords : computational methods, turbulence modelling, turbulence entropy, navier-stokes equations
Conference Title : ICAAAE 2023 : International Conference on Aeronautical and Aerospace Engineering
Conference Location : New York, United States
Conference Dates : October 09-10, 2023

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

Vol:17, No:10, 2023

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

7,
 N

o:
10

, 2
02

3 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

67
83

5.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 17(10) 2023 1

https://publications.waset.org/abstracts/167835.pdf

