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GEKO New & Flexible RANS Turbulence Model
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Motivation

A Two-equation models are the

work-horse in ind
A The have typical

ustrial CFD
y 5 coefficients

which can be ca
physics

Ibrated to match

A They are calibrated for

1t Flat plate boundary layers (ldgyer)
Tt Selected free shear flows (plane mixing

layer, plane jet)

1t Decaying turbulence in freestream

A Coefficients are |

Inked and cannot

be changed easily by user
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Central Question: Can we do such a simulation
with one set of global constants?
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GEKO Model: Introducing Free Coefficients

. . u(fk)+li(ijk):P_ s R MmOk 2
The functiond=, F,, andF; contain 6 TRRRNTRER AT P PN

free coefficients:

A C.-£ changes separation behavior

. & 0 w2
A G, ¢ changes spreading rates of free +WL§”+S—”3V§SX—WH
shear flows | |
. B k
A G, ¢ changes neawall behavior Ul o]
A C,c.¢ Optimizes free jet flows 55
A C-ornel Affects corner flows 056 ° P80 __vw  wv)

_ 00 c¢md h/ Y W Tqg
AC.urvi& Curvature Correction \ )

All coefficients (except (z) are UDF functions
and can be changed locally
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Wall Treatment- Comparison —

A The formulation of a turbulence ]

model when integrated through P

the viscous sublayer is a key ke [T B

aspect of turbulence modelling BN, Y e

m Defines robustness TN |

1t Defines accuracy S Waui/:Hear St:;s 20 .

t Can cause undesired pseudo _ _
transition Backstep Simulation

A 4x the samé&-emodel with different near wall treatment
¢ MLc¢ Menter-Lechner lowRe model
¢ EWT¢ Enhanced wall treatment built on 2ayer formulation
¢ GEKG@L exact transformation ok-e to k-wwith k-wwall treatment
¢ V2F-keY2RStf GA0K +HC WSEtfALIWIAO o6f Sy
Makes or Breaks a Turbulence Model

A Results are vastly different

A GEKO is closest



GEKO Model Switching

A C.- active everywhere

A G, - active everywhere (but only
relevant near wall)

A G, C activated by blending
function

A CJETC sub-model of qu Fux = Cix FJET(]-' FBIend)"'

WallDistance Free Variant option available
|:Blend :1



Flat Plate Boundary Layer
8

Alncompressible flow
T Re =10

AVariation of Gz.and
Caw

AModel maintains
calibration for wide
range of coefficient
changes

AC,xand Ggz.do not

affect boundary layer
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All 4 coefficients can be tuned by user without loss of accuracy for flat plate
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Velocity Profiles for CS0 Diffusez,,=0
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Variation of main free
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Separated Flow Around a NA&¥ 12 Airfoll

Flow scheme Incompressible flow

INIFORM Re U, 1 /A®x1.6410°
FREESTREAM NACA 4412 K
— NRiTE%}NE C- airfoil chord
- U, - freestream uniform velocity

h =12 ¢ angle of attack




