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GEKO - New & Flexible RANS Turbulence Model



Motivation

ÅTwo-equation models are the 
work-horse in industrial CFD

ÅThe have typically 5 coefficients 
which can be calibrated to match 
physics

ÅThey are calibrated for
π Flat plate boundary layers (log-layer)

π Selected free shear flows (plane mixing 
layer, plane jet)

π Decaying turbulence in freestream

ÅCoefficients are linked and cannot 
be changed easily by user

Central Question: Can we do such a simulation 
with one set of global constants? 
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GEKO Model: Introducing Free Coefficients
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ÅCSEPςchanges separation behavior

ÅCMIXςchanges spreading rates of free 
shear flows

ÅCNWςchanges near-wall behavior 

ÅCJETςOptimizes free jet flows

ÅCCORNERςAffects corner flows

ÅCCURVEςCurvature Correction

The functions F1, F2, and F3 contain 6 
free coefficients:

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

ÅThe formulation of a turbulence 
model when integrated through 
the viscous  sublayer is a key 
aspect of turbulence modelling
πDefines robustness

πDefines accuracy

πCan cause undesired  pseudo-
transition

Makes or Breaks a Turbulence Model

Backstep Simulation

Å 4x the same k-emodel with different near wall treatment
ς ML ςMenter-Lechner low-Re model

ς EWT ςEnhanced wall treatment built on 2-Layer formulation

ς GEKO-1 exact transformation of k-eto k-wwith k-wwall treatment

ς V2F - k-eƳƻŘŜƭ ǿƛǘƘ ±нC ΨŜƭƭƛǇǘƛŎ ōƭŜƴŘƛƴƎΩ ǿŀƭƭ ǘǊŜŀǘƳŜƴǘ

Å Results are vastly different

Å GEKO is closest

Wall Shear Stress Wall Heat Transfer



GEKO Model - Switching

ÅCSEP- active everywhere

ÅCNW - active everywhere (but only 
relevant near wall)

ÅCMIXςactivated by blending 
function

ÅCJETςsub-model of CMIX
( )...1 BlendJETMIXMIX FFCF -=

Wall-Distance Free Variant option available

1=BlendF



ÅIncompressible flow
πRe = 107

ÅVariation of CSEPand 
CNW

ÅModel maintains 
calibration for wide 
range of coefficient 
changes

ÅCMIX and CJETdo not 
affect boundary layer

Flat Plate Boundary Layer

All 4 coefficients can be tuned by user without loss of accuracy for flat plate



Velocity Profiles for CS0 Diffuser: Cmix=0

Variation of main free 
coefficients

ÅCNWςaffects only near 
wall ςno effect on Cp
ÅCSEPςaffects separation 

strength

ÅCMIXςno effect

ÅMain parameter - CSEP

CNW=0.5

CSEP=1.0



Separated Flow Around a NACA-4412 Airfoil

Flow scheme Incompressible flow 
Re = Uқϊ/κ˄= 1.64·106

C - airfoil chord

Uқ - freestream uniform velocity 

=h 12o ςangle of attack


