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MODELS OF TURBULENCE 

• Isotropic Turbulence 

o Mixing Length Models 

o One Equation Models 

• Two Equation Models   

o The widely used two equation models are: 

• k-  models 

• k-  models 

• Anisotropic Effects 

o Reynolds Stress Model (RSM) 

o Large Eddy Simulation (LES)    

• Direct Numerical Simulation (DNS) 

 



Turbulence Models for ABL flows 

Of the various turbulence models available for turbulence closure, the two equation 

models are quite lucrative from a computational point of view. 

 

The models are reasonably accurate and computationally less expensive. 

 

WindSim solves the equations for turbulent kinetic energy (k) and turbulent 

dissipation rate () / turbulent frequency () to represent flow dynamics over 

complex terrains 



MATHEMATICAL FORMULATION 

Two Equation Models 



K – EQUATION 
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- Equation 
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- Equation 
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CASE STUDY – BOLUND EXPERIMENT 

Bolund orography and the position of the met masts 



CASE STUDY – BOLUND EXPERIMENT 



CASE STUDY – BOLUND EXPERIMENT 



Simulation Parameters 

• Two simulation cases are considered for the present  investigation. The wind 

directions are 239 and 270  respectively.  

 

• The well known logarithmic velocity profile is set for the whole computational 

domain and the turbulent kinetic energy cum dissipation rate / turbulent frequency are 

set as constants with height. 
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Comparison of turbulent kinetic energy obtained using the present simulations with 

experiments for a wind direction of 239 
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Velocity magnitude (m/s) 
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Comparison of turbulent kinetic energy obtained using the present 

simulations with experiments for a wind direction of 270 
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Conclusions 

The following observations are made from the case study:  

 

• K- model has been validated by comparing the numerical results from WindSim 

with the available experimental data. 

• A comparison between the various two equation models shows that k- model is 

able to predict the mean velocity and the turbulent kinetic energy that are closer to the 

measurements. 

• The Standard k-epsilon & RNG k-epsilon models predicts lower turbulence kinetic 

energy and thereby under predicts the turbulent intensity.  

• The results obtained using the k- model of Wilcox are quite promising but more 

validation cases are required to confirm that the k- model is more suitable for ABL 

flows. 

 


