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Results 

•  Simulation of actuator disk in uniform flow (2D/3D), 
excellent comparison with analytical solution [3] 

•  Simulation of multiple actuator disks in uniform flow (2D) 

•  Preliminary actuator line results show wake vortex (3D) 
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Energy conserving discretization for accurate  
turbulence simulation 

•  Finite volume method on staggered Cartesian grid 
•  Fourth-order, symmetry-preserving discretization [2], 

mimicking crucial properties of differential operators 
•  Discrete conservation of kinetic energy 

Ongoing work: 
•  Construction of symmetry-preserving Large Eddy 

Simulation models 

Governing equations 
Incompressible Navier-Stokes equations: 

where      is a momentum sink representing the wind 
turbine blades, using an actuator disk or actuator line.  

Introduction and research goal 

•  Currently: significant losses in wind farm power output due to wake effects   
•  Goal: accurate numerical simulation of wind turbine wakes and their 

interaction in farms. Investigation of the effect of turbulent mixing on wake 
recovery and power production 

•  Approach: development and application of high-order discretization schemes 
with no numerical diffusion for long-distance wake tracking and accurate 
simulation of turbulence [1] 
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