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Main objective

TowardsReal-time prediction of wind 
patterns in urban environments and the 

potential uncertaintiesdue to both 
physical and numerical parameters

Some Applications

Ç Wind energy
Ç Pedestrian comfort
Ç Pollutant dispersion
Ç Ventilation strategies
Ç Deployment of wind turbines
Ç Design of sustainable and resilient urban 

areas 

Å Geometrical simplifications ( ignoring roughness 
elements such as cars and vegetation )

Å Extents of computational domain
Å Level of fidelity of turbulence simulation

Å Idealized (yet realistic) boundary conditions
Å Turbulence closure model/ turbulence approach
Å Grid resolution

Geometrical simplifications 

Actual Simplified



ü NWP= Numerical Weather 
Prediction;

ü MMM = Mesoscale Meteorological 
Model;

ü CFD= Computational Fluid 
Dynamics; 

ü BES= Building Energy Simulation;
ü BC-HAM = Building Component -

Heat, Air, Moisture transfer;
ü MSM= Material Science Model; 
ü HTM= Human Thermophysiology

Model.

Fig. 1. Schematic representation of the 
six spatial scales in urban physics

Focus of this talk

Why RANS?
Ç LES is at least one order of magnitude more 

expensive than RANS. If validation is 
required, it can be two orders of magnitude 
time consuming than RANS!

Ç Limited number of best practice guidelines 
for LES

Ç Generating proper inflow boundary 
conditions

Ç Convergence problem due to the high 
order discretization schemes that are not 
diffusive

Ç Near wall treatment (using a hybrid 
approach or like DES or wall functions)

Ç We need a lot of CFD simulations for UQ 
(different uncertain parameters) 
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Fig. 2. Schematic representation of computational domain
Fig. 1. Inlet velocity profile

Best practice guidelines:
Ç COST Action 732
Ç AIJ (2008)

Effect of windspeed and aerodynamic roughness



Grid Generation

Coarse mesh (8 million)
Fine mesh (90 million)
Extra fine mesh (0.5 billion) 


