Automatic generation of CFD models for wind simulations
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ABSTRACT

The aim of the present work is defining a methodology for the automatic creation of numerical
models for CFD analysis of wind relevant scenarios. The project will target the use of Kratos
Multiphysics [1] for CFD and will leverage the meshing capabilities of MeshPy [2] and MMG [3].
At present, the major tendency for dealing this topic is the creation of specific models for each area
under study, spending a considerable amount of time.

In the proposed model, the only information necessary for the realization of the model is the
geometry of the terrain, obtained from Digital Elevation Model (DEM) file, and of the buildings,
defined on the base of OpenStreetMap (OSM) file.

In particular, a circular portion of terrain is cut out and divided into 3 concentric circles using a
Python script: the inner circle describes the real orography where buildings are placed; the middle
annular zone involves the real orography without buildings and the outer circle, subjected to a
smoothing procedure, models a simplified orography with zero coordinate boundary points.
Subsequently, a tetrahedral mesh of the cylindric volume is generated and the dimension of each
element is defined considering its distance from the terrain: the dimension of the element increases if
the terrain distance increases.

The following step is the coupling of a weather forecasting code (WRF/MMS5) with a CFD code
where the outputs of the first become the boundary conditions for the second. Through this coupling
procedure, it is possible to study the wind flow directions inside urban areas and investigate possible
canyoning problems between buildings, flow deviations etc.

The adoption of this methodology is of interest also for the evaluation of building energetic
performances, running more accurate energy analyses applicable both to existing and new buildings.
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