Visualization of Computational Fluid Dynamics OpenFOAM free surface flow simulations
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Visualization is a vital part of the Computational Fluid Dynamics (CFD) workflow. A single image of the setup or results can give more information than a thousand lines of code. Open-source CFD software such as OpenFOAM are
popular but does not come with a graphic user interface or visualization tools. Instead, general data visualization software such as ParaView are often used. This makes it difficult for users to learn how to display and interact with
their work. For supercomputer users, additional complexities arise because the OpenFOAM is compiled with custom settings to improve performance and thus data in ParaView may not load/render at all.
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Step 1. Loading the data
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Step 2. Drawing attention to particular
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For example, in Figure 1, the computational
domains from two simulations can be overlaid and
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compared together by using different transparency.
This is combined with an .STL file of the bed
geometry through the “pipeline” feature.

Figure 1. A larger domain is used to run Reynolds
Averaged Navier-Stokes (RANS) simulation. A smaller
domain is used to run an intensive Large Eddy
Simulation (LES) simulation.

Figure 2. ParaView visualization of drainage open channel flow simulation over a bed with spherical roughness.

Step 3. Processing data visually to make new discoveries

Clever use of “filters” can even enable new scientific discoveries.

* In Figure 2, the “Gradient of Unstructured Data” filter calculates the vorticity showing how turbulent vortices move within the flow.

* The “Warp by Vector” filter uses the velocity near the water surface to model/simulate the shape of the water surface.

 Together, we can see that the turbulent vortices hit the water surface and cause it to deform more than usual.

Supercomputing Asia
®
Gathering the Best of HPC in Asia

PC
023

CoNGA




	Slide 1: Visualization of Computational Fluid Dynamics OpenFOAM free surface flow simulations

