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ABSTRACT

This paper introduces a fast hexahedral pre-processor for an interactive Computational Fluid Dynamics
(CFD) environment which is intended for performing stable and fast CFD simulations valid during the
early stages of the design process [1]. The goal behind this automatic preprocessor is to avoid the need
of having to manually remesh and set boundary conditions for each case scenario present during the
interactive simulation, thus allowing the designer to center his efforts during the analysis phase.

The application contains an embedded fixed grid preprocessor and a third party surface meshing al-
gorithm adapted for geometry acquisition. The automatic CFD domain meshing is based on fixed grid
meshing algorithms [3] for hexahedrons, where the elements that belong to the boundary will be fitted
via a vertex projection methods [5] that will hold the correctness of the current topology and are fast
enough to guarantee low computing times. A parallel implementation of the method is discussed in
detail.

At present the proposed design environment solves the incompressible laminar Navier-Stokes equations
using the PISO algorithm via the OpenFOAM Libraries [4]; the environment is inherently transient, in-
teractions and changes to the geometry vary the initial conditions transforming the flow problem into
new one (See figure 1). This information is automatically updated into the CFD module for considera-
tion into the next time step. The results are shown to the user as they are available from the solver with
the aim of soft-real-time visual feedback.

Finally, some results obtained from the computations of a possible flow case scenario in a Virtual Wind
Tunnel (VWT) application are presented. This results verify the robustness and stability of the messher.
This examples also show how interactive CFD simulations are a very useful tool for the early design
stages where highly accurate analysis are not necessary.



(a) Original Orientation. (b) Test 1 after performing 45◦ ro-
tation

(c) Test 3 after performing 45◦ ro-
tation

Figure 1: Example of interactive rotation operations
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