
V6.16: CFD Example

(Related to Textbook Section 6.10.1 - Numerical Methods)

Complex flows can be analyzed using different computational fluid dynamics (CFD) techniques in which the continuous variables are approximated by discrete values calculated at grid points or grid cell faces. The governing partial differential equations are reduced to a set of algebraic equations which is solved by approximate numerical methods. CFD simulations can be used to investigate flow phenomena for situations that may be difficult for experimental techniques.

The flow inside an internal combustion engine was simulated using CFD techniques, as shown in the video. These types of flows are complex, turbulent and highly unsteady. For this particular flow field, even the boundary conditions (i.e. geometry) are changing with time. The simulation shows the unsteady motion of fluid particles being drawn into the cylinder, and eventually exiting through the valve. The particles are colored by velocity magnitude.
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