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Abstract

This thesis is motivated by the application of active flow control on the cabin
of trucks, thereby providing a new means of drag reduction. Particularly, the
work presented strives to identify how plasma actuators can be used to reduce
the drag caused by the detachment of the flow around the A-pillars. This is
achieved by conducting numerical simulations, and is part of a larger project
that also includes experimental.

The effect of plasma actuators is modeled through a body force, which adds
very little computational cost and is suitable for implementation in most CFD
solvers. The spatial distribution of this force is described by coefficients which
have been optimized against experimental data, and the model was shown to be
able to accurately reproduce the wall jet created by a single plasma actuator in a
no-flow condition.

A half cylinder geometry - a simplified geometry for the A-pillar of a truck
- was used in a preliminary Large Eddy Simulation (LES) study that showed
that the actuator alone, operated continuously, was not sufficient to achieve a
significant reduction of the drag. Nevertheless, a significant drag reduction was
obtained by simply increasing the strength of the body force to a higher value,
showing that this type of actuation remains relevant for the reduction of drag.

In the course of finding ways to improve the efficiency of the actuator,
dynamic mode decomposition was investigated as a post-processing tool to
extract structures in the flow. Such structures are identified by their spatial
location and frequency, and might help to understand how the actuator should
be used to maximize drag reduction. Thus a parallel code for dynamic mode
decomposition was developed in order to facilitate the treatment of the large
amounts of data obtained by LES. This code and LES itself were thereafter
evaluated in the case of a pulsating channel flow. By using the dynamic mode
decomposition it was possible to accurately extract oscillating profiles at the
forcing frequency, although harmonics with lower amplitude compared to the
turbulence intensity could not be obtained.
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