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The release of exhausted gases from chimneys has a direct impact in the air quality of the surrounding areas
downstream the source. Therefore, the understanding and accurate forecast of the dispersion of released gases in
the atmosphere is essential in order to estimate environmental impact and in the production of new improved
designs.

This kind of flow is highly complex and very often turbulent; it has many other industrial and environmental
applications, for example, the dispersion of gases from erupting volcanoes, thermal discharges in oceans and
rivers, fuel injection of burners and cooling of electronic devices.

In most environmental and industrial applications, the Mach number of the flow is low. It also involves broad
temperature difference between the jet and the surrounding atmosphere, which produce significant density
variations and buoyancy effects that cannot be ignored. The algorithm for incompressible flow with the
Boussinesq approximation for buoyancy treatment seems to be useful for simulating this kind of flow. However,
the application range of the Boussinesq approximation is limited to small temperature differences, and is not
capable to take into account the density changes that affect the development of the flow. In order to take into
account the effect of buoyancy and density changes due to high temperature difference, the use of the weak
compressibility method is appropriate for low-Mach number flow.

This thesis was developed with the objective of implanting a numerical method capable of simulating the flow
taking into account the effects of thermal expansion and weak compressibility. I studied the effects of thermal
expansion and weak compressibility in the trajectory of the flow, and the development of turbulent structures.
The thesis is divided in the following chapters:

Chapter 1, a review of previous research is given; the background and objectives are explained.

Chapter 2, the basic equations that describe the compressible and incompressible fluid flow are presented. The
non-dimensionalization of both sets of equations is explained.

Chapter 3, the numerical methods and boundary conditions used in the solution of the basic equations are
explained, including a detailed description of the weak compressible scheme is given.

Chapter 4, the results of the simulations are shown divided in structure of the flow, trajectory, velocity field,
temperature field and description of turbulent structures.

Chapter 5 shows the conclusions of this work.

The development of this research contributed to the understanding of the flow of buoyant jet in transverse flow
by explaining the effects of thermal expansion, which results in changes of the jet trajectory and in the
development of the flow. It was also found that the development of turbulent structures is also affected by the
temperature ratio. The analysis of the development of turbulent structures showed that the shedding of vortex
rings and vortex loops, and the fluctuation of the counter rotating vortex pair is linked to the vortex shedding of
the wake.
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