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Combustion is the oldest technology of mankind: it has been used for more than one
million years. At present, about 90% of our worldwide energy support (e. g., in traffic,
electrical power generation, heating) is provided by combustion; therefore it is really
worthwhile studying this process.

Combustion research in the past was directed to fluid mechanics that included global
heat release by chemical reaction. This heat release was often described simply with
the help of thermodynamics, which assumes infinitely fast chemical reaction. This
approach was useful to some extent for designing stationary combustion processes: it
is not sufficient for treating transient processes like ignition and quenching or if
pollutant formation shall be treated. However, pollutant formation during combustion of
fossil fuels is, and will continue to be, a central topic in the future.

The focus of this lecture is therefore to treat the coupling of chemical reaction and
fluid flow: in addition, combustion-specific topics of chemistry (hydrocarbon oxidation,
large reaction mechanisms, simplification of reaction mechanisms) and
combustion-specific topics of fluid mechanics (turbulent flow with density change by
heat release, potential generation of turbulence by heat release) shall be considered.
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