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ABSTRACT
The fuel injection system in modern gas turbines is critical,
especially for transient operations such as ignition or
high altitude relight. The fuel must be sprayed in a few
milliseconds, over a length of few millimeters, into droplets
of ~20 μm. It is therefore crucial to understand the process
of liquid atomization in its early phase: the primary
breakup. This knowledge would enable to design efficient
nozzles and to derive low-order models for numerical
simulations at the combustor scale. Liquid atomization is
strongly dependent on the nozzle design and therefore we
focus our investigation on prefilming airblast atomization.
This talk summarizes recent investigations on prefilming
airblast atomization made at the Karlsruhe Institute of
Technology. The experiment and its main conclusion are
presented. A mechanism to describe the prefilming airblast
atomization is proposed and compared to other recent
models from the literature. The models are also compared
to the experiment in unsteady regimes, i.e. in case of a
fluctuating flow field, and the behaviour of a low-pass filter
is highlighted. Finally, more pragmatic approaches such
as numerical simulation, statistical tools and deep learning
methods are presented to derive low-order models.
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