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Short description of possible research topics for a PhD:

Noise pollution has become an important environmental concern. Increasing comfort
requirements and tightening the world regulations have transformed the reduction of the
aerodynamic noise of turbomachines into a crucial issue for many industries. Various sectors
are concerned: cooling automotive and electronic circuits, air conditioning in air transport or
terrestrial as well as in the building, ventilation of industrial installations, air conditioning or
refrigeration. The sound discrimination of a turbomachine is now a criterion of selection and
quality. Moreover, the specifications submitted to the manufacturers fans include increasingly
severe limitations of the maximum noise level. These noise limitations are often accompanied
by a demand for increased power aerodynamic and compactness reduction. It is therefore
necessary to predict the noise generated by a fan and particularly the master of the unsteady
flow surrounding airfoils.

The aims of this PhD is to study how the counter rotating fans can help to answer to this issue.
At present, the design method of counter-rotating axial flow fan taking into account the
aeroacoustic behavior are insufficient and the experimental results and data are few. There are
also problems such as low efficiency, structural vibration, blade stall, specific to this technology.
The reason is that the design of counter-rotating axial flow need to be further investigated. The
fundamental way to improve the aeroacoustic performances of counter-rotating axial-flow fan
is therefore to identify the main geometrical and physical control parameters related to the noise
generation mechanisms.

Required background of the student:
Fluid mechanics, Mechanical Engineering
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