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Flow separation from the surface of a compressor blade or an airplane wing causes energy losses and reduces the efficiency of the compressor. Active control has been recognized as a promising manner for solving this problem. Micro synthetic jet actuators have been recognized to be ideal for implementing the actuation in an active flow control system, because they are small, light, cost-effective and easy for maintenance. This project aims to understand how to make a micro synthetic jet actuator to be able to work effectively in a large device like an airplane and why.
If you are interested in this topic, you may work on one of the following two aspects:

1) Experimental investigation of  micro synthetic jet actuators
A low speed wind tunnel in our Aerodynamics Laboratory (level 3, Building 2) has a working section which simulates the boundary layer condition in an air compressor. You will work on experiments using this wind tunnel. All the equipment and instrument are ready in that laboratory for you to start. You will learn instrumentation and measurement and how to conduct experiments, and extend your knowledge learnt from the lecture room. You will acquire your experience in research and project work by going through the procedures normally included in a research project. 

2) Computational modeling of synthetic jets in a boundary layer

Computational fluid dynamics (CFD) has become more and more useful recently. Existing models developed by previous students are available, but they need verification and improvement. Your work will be continuous development of the CFD models for simulating the boundary layer separation flow and its interaction with the synthetic jet. The CFD software provided in the Faculty of Engineering is CFD-ACE which is operated in the Faculty’s cluster system.
We, along with our friendly support staff, will be happy to help you to develop your interests and to achieve your aims.

This project would form an ideal introduction to further research work as part of Masters or Ph.D. study.

