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Proj ect Description

Active flow control is a field of study focusing on using actuators and
sensors to inpart energy to a fluid flowin order to control or nodify the
fluid behavior. An exanple of this is injecting a fluid into a | ow nonmentum
boundary layer (friction |ayer between a fluid and a surface) in order to
del ay separation of the boundary |ayer. This can have many desirable effects
such as reduci ng aerodynam c drag or providing a desirable change in the flow
properties on a surface. Current nodern aircraft are geonetrically optim zed
for efficiency by using high-fidelity conmputational tools and building on 50
years of design nodifications to the basic a€otube and wi nga€e aircraft
design. In order to achieve further performance inprovenents and capabilities
beyond what passive geonetry can provide, active flow control can be

har nessed. The applications of active flow control can be used to inprove

wi ng performance at hi gh-angles of attack, inprove engine efficiency, control
undesirable fluid behaviors, inprove aircraft maneuverability, and to reduce
control surface sizes or elimnate thementirely.

This project will involve designing, building, and testing actuators for
active flow control. The focus will be on a piezoelectric actuator that is
driven by an electronic controller to achieve air flow pul sations. Actuators
of different designs and sizes will be tested to characterize the output flow
vel ocity and frequencies. The goal of the project will be to devel op an
under st andi ng of the actuator capability and linmitations in regards to the
size and power output. The project will entail design (CAD), fabrication, and
assenbly of the actuators along with devel opnent of a data acquisition system
(hardware and software) for controlling the actuators and recordi ng data.

This project will eventually result in testing of the actuators in a w nd
tunnel with an aerodynan ¢ nodel
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