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Ducted Wind Turbine Power Output Control Using Airflow Deflector
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Abstract

Over speed protection is very important for small wind turbines to operate in a safe way. There are
many methods, including electromagnetic braking, yawing, centrifugal pitch control, and stall, etc.,
that are commonly used and have their advantages and disadvantages.The purpose of the study is to
design and test airflow deflectors added to a ducted wind turbine to see the effectiveness in regulating
the airflow and thus control the power output for wind turbine safety operation at high wind speed
conditions. The test was performed at a wind tunnel facility. Two types of deflectors were designed
and installed at the turbine inlet and outlet. Quantitative data in power generation was measured and
discussed when the deflectors were applied at different angles, from 90 degrees fully opened, and
progressively decreasing to 0 degrees fully closed. The generator output voltage, current, and their
associated power were measured. The test results indicated both the inlet and outlet deflectors can
effectively reduce the power output and protect the turbine when the wind speed is high. The inlet
deflectors were found to be more effective than the outlet deflectors because of more effective airflow
control.
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