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Minimum Fuel Circling Flight for Unmanned Aerial

Vehicles in a Constant Wind
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IV. Conclusions

The optimal periodic circling for a UAV in a constant wind has been analyzed by numerical simulations.
Preliminary results demonstrate that the optimal wind direction changes with the wind speed and in some
cases yields smaller fuel consumption compared to a zero wind case. The conclusion of this investigation is
that there exists an optimal wind direction for the minimum fuel circling under periodic flight. In addition,
these results illustrate the power and relative simplicity of using optimal control techniques, such as the
pseudospectral-based method employed in this work, to help investigate how to improve the operation and
flight characteristics of aerial vehicles under the influence of wind effects. Overall, the approach used in
this work for optimizing fuel utilization has proven to be a viable technique for applications requiring long-
endurance flights.
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