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ABSTRACT

The tailless aircraft has a great value on the military use. Meanwhile,
it is worthwhile to try and to invest in it for the investigation of
MAV(Micro Air Vehicle), which is being developed now. However,
because of lacking horizontal tail which is used for balance, the tailless
aircraft is static unstable. Even with the attempt to enhance its
characteristics of static stability, the stability of the tailless aircraft is still
poor for the sake of it’s low damping in aerodynamics. Therefore, it is a
challenge to flight stability and control system designing.

The purposes of this research are to study the stability and the
control technique of the tailless aircraft. To improve its congenital
lacking of stability, thought over the longitudinal static stability, dynamic
stability and control system. First, find the “Reflex” airfoil is suitable for
the tailless aircraft. Second, set up a non-linear and longitudinal dynamic
model of the tailless aircraft. Third, design an 80cm span small airplane.
Hence, observe and analyze its flying condition. Finally, utilize the
theoretical and experiential equations to estimate the aerodynamic
derivatives and investigate its stability and controllability. Besides, use
the PID controller to proceeded the time-response simulation of the
non-linear system.

The result of simulation shows that the performance is improved
through the change of the airfoil and with the auxiliary of the control
system. With this improvement, the tailless aircraft overcome the
congenital lacking of stability to broaden its utilization potential.
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