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The main streams of micro aerial vehicles development: membrane wings and insect-like / bird-like
flapping wings. Membrane wings can keep continuously increasing C; as higher angle of attacks
and delay the dynamic stall angle to30° ~ 45°. But laminar as flow in low R, and low aspect ratio,
separation and reattachment low pressure zone distribute, laminar, transition and turbulent model is
unclear. Tip vortices flow field is complicate and lower lift / drag ratio, the low aspect ratio wing is
quite susceptible to rolling instability and the fluctuations in wind speed, which can be comparable
to MAV’s flight speed, make both the instantaneous flight Reynolds number and angle of attack
vary substantially. Several problems exist. Therefore we propose to rebuild the membrane wing
MAV. Adopt fluid / structure interaction numerical simulation. Create the insect-like flapping wing
turbulator and run water tunnel laser flow visualization and water tunnel lift /drag ratio test in order
to enhance aerodynamic performance increase lift / drag ratio and flight stability, and improve the
flow field of tip vortices. The FSI module for low AOA has been built that can analysis stress and
strain from flow pressure, and the results of water tunnel tests have proved installing turbulator for
the Flyerll have better aecrodynamic performance than before. If the membrane or plastic MAV
couples with the rigid turbulator, optimized flapping mechanism and flow leakage problem have
been take care as well, the breakthrough of MAV research will be expected. At least, the installation
of turbulator provides a MAV one more mechanism for force balance.

Key words : Membrane wings ~ Flapping wings ~ Lift / drag ratio
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The essential of this technology is developing the integrated
software of the procedures for a MAV Airfoil Design Aerodynamic
analysis and Computer-aided manufacturing .We modulate and
normalize the Airfoil design and Aerodynamic analysis , then
computerize all design .In addition to all equations of aerodynamic
characteristic ,geometry ,flow condition ,angle of attack and lift
coefficient ,pressure coefficient ...etc. They will be translated into
complicated procedures, then, are interpreted by computer programs,
displayed by Windows talking menu and 3D animation. The final
design airfoil model for a MAV will be transformed into CNC code,
submitted to the Styrofoam cutter for a cutting process, final NACA
airfoil shape will be tested and analyzed. Besides, We take an
exhaustive effort of development of this integrated software .So that
we can refer this technique as an example for our system engineering
and system integration in the future.

Again we discuss thoroughly and consider the relationships
between the parameters attack-angle, velocity and pressure distribution
on the surface of airfoil, lift, drag force and moment coefficient. We
visualize the design and the analyzed results in our integrated program.
We build up a simply database for airfoil design, so that we can utilize
the data from reverse engineering assist model aircraft and MAV
designs. In the end, we link this system with an automation Airfoil
Styrofoam cutter as computer-aided-manufacturing to completely
accomplish this investigation. The data base of the FLYER series MAV
can be shared now.
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