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Measurement of aerodynamic forces for flapping Micro air vehicle
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Abstract

Unmanned micro aerial vehicles(UMAV) have carried out unmanned missions the natural disaster

and a forest fire on airborne survey, and direct sowing on farmland. Development of automatic and radio

controlled pilot flight system of MAV have focused on an acrodynamic behavior of low Reynolds number effeet

for biofluid in unsteady regime. The motivation of present study is to design the beetle-like flapping micro air

vehicle for disaster investigating and planetary exploring. To explain the outline of flapping mechanism, the

results of the visualization of the flap motion and the experiment on little aerodynamic force measurement using

the cantilever system.
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#<1 Dimensional of the flapping air vehicle

Wing span[mm] 160.6
Chord length[mm] 45.0
Wing thickness[um] 8.0
Wing area[mm?] 5242
Aspect ratio[-] 4.9
Mass[g] 4.86
Wing loading[N/m?] 9.09
Beating frequency[Hz] 9.3
Reynolds number(-] 4345
Reduced frequencyl[-] 0.9
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[ 1 Description of the beetle-like micro air vehicle(MAV)

d Flapping wing
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b Visualization of flapping motion
B 2 Experimental setup
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a Down stroke motion

b Up stroke motion
[%| 3 Flapping motion
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[ 4 Time histories of vertical and horizontal force for
the beetle-like MAV (Stroke face angle = 90 [deg])
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