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Measurements of unsteady aerodynamic forces for flapping insects
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Kazutaka Kitagawa

Abstract Studies of flying insect have focused on low Reynolds number effect for biofluid behavior in un-

steady regime. The research of atmospheric flight properties is of interest to explore biofluid mechanism by

which process of the unsteady forces, wake and vortex the unsteady motions interact with flapping wing. In the

present work, to simultaneous measuring of unsteady aerodynamic forces and flapping motion for flapping

small beetle with sampling frequency 10 kHz. The live small beetle generated horizontal force by upstroke and

feathering at T.D.C, while that generated maximum vertical force at mid-downstroke.
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Fig.1 Measurement system of unsteady aerodynamic forces

Fig.2 Overall view of experimental system
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Fig.3 Schematic description of Tetherdl and Tetherd2
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Fig.4 Experimental result of Tetherd] flight condition at the

upstroke process
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Fig.5 Experimental result of Tetherdl flight condition at the

downstroke process
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Fig.6 Experimental result of Tetherd2 flight condition at the
upstroke process
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Fig.7 Experimental result of Tetherd2 flight condition at the

downstroke process
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