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The Analysis of a Flapping wing with Elastic deformation
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In this paper, the thrust generation, the efficiency and the flow fidd of flgpping wing with dadtic deformation by fluid force

are invedigated numericaly. The Navier-Stokes eguation and the equation of dadic deformation are combined by usng the
Newton Rgphson method. Then, the cdeulation of flow fidd and deformation of dadtic wing are carried out Smultaneoudy. The
thrust generated by an dadtic wing exceads the thrust of rigid wing with the increase of moving frequency. Furthermore, The thrust

generated of flgpping wing with appropriate e adticity becomes higher than that of rigid wing. Elastic deformation of wing incresses
the thrust component of fluid force. Thisisthe main factor that improves the characterigticsof thrust generation of dagicwing.
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Fig. 1 Schematic of elastic wing
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Table 1 Non-dimensional parameters
Reynolds number Re=100
Flexura strength ElI=3 100
Pitchingangle 0 =1 /18
Heaving length h=0.2
Frequency Sc=0.2 1.0
Time step t=0.0005
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Fig. 3 Relation of Phase difference and Thrust coefficient
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Fig. 4 Relation of Phase difference and Efficiency
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Fig. 5 Schematic of Flapping motion
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9 a Fig. 10 Waveform of thrust coefficient
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Fig. 13 Flow field and Pressuredistribution
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