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TWO-DIMENSIONAL FLOW PROPERTIES OF INSECT FLIGHT ABOUT THRUST GENERATION
-VORTEX STAYING AND VORTEX PAIRING PHENOMENA

Jung-Sang Lee', Jin-ho Kim' and Chongam Kim™

Many researchers have made an effort to explain flight mechanism of flapping insects. As a result, several
unsteady mechanisms about lifi generation in insect flight have been proposed. But it has a limits to elucidate
insect's forward flight and abrupt thrust, because most of these are about insect's hovering flight. For this reason,
the objective of this paper is to sinulate "figure-of-eight motion" of insect's wing during tethered flight for
comprehending aerodynamic property in insect's forward flight.
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Fig. 1 Position of wing element of Phormia-Regina
tethered flight during one stroke, Downstroke
phase(red solid), upstoke phase(green solid)
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Table 1. Experimental data from Ref.[9]
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Fig. 2. Time-dependant aerodynamic coefficients, lift
coefficient(red line), drag coefficient(green line)

Fig. 3. Leading edge vortex at t=44.122, (a) pressure and
velocity vector field, (b) pressure distribution on the wall
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Fig. 4 Vorticity contours during upstroke, (a) t=48.583,
) t=44.122, (c) =44.394, (d) t=44.666, (e)
t=45.482, (f) =45.972.
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Fig. 5 (a) Vortex pairing and jet flow in the wake, (b)
Inverse Karman vortex, (c) Variation of drag
coefficient with non-dimensional time
Re=12000, pitching amplitude=100, k=10,
maximum thickness is 12% of chord length

 (a)t=48.746

Fig. 6 Pressure and velocity vector field, (a) t=48.746, (b)
t=48.801, (c) t=48.855, (d) =48.910
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