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Abstract A recent experimental study by Childress et al.(Physics of Fluids (2006) 18, 117103) shows

Keywords

that small flexible bodies made of stiffened tissue paper can hover in an oscillating air
flow. In this paper, a numerical simulation is conducted to investigate the lift
production mechanism of such ‘flapper’.The multi-structure is modeled as two
articulated rigid plates joined by one hinge. Instead of an oscillating flow, a harmonic
motion of the articulated body in the vertical direction is assumed. The flow field is
computed using an Immersed Boundary (IB) method. The state of motion of the
multi-structure is determined by solving the Euler-Lagrange equations. Numerical
gesults indicate that the flapping of the articulated body can produce lift with certain
combinations of amplitude and frequency.

rigid multi-structure, immersed boundary method, elastic coefficient, Euler-Lagrange
Equations



