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Abstract

The intention of this project is to design and test an ornithopter with capabilities closer to a real bird. This
project is focused on the ability to bend wings of a bird to reduce the aerodynamics forces acting on the wing.
Some ornithopters today have mechanisms in their wings that would allow them to bend their wings during
flapping but this project is focused on building bending wings without mechanisms, allowing the outer wing to
swing freely. Therefore the objectives of this project is to study the effects of bending (freely) in flapping wings
with the inner arm and outer arm bending angles of 0° (no bending), 150, 250, and 35° then compare the results.

The span of the ornithopter was set at 40 centimeters. After several designs the bendable wing was tested
in a wind tunnel with and without incoming free stream at various angles of attack. The results showed that
proper bending in wings could improve aerodynamics performances, which in this case flapping wing with the
inner arm and outer arm bending angle of 15° proved the best results. In the future, to develop a flying

ornithopter based upon this study we would recommend developing its design, structure, materials, and a tail.
Keywords: Flapping Wings, Ornithopter, Bending Wings, Bird, Wind Tunnel
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