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AERODYNAMIC DESIGN OPTIMIZATION OF UAV ROTOR BLADES
USING A GENETIC ALGORITHM AND ARTIFICIAL NEURAL NETWORKS

HM. Lee,' JK. Ryu? S.J. Ahn' and O.J. Kwon
'Dept. of Aerospace Engineering, KAIST.
’LIG Nexl

In the present study, an aerodynamic design optimization of UAV rotor blades was conducted using a genetic
algorithm(GA) coupled with computational fluid dynamics(CFD). To reduce computational cost in making databases,
a function approximation was applied using artificial neural networks(ANN) based on a radial basis function
network. Three dimensional Reynolds-Averaged Navier-Stokes(RANS) solver was used to solve the flow around UAV
rotor blades. Design directions were specified to maximize thrust coefficient maintaining torque coefficient and
minimize torque coefficient maintaining thrust coefficient. Design variables such as twist angle, thickness and chord
length were adopted to perform a planform optimization. As a vesult of an optimization regarding to maximizing
thrust coefficient, thrust coefficient was increased about 4.5% than base configuration. In case of an optimization
minimizing torque coefficient, torque coefficient was decreased about 7.4% comparing with base configuration.
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Fig. 2 Pressure Coefficient on Caradonna Tung rotor blade
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Fig. 3 Computational mesh for an UAV rotor blade
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Fig. 9 Pressure coefficient at rotor surface
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Fig. 10 Streamline on rotor surface
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