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ORANIT TRAISAK : STUDY OF AIRFOIL SHAPE OPTIMIZATION BY
USING THE EVOLUTONARY METHOD. THESIS ADVISOR : TEETUT

DOLWICHAL, Ph.D., 78 PP.

AIRFOIL/EVOLUTIONARY METHOD/PARTICLE SWARM OPTIMIZATION

Wing is important part of aircraft to float in the air. The cross-section of wing
is called in general as airfoil. The improvement of wing efficiency can be made in the
order of increase of lift at the same angle of attack (AoA) or decreasing wing drag.
According to preview research about airfoil shape evaluation and wing efficiency
improvement, there are use the Computer Fluid Dynamic (CFD) to approximate the
lift and drag coefficient in the form of Cjand Cqrespectively that used to find the
optimum shape. The evolutionary method is used to decrease time for the step of
shape optimization, such as Genetic Algorithm (GA), Particle Swarm Optimization
(PSO). Both optimization technique are non-derivative methods which reduce
calculation step. The objective work are study the evolutionary method to find the
optimum shape of the NACA2412 airfoil that is the Cessna 172R at 2 AoA. The
objective function' is -maximize the lift to drag ratio.~It-used to compare with
experimental of wind tunnel with incompressible flow and airspeed with 36 m/s. The
first work procedure use commercial program (Matlab) to program airfoil shape
optimization ¢ode combine with airflow simulation through the airfoil by the Xfoil
program. The second work procedure are creation of standard airfoil and optimum
airfoil which get from the first procedure. The wind tunnel test of both airfoil are used
to compare the aerodynamic value. The results of the first part which used PSO to

find out the optimum airfoil shape that use 50 populations and 60 loops of calculation.



The L/D ratio increase for 52.23%. The second part which used the L/D ratio of the

standard and optimum airfoil are conform to the simulation of the first part.
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