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Abstract :
empirical equation and historical data.

In preliminary design phase, the wing geometry of the civil aircraft was determined using the
To make wing geometry more aerodynamically efficient, an

aerodynamic shape optimization was conducted. For this purpose the parametric modeling, high fidelity CFD
analysis and metamodel-based optimal design technique were adopted. The parametric modeling got the design
process to achieve the improvement by generating the configuration outputs easily for the major design

variables.

The optimal design equations were formularized as the type of the multi-objective functions

considering low/high speed and lift/drag coefficient. The optimal solution was explored with the help of the
kriging metamodel and the desirability function, therefore the optimal wing planform was sought to be
excellent at both low and high speed region. Additionally the optimal wing planform was validated that it
was excellent not only at the specific AOA, but also all over the range of AOA.
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Fig. 1 Wing Shape Design Flowchart
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Table 1 Pros & Cons for Parametric Modeling and Rhino S'W

Conventional modeling Parametric modeling
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Fig. 2 Wing Parametric Modeling Using Rhino &
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Surrogate Model
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Table 3 Limits of Wing Design Variables

Lower limit Baseline Upper limit
Aspect ratio 9 11.15 13
Taper ratio 0.435 0.535 0.635
Twist angle -3 -1 0
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Fig. 4 Multi-objective Optimization Using Desirability Functions
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Table 4 Optimal Design Results of Wing Planform

Baseliiie ing Optimal planform Rating Validation Rating
by metamodel | (b-a)/a*100 | by CFD | (b-c)/c*100
Besin AR 11.1500 12.7800 12.7800
variables Taper 0.5350 0.5891 2 0.5891
Twist -1.0000 -1.3770 -1.3770
Objective CL @ M=0.2 1.3598 1.3860 1.9% 1.3878 -01%
D @ M=06 0.0198 0.0195 -1.5% 0.0194 0.5%
Sibjictto CD @ M=0.2 0.0715 0.0675 LE 0.0675 0.0%
CL @ M=0.6 0.5306 0.5480 G.E 0.5430 -0.2%
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Fig. 5 Lift Curve for Optimized Wing Planform at
M=0.2 & Alt=SL
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Fig. 6 Wing Drag Polar for Optimized Wing
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