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Identification of important parameters from Pareto-optimal airfoils
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PARSEC airfoil parameters often used for transonic airfoil design are re-examined by data-mining Pareto-optimal
airfoil designs. The Pareto-optimal airfoils are obtained by using a multiobjective evolutionary algorithm. For data
mining, scatter plot matrix coupled with correlation coefficient is used. The present result shows that the PARSEC
airfoil parameters may not be the best choice for transonic airfoil design. The result also indicates that data mining
from Pareto-optimal airfoils may give more information than data mining from all feasible airfoils.
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Fig.1 Control points for B spline curve
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Fig. 4 Scatter plot matrix with correlation coefficients
of all feasible airfoils
Table 1 Correlation coefficients of all feasible airfoils
CD CL
design variable correlation coefficient design variable correlation coefficient
y4 0.8 yl 0.62
y2 0.66 y2 058
x5 054 v4 0.52




ooz 012 -0.070 -0.06 0.06 -0.0z2 o0z 010

0036 0.050

001 006

BARRANZESES 2008

0.02 o010 -0.02 -0.06 006 -0.070 ooz 012 0036 0.050 ool 0.06
J0:84|Cd |
0.53 ||-0.39
1084051 | 048
061 [-0.80 ||0.22
%D.?E 0.95 |-0.31
017 [[0.082 ||-0.07 |[0.23 [[-0.013
1065 [0.80| 0.3 [0.37 |05
046 |-0.70 (|09 )|-oor (|0 B0 | -0.76 || o.oosz
ED.TQ 097 |-0.34 029|073 |098]0.15
016 [0.38[0.14|-0.14 |-028 |050]0.12
;-D.ZB 026 016|045 (023 -010 [ 0.069 (|-0.25 (017 ||-0.17 ||0 .25 ¥
0.099 [[-0.28 [[-0.41 |[0.22 (031 [-0.30 |[0.097 |-0.34 041 [-0.26 |[-0.42 ||oo0z | X6 Lﬁ@;
;0.83 070 |-0.45[0.62 [-0.41 [0 70| 017|072 |08 |0.73 [[0.28|-015 |0.12| y6
|:II2I I|:I.IB EI.BEI IIIII.!;IEI EI*IN:: i |:I.*||:II Il:léﬂ |:I.*:|:II i |:I.¢I1-|:II - |:I.EH;II II:II.!;EI

Fig.5 Scatter plot matrix Scatter plot matrix with correlation coefficients
of Pareto optimal airfoils

Table2 Correlation coefficients of Pareto optimal airfoils

Co C
design variable correlation coefficient design variable correlation coefficient
y4 0.97 yl 0.84
y2 0.95 y6 0.83
x2 -0.80 y4 0.79
y3 0.80 y3 0.65
x4 -0.70 y2 0.72
y6 0.70 X2 061
yl 051 x1 053
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Fig.6 Scatter plot matrix with correlation coefficients
of feasible data for PARSEC
Table 3 Correlation coefficients of feasible data for PARSEC
CD CL
configuration parameter correlation coefficient configuration parameter correlation coefficient
X0 052 Ne 071
Zywup 061
Zyp 051
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Fig.6 Scatter plot matrix with correlation coefficients
of Pareto optimal data for PARSEC
Table4 Correlation coefficients Pareto optimal data for PARSEC
CD CL
configuration parameter correlation coefficient configuration parameter  |correlation coefficient
Xio -0.86 Xio -0.69
e 0.84 e 0.62
Zxxo 0.75 ate 0.62
ZXXUP -0.56 ZXXLO 0.52
Xup -0.54
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