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RELIABILITY-BASED OPTIMIZATION OF AIRFOILS USING
A MOMENT METHOD AND PARSEC FUNCTION

Jae Hun Lee, Hee Youb Kang,2 Jang Hyuk Kwon® and Byung Man Kwak'

In this study, reliability-based design optimizations of airfoils were performed. PARSEC function was used to
consider the uncertainty of the aerodynamic shape for the reliability-based shape optimization of airfoils. Among
various reliability analysis methods, the moment method was used to compute the probability of failure of the
aerodynamic performance. The accuracy of the reliability analysis was compared with other method and it was
found that the moment method predicts the probability accurately. Deterministic and reliability-based optimizations
were performed for the shape of the RAE2822 airfoil and it was demonstrated that reliability-based optimum assures
the aerodynamic performances under uncertainties of the shape of the airfoil.
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Table 1 Mean and standard deviation of PARSEC function

Xp Ly Lxx e pre
p | 04289 | 006301 | 042818 | 000819 | -0.1540

(4 0.01 0.001 0.01 0.001 0.01

Table 2 Comparison of probability of failure

Level Moment Method FORM MCS
3 0.10702 01011
5 0.10022 0.172 0.09952. 0.10701
7 0.10284 . > )

Table 3 Result of optimizations

Initial Deterministic Reliability
Cl 0.88005 0.86302 0.91835
Cd 0.01778 0.01045(-41.2%) | 0.01131(-36.4%)
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Fig. 2 Shape of initial and designed airfoils
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