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Fig.1 The geometry configuration of the two-element airfoil
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Fig.2 The flowchart of design process using Kriging model
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Fig.4 The comparison of the flap position between the optimal
and initial airfoil
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Table 1 The comparison for slot parameter of flap
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Table 2 The results of optimization design for the
two-element airfoil
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Fig.3 The sketch for the grid of high lift configuration
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Fig.5 The pressure contour for initial airfoil
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Fig.6 The pressure contour for optimal airfoil
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Table 3 The comparison for slot parameter of flap be-
tween the optimal and initial airfoil
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Table 4 The results of optimization design for the
two-element airfoil
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Fig.7 The sketch of the optimal zone for flap configuration
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Fig.8 The comparison of flap geometry and position between

the optimal and initial airfoil
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Fig.10 The comparison of pressure distribution between the

optimal and initial airfoil
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Optimization Design of High-lift Configuration Using Kriging Model

Xu Ruifei, Duan Zhuoyi, Qian Ruizhan
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: The Kriging-based multi-objective optimization design method for high-lift configuration is developed in this
paper. By introducing the Navier-Stocks solver with S-A turbulence model, the zonal patched grids and the genetic
algorithm, the lift coefficient under the landing condition is maximized. In order to reduce the computational time and
cost, Kriging model is applied to the process of the optimization design for replacing the complex computational
program. El method is introduced to give additional sample points in order to introduce the accuracy of the model. The
optimization design for the position and configuration of multi-element airfoil are carried out. The results show that the
lift coefficient of the multi-element airfoil can be increased by 7.55% under the condition that the position of the flap is
optimized, and when the position and configuration of the flap are both optimized, the lift coefficient of the multi-
element airfoil can increase by 9.48%.
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