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Presentation Title Infinite-Wing Using Kriging-Based Surrogate Models

[RRBZE Brief summary of your presentation]

Multi-objective optimization of vortex generators (VGs) on a transonic infinite-wing is performed
using computational fluid dynamics (CFD) and the multi-objective genetic algorithm (MOGA)
coupled with surrogate model. VG arrangements are defined by five design variables: height,
length, incidence angle, chord location, and spacing. The objective functions are to maximize
lift-drag ratio at low angle of attack, to maximize lift coefficient at high angle of attack, and to shift
chordwise separation location to downstream at high angle of attack. In order to evaluate these
objective functions of each individual in MOGA, the ordinary Kriging model and the radial basis
function (RBF)/Kriging-hybrid surrogate model are employed because CFD analysis of the wing
with VGs requires a large computational time. Non-dominated solutions are classified into four
clusters which have different aerodynamic characteristics.

First, the solutions with high lift-drag ratio are obtained. The broadly spaced, small VGs are
preferable to sustain the aerodynamic characteristics under cruise conditions. The VG equipped at
upstream increases the lift coefficient and shifts the chordwise separation location to downstream
by preventing the shock wave from moving upstream of the VG in this case. In contrast, the
solutions with high lift coefficient have the narrowly spaced, large VGs which move the shock wave
downstream and decrease the pressure coefficient behind the shock wave. Appropriate values for
aspect ratio, the ratio of VG spacing to height, and the incidence angle for generating the vortex
most efficiently are identified. The solutions that enable the chordwise separation location to move
downstream have the broadly spaced, large VGs because the VG effect is propagated to farther
chord location by enlarging the vortex scale. It is revealed that the chord location of VG is one of the
critical parameter to shift the chordwise separation location to downstream. The solutions where
three objective functions are balanced are divided into two types. One is similar to the solutions
that can shift the chordwise separation location to downstream and the other is similar to those

with high lift coefficient.
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