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SU?

Adjoint Based Optimisation
e Gradients required for optimisation

e Finite differences not feasible for complex shapes with
multiple parameters

e Adjoint method provides an efficient alternative
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CST Parameterisation
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CST Parameterisation

The surface is manipulated through the choice of function weights
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SU? Optimisation Process
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NACAO0012 Drag minimization

Inviscid test case: NACAQOQ12 starting aerofoil.
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NACAO0012 Drag minimization

Inviscid test case: NACAQOQ12 starting aerofoil.

Cd

0.015|

Drag Coefficient,

0.005|

—— Hicks-Henne|
——CST

o 5
Design Cycles

Sim3o Marques — SU?

Optimisation

25/34



Motivation | Gradient-Calculation Test Cases Conci:ions

RAE2822 Drag minimiza

e M, =0.729
o o =231°
e f=min(Cy)
e nDV =38

e SA turbulence
model

.y+§5

Q Sim3o Marques — SU? Optimisation 26/34



Overview Motivation | Gradient-Calculation Test Cases Conci:ions

RAE2822 Drag minimization

Viscous test case: RAE2822 starting aerofoil.

00135 4

o013 4

00125 4

o012 4

Drag Cofficient

oous|- 4

oouf 4

10 15
Design Cycle

Q Sim3o Marques — SU? Optimisation 27/34



Aotivation | Gradient-Calculation Test Cases Condlusions

RAE2822 Drag minimization

Viscous test case: RAE2822 starting aerofoil.

Mach
1208771
£l
075

EO.E

025

0

initial aerofoil

g Queens Universit
Belfa
2 Sim3o Marques — SU? Optimisation 28/34



Test Cases

RAE2822 Drag minimization

Viscous test case: RAE2822 starting aerofoil.

Mach Mach
1.228771 1.228771

initial aerofoil final aerofoil

}?\‘l‘ee‘n’; University
lfas
Simdo Marques — SU? Optimisation 28/34



v Motivation ' Gradient-Calculation Test Cases Conélusions

RAE2822 Drag minimiza%ion
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RAE2822 Drag minimization

e An alternative parameterisation was introduced into the SU?
suite

e Model deformation can be performed outside SU?

e alternative approach does not compromise optimisation
efficiency with respect to native parameterisations
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Q& A

Thank you for your attention

Questions Welcome
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CST Parameterisation

(o) = C3(9)S(9) + oACTe
Ca(e) = oM(1— )"

S(¢) = Y AS
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