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Case study: The RAE2822 airfoil 2

α,M

Cp?

What is the pressure coefficient on the airfoil for:
1. α = 2.92◦

2. M = 0.725
3. Re = 6.5 · 106
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1. Start with Reynolds-averaged Navier-Stokes
2. Good turbulence model for airfoils: Spallart–Almaras
3. Coefficients:

σ 2/3 Cb1 0.1355 Cb2 0.622
κ 0.41 Cw2 0.3 Cw3 2.0

Ct3 1.2 Ct4 0.5 Cv1 7.1
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Strategy:
1. Construct interpolant uN
2. Construct approximate posterior pN(ϑ | z) with uN
3. Determine new node xN+1 with pN(ϑ | z)
4. Reconstruct interpolant uN+1 and iterate

Question: How to determine next node?
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How to select nodes? 9

Weighted Leja nodes: let x0, . . . , xk be given, then

xk+1 = argmax
x

ρ(x)|`k(x)| = argmax
x

ρ(x)|x−x0||x−x1| · · · |x−xk |
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α,M

Cp?

What is the pressure coefficient on the airfoil for α = 2.92◦,
M = 0.725, Re = 6.5 · 106?

Spallart–Almaras
σ 2/3 Cb1 0.1355 Cb2 0.622
κ 0.41 Cw2 0.3 Cw3 2.0

Ct3 1.2 Ct4 0.5 Cv1 7.1
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What is next? 13

Future work:
1. Apply Leja nodes to BLADED
2. Obtaining measurement data
3. BLADED high-fidelity vs. low-fidelity?


