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Motivation

Given: Fluid dynamical quantities

Target: Airfoil geometry

Physical constrains
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Motivation
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Dataset — 2D Channel Flow
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Model
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* Train U-Net U — V via SSE(V, V)
» Train STN G — U via physical constraints
 Pressure forces F; = fAl_ p;dA;
- Total pressure difference Ap = (g (Juy + v,|2) + pz) - (g (Jug + v412) + pl)
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Flow Field Prediction
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Shape Transformation
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Shape Transformation
(a) Inital (b) Ap,F; () Ap, Fiu L (d) SSE (e) Target
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Comparison with CFD-Simuation

Transformed Geometry — i

Transformed Geometry — ucpp

Target Geometry — ucgp
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