


Stanford Resources

e 5groupsin ME @ Stanford

e Thermal & Fluid Sciences Affiliates Program
(tfsa.stanford.edu)

— Contact: Prof. Gianluca laccarino (jops@stanford.edu)

e HPC resources at Stanford: 12 clusters, largest cluster
(Certainty) has ~ 6500 compute cores


mailto:jops@stanford.edu

Application Overarching Goal

e Improve the cooling brake duct design by increasing performance in
presence of uncertainty

e Determine trade-off between maximizing mass flow rate through brake
duct while minimizing drag

Cool Flow In
through
scoop

Hot Flow Out



Computational Infrastructure

|
Baseline Baseline
CAD Mesh. Case and
Generation )
Cleanup Data File F—
1 Week 3 Months 1 Day using 300 -
Processors 5GB

Mesh

3 Minutes Morphing

2 Hours
using 300
Processors

Baseline mesh has approximately 30 million cells



Effect on Drag Force
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Deterministic Pareto Front

Drag Force [N]

Multi-objective Optimization Strategy: NSGA-II
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objective evaluations

Pareto front (det.)
trade—off (det.)
max cooling (det.)

min drag (det.)
B baseline (det.)







Conclusions

e Used Sculptor in batch to morph geometry locally
 DoE approach to find sensitivity of design variables

 Determined trade off design for multi-objective optimization
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