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Computational Round Robin
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Sudden Expansion

> 5 flow rates with throat Reynolds number (Re,) =
500, 2000, 3500, 5000, and 6500

> 208 groups submitted simulation results
(including 3 from organizing committee)

> Experimental validation performed via particle
image velocimetry (PIV) at 3 labs




Experimental Validation

> Blood analog fluid: 50%
Nal, 20% Glycerin, 30%
Acrylic water

§ Model Refractive index
-_ matches acrylic model
i |Laser

i | Sheet PIV performed at same
' Reynolds numbers as
CFED

PIV results scaled to
match CED fluid
properties

Nd:YAG laser




Validating CFD to Experiment

Asked participants to redo simulations &
match results to experimental data

Sudden Expansion
Re = 500 and 3500

10 outside groups provided redo
simulations

3 In organizing committee also redid
simulations




Re, = 500, Centerline Velocity
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Re, = 500, Velocity Profile (0.06 m)
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Re, = 3500, Centerline Velocity
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Re, = 3500, Velocity Profile (0.016 m)
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Simulation Redo — Internal Study
Re, = 3500, Centerline Velocity
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Simulation Redo — Internal Study
Re, = 3500, Velocity Profile (0.016 m)
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Mesh Used in Internal Study Redo

Re, = 3500 (k-w, fine mesh, no wall functions)




Convergence in Internal Study Redo
Re, = 3500 (k-w, fine mesh no wall functions)
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A Few Best Practices

> Choose appropriate physics
o Choose the right turbulence model if needed

> Choose appropriate boundary conditions and
inlet/outlet lengths

> Ensure conservation of mass

> Grid refinement studies are necessary but must
be combined with other good practices

> In the transitional regime, experimental results
may not be unique
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Few Best Practices

> Transitional cases may require time-dependent
or LES model to fully capture details

> Good methods from this study may not be
transferable to other devices/flow regimes

» Good convergence criteria is essential
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Future of FDA Project

CFD Blood Damage

Flow Visualization

> Blood damage testing under way at 3 labs for
comparison

> VAD prototype is being tested for future
interlaboratory CFD/PIV study

> FDA to work with standards group (AAMI,
ASME)
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