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Can we design a structure that converts the oscillatory inflow

(top) into a flow from the left reservoir to the right reservoir?
QU[V t
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Can we design a structure that converts the oscillatory inflow
(top) into a flow from the left reservoir to the right reservoir?

Governing equations:

Ju 1 _,
E%—(u‘V)u—EV u+Vp+x(p)u=0,

V-u=0,

where u and p denote the velocity and pressure respectively.
Made non-dimensional with the Reynolds number Re and
where

0 in the fluid region,
x(p) =

BIG number in the solid region,

denotes a “Brinkman penalization” term.
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Can we design a structure that converts the oscillatory inflow
(top) into a flow from the left reservoir to the right reservoir?

Objective function:

1 (T
.7-':—/ / c-udQdt,
TJo Jar

| where c is a vector pointing to the right and T is integration
time.

Maximize:
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Can we design a structure that converts the oscillatory inflow
(top) into a flow from the left reservoir to the right reservoir?

Discretization:
All computations are performed using the Spectral Element
Method (SEM).

& Accuracy

& Diffusive and dispersive properties
& Highly parallelizable and scalable
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Can we design a structure that converts the oscillatory inflow
(top) into a flow from the left reservoir to the right reservoir?

Optimization algorithm
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Can we design a structure that converts the oscillatory inflow
(top) into a flow from the left reservoir to the right reservoir?

Optimization algorithm:
1 design
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Can we design a structure that converts the oscillatory inflow
(top) into a flow from the left reservoir to the right reservoir?

Optimization algorithm:
1 design “open’” “close’
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Can we design a structure that converts the oscillatory inflow
(top) into a flow from the left reservoir to the right reservoir?

Optimization algorithm:
1 design “open’” “close’

kernel

continuous approximations
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Can we design a structure that converts the oscillatory inflow
(top) into a flow from the left reservoir to the right reservoir?

Optimization algorithm:

filter
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Can we design a structure that converts the oscillatory inflow
® Filter kernel (top) into a flow from the left reservoir to the right reservoir?

Optimization algorithm:

1 & Checkpointing with the revolve algorithm

[Griewank and Walther, 2000]

— & Design is updated with the Method of Moving
Asymptotes (MMA) [Svanberg, 2002]

Cema D

filter ?
not converged

=y ya
rLOWwW Checkpointing
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Can we design a structure that converts the oscillatory inflow
(top) into a flow from the left reservoir to the right reservoir?

YES!!

filter ?
not converged

Flow rate

Time

Checkpointing
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Can we design an internal structure that passively enhances
mixing?

Governing equations:

ou

n + (u- V)uf—Vquerer( Ju=0,

V-u=0,
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Can we design an internal structure that passively enhances
mixing?

Optimization algorithm:
& Filtering based on a PDE [Lazarov & Sigmund, 2010]
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Can we design an internal structure that passively enhances
remove material  add material mixing?

Optimization algorithm:
& Filtering based on a PDE [Lazarov & Sigmund, 2010]

& Checkpointing under development, however, will involve
modern HPC formats (hdf5)
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mixing?

Optimization algorithm:
& Filtering based on a PDE [Lazarov & Sigmund, 2010]

& Checkpointing under development, however, will involve
modern HPC formats (hdf5)

& Method of Moving Asymptotes (MMA) on GPU
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Thank you for your attention!

github.com/ github.com/

o ExtremeFLOW/neko-top ExtremeFLOW/neko
FLvwy
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