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Rapid Prototyping based on simulation
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Digital Twin

Frontend and data layer

Visualisierung:

Segment Nr: 3, Typ: Schnecke allgemein

Rohrdurchmesser [mm]
Innendurchmesser Anfang [mm]
Innendurchmesser Ende [mm]

Schneckenspiel [mm]

Segment Alpha [*]
Segment Beta [7]
Segment r_1 [mm]
Segmentr_2 [mm]
Gangsteigung Anfang [mm)
Gangsteiqung Ende [mm)
Linge [mm]

Abstand vome [mpm

Kammbreite [mm] :
8 Speichem | & - .
) P ey rapid prototypin

analyse (batch of)
geometric

simulation
results prototypes

tztnasr;r add (batch
oroduct of of) process
data (sets)

simulations

"innerdiamete

"initial_offs

“min_inflow_d er

"max_inflow_diameter™:
"segments™: [

I
L

"id":
"pos”:

"name”
"innerdiameter
"value™: °

i)

"innerdiameter
"value™: "
"optional™:

end”

"flightwidth":
“value™: °
"optional

i

1




Simulation batch

The simulation data tensor
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Results

The result data tensor
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Simulation-as-a-Service

The engine that drives data synthesis: Sim-a-a-S := I-a-a-S + S-a-a-S
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Simulation-as-a-Service

The engine that drives data synthesis
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Digital Twin

Geometric layer: Automatic geometry processing I
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Digital Twin

Geometric layer: Automatic geometry processing II
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Sim-a-a-S

Numerical simulation of fluid flow: the behavioural layer of the Digital Twin

analyse
simulation
results

(batch of)
geometric
prototypes

rapid prototyping loop

start
tensor

product of
simulations

add (batch

of) process

data (sets)

grid . automatic
computing cometr

job and grocessiny

cluster P &

management (Q jobs

result data .
rocessin numerical
prof & simulation jobs
jobs

Solve NSEs efficiently

uy — vAu+u-Vu+Vp =f,
—V-u =0

= recursive domain decomposition
Newton-Krylov-multigrid schemes

= local geometric multigrid highly
hardware-optimised and
accelerated with GPUs or similar

= smoother determines overall
efficiency

performance

core freq.,
count

performance




Sim-a-a-S
Numerical simulation of fluid flow: the behavioural layer of the Digital Twin: FEAT family
Pressure Poisson
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Sim-a-a-S

Data visualisation and -derivatives
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Sim-a-a-S

System Architecture
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Al-based assistance systems

Sim-a-a-S increases simulation throughput and allows for fast data

Digital Twin

synthesis + standardized data
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Al-based assistance systems

Connected to Sim-a-a-S
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Al-based assistance systems

Connected to Sim-a-a-S

Vorhersageassistent

3 1
B AR
| g oS
£} N
" V= X |
P m &
Spllzeit: 1,12 h B 3~

readily trained neural net

miuiuizizinin

+Simulation

instant response model
for simple answer

grid

analyse (batch of) computing automatic
simulation geometric job and gfc‘jc?:;i:‘v
results prototypes cluster g

p
management (Q jobs

‘ rapid prototyping loop ' ' ‘ ;

Sim-a-a-S loop
start add (batch

tensor result data cal
of) process ; numerica
product of da)tg (sets) projcce;:mg simulation jobs

simulations



max temperature gradient,

min washing time,

pressure estimate in axial direction,
Y -(o] A

Al-based assistance systems

Connected to Sim-a-a-S
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Al-based assistance systems

Connected to Sim-a-a-S
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AI-based assistance systems

Connected to Sim-a-a-S
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Outlook

Ihre Daten
(Anforderungen)
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