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Replace trial & error with numerical simulation
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ABOUT US 01

SCIENCES COMPUTERS CONSULTANTS edits and
markets numerical simulation software dedicated to
industrial processes.

In a context where raw materials and energies are
becoming more and more expensive, reducing
conventional  methods  «trials/errors»  is  a
considerable argument.
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® OUR FOCUS AREAS

. o@ INDUSTRY . .
_ Materials transformation processes
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Our process optimization solutions

Mixing &
Extrusion

Heaig Gobeo ngor
B Casting

@ele]llgle

Applications for packaging, compounding, pharmaceutical, aeronautic, automotive, nuclear, transportation, agro food
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Optimizing Twin Screw Extrusion
process with advancead
simulation software

Qijmexﬁ’
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An help decision making tool for TSE processes optimisation

A 3D powerful software
100% dedicated to Twin Screw

Compatible for any geometries

Multi applications !
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@ XimeX-TSE main focus Qimex@’ ‘
N,

+ Process higher effectiveness

+ Easy control

+ User/super-user modes

. + Relevant languages
Streamline guag

tests + Adapted results

Process + Quantifying the mixing efficiency
higher

+ Lower price effectiveness + Indeep analysis
* Better mechanical

properties + Easy comparisons
* Saving time and
money
.
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© The XimeX-TSE strategic position ‘

Numerical skills

«Classic CFD software »

QimeX®

Generic N/

Specific

Generic CFD Material forming processes [SE Processes Mixing process Specific mixing equipment

)\(iJ meX'Z

QimeX‘am
N/
Process Focus ,ECIENCES
COMPUTERS
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¢

¢

© The CFD software — Principles

3D Computational Fluids Dynamics

¢

¢

¢

High calculation precision

600

Indeep physics analysis [7.1e+02

+ Stokes-Navier Stokes "L 400

200

+ Transient model [

0.0e+00

VelocityParticles(mm/s) Magnitude

Full parallel computation code

Finite Elements Method (FEM) <
+ Fast automatic meshing adaptation . .
[ I Shech Exponent Analysk function
+ Quick assembly of the twin screw i 1300,
+  Dedicated approach for process engineer - .
+ Anisotropic mesh adaptation N
907 o0z o5 02 o5 o6 o7 os % o 1k 2w Po @ @ &
+ Immerged mesh domain method
~ CIENCES
+ Suitable for any geometry COMPUTERS
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XimeX Technology —

Immersion method

The DOMAIN

« N0 meshing » !

SC-Consultants

Used for defining the
computing domain :
basically where the
material flows
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XimeX Techno — no meshing

Immersion method

The CAD files

stl

.step

SC-Consultants

A screw generator can
be used for self wiping

éléments : no needs of
CAD files anymore!
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+ Automatic meshing

{CIENCES

COMPUTERS

ONSULTANTS

SC-Consultants

P12



XimeX Techno — no meshing

Immersion method

High accuracy

Automatic adaptation

ScrewDistance(mm)

-20 -10 0

27.7 7.63
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XimeX Techno — no user meshing

Faster
Done once time

No remeshing at each step

Classic software : a few days

Q\lmex@) a few hours

N/
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CFD Advantages

Reproducing any kind of geometries

Providing high results accuracy

Tracking particles for quantifying the process efficiency

Local elongation

Local elongation
80

70

60
\ Constant value - No more
50 evolution of the blend

40
30

20 \ High variation — Mixing in progress

10

0 100 200 300 400 500
Time (s)

600

SC-Consultants

Number of particles
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o
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@ Quantifying the mixing efficiency

¢ Unigue results for reading the mixer mixing capabilities

Mixing

Analysis function ime

RTD Average

RTD Variance

Cumulated strain

Z coordinates

Cumulated heating

Fibres breakage

Cumulated dissipated energy

SME

Erosion

Local elongation

Cumulated vorticity

Time effect

P16 Energy effect SC-Consultants
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[l Cumuiated Stretch Particles

VelocityParticles(mm/s) Magnitude
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VelocityParticles(mm/s) Magnitu

0.0e+00 100 1.9e+02

- o

CIENCES
COMPUTERS

ONSULTANTS



© Adapted data set up for optimization targets ‘

Domain CAO \VEICIE] Storing in

Meshing

definition integration definition libraries

Super User mode - SCC Lab

Operating Physics

.. . . Computation
conditions activation P

server
parallel
m Flexible computation architecture

CFD

results
Results post
process

Particles mm
Tracking CSIMEPI\L]J%ER%
P17 SC-Consultants ONSULTANTS



@ XimeX Techno — full parallel

+ High scalability - OpenMPI
>15 M
A

Computation 515 1] elernents

time ~5 M elerments //
elements

/

| g
G,

1 core 16 cores 32 cores ad cores
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Practical — Material management

[Manage materials] Tab

One tab to add and modify materials

Various parameters :
- Thermal characteristics
- Rheology laws (8 available 1)
- Thermo dependency included

- Kinetics laws and dependance

SC-Consultants

© SCClab by SCC — O X .
File Analysis 2

® §| Manage materials 1=

‘

-Material name | |—

Material profile | XimeX-Polymer - v1.0 v |

Data group | [1/4] Thermal characteristics - |
Density (ig/m3) 1]
Heat capacity (J/(kg.K)) l:l IZ'
Conductivity (W/ (m.K)) 1]

-Material name | |7

Material profile | Xime X-Polymer - v1.0 -

Data group | [2/4] Behaviour law themal-sensitivity - |

Behaviour law

Power (Ostwald - De Wael)
Cross

Cameau -Yasuda
Papanastasiou

Bingham

Herchel-Bulkley

Cameau - Yasuda

Viscosity (Pa.s)

NCES
UTERS

ICONSULTANTS

Themal dependancy term




@ Practical — CAO Integration

Fast modeling of the geometry - [Resources] Tab

¢ Direct integration of the CAD files

Format available : .STL

¢ Or Screw element generator

rAdd an element

Extruder |C.cperion - Coperion_133 - | Element name

I =]

"7 CAD File Element type Positive KB/TKD -
Self-wipil
o Seltwpns engn
Positive KB/TKD
Leakage (mm) Disks court

Lobs # \:\ Staggering angle () lj

Twist angle {%)

Apply || Cancel |

I Application: XimeX-TSE-v2.2

Resources Genmelry| Simulation | Setting | System |

- - - 2 2 B Bt &

Brand 0 Extruder © Geometry o Domain O HE Left O Right # Bamel ©
Themofisher PTW24 PTW24_ReceptionCase PTW24_Domain 5 5 1
)

r Modify the 4
Extruder |Coperion - Coperion_133 - | Geometry name |Coperion_HeceptionCase |
Domain | Coperion_Domain - |
Screw profile | Bamels | Feeding & exit zones | Description |
Left axis Right axis
Same >
Screw element Rotation /X Length Screw element Rotation R vs L en
[/] |PosttiveCony v 0| 100 s = 50 (0,000
[/] |KB3O0 A 0 50.000
[¥] |KBBD h 0 50,000
[¥] |PasttiveCony A 0| 100,000 B 00,000
Length {mm) 300.000 300,000
Offset / Origin {mm) 5.00 | Remove | | Duplicate | El E|
e [ ]
Filter on extruder | - | T E
futo View Modify the cument geometry  Coperion - Coperion 133 Coperion 133mm

P20 SC-Consultants
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© Practical — Process conditions

I Application: XimexX-TSE-v2.2

| Resources | Geometrylﬁllidinnl Setting | System |

r Project:
Extruder |Coperior1 -Coperion_133 vl Geometry | Coperion_ReceptionCase v|

Only a few parameters for the process definition - e ] =
[Simulation] — [Process] Tab

L. | Execution | ﬂHemeshingLﬂPrml ﬂF‘hysicaI models | ﬂNumericaI models | Barticles | ﬂHesults |Log |
One tab to set all the process conditions parameters |
s rotation speed (rpm)
) Simulated revolution frevolution) 0.2000 (s)
1. Screw rotation speed Pogusroaton / camputing 5 () 0.0006 6 : 360 icremerts
Results storage frequency (30) / computed increments 0.0006 (s} : 360 results

r Feeding zone

7 Material and additives selection @

Product  |ReceptionCase x| Additive % =

2. Flow rate + material feeding T°C 1210312028 rtsapesse

Law=Newton

@ @ %mass (O %volume
{#) Flow rate fkg/h)

@ ) Pressure (bar) Flow rate (kg/h) 4 000,000)

Easy control on a few set of ——

Product initial temperature (*C) Ijl

r Exit zone

parameters !

) Flow rate (kg/h) Pressure (bar)

(%) Pressure (bar)

Check | | Save | | Generate

v .
Auto View Coperion - Coperion_133 Coperion_133mm | - -: NCES
COMPUTERS
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The Results

Qijmex@’ ..




© 2 layer results

+  CFD Results

+  Material Flow computation

+ Velocity, shear, pressure, temperature...

Velocity(mm/s) Magnitude Pressure(Bar)

+ Particles results — for mixing efficiency e L o S P
. . R —
quantification

Stage 2 : Particles

+ Based on the CFD layer, particles are
launched for flowing on the material
path

+ Specific properties are then analysed

+ Elongation, erosion, self heating, local
elongation, cumulated energies...

0
036 038 0.4 042 044 046 048 05 052 054
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The CFD Results

Qijmex@’ ..




@ CFD 3D Results

Shear rate CFD result

¢

¢

¢

Local analysis focused
High precision on distribution

Increment 90

¢ Average shear rate : 153,15
¢ Max shear rate : 1500 s

Increment 360

¢ Average shear rate : 152,9 5!
¢ Max shear rate : 1500 s

P25
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CFD 1D — Sensors results - Shear rate

Sensor 1

Sensor 2

Sensor 3

Sensor 4

Sensor 1 Sensor 2
200 700
600 600
£ 500 =500
%) k%)
% 400 2 400
§ 300 § 300
& 200 £ 200
0 0
0 0,05 01 0,15 0,2 0 0,05 01 0,15 0,2
Time (s) Time (s)
Sensor 3 Sensor 4
350 600
300 500
(]
+ 200 ]
© ®©300
5 150 -
()]
5 100 2200
w
50 100
0 0
0,05 01 0,15 0,2 0 0,05 0,1 0,15 0.2
Time (s) Time (s)
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CFD 1D global results ﬂ

CFD - Global results

600
A process overview 500
400
Average results as a
. . 300
function of time
200
100
0
0 001 002 003 004 005 0,06 007 008 009 01 01 012 013 0,14 0,15
Time (s)
AvgShear(1/s) —AvgTemperature(C)
—AvgVelocityNorm(mm/s) — AvgVorticity(1/s)

— TotalDissipatedPower(kW)
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The Particles Results

Qijmex@’ ..
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@ Particles traking 3D — Cumulated strain

12000

¢ Time 5s (Incr 9 000) .
Average strain : 914,7
Max strain : 1600 e

CumulatedStrainParticles 3000
0.000 200 400 600 800 1000 1200 1400 1600. 20007
| | 20004

] = 6uo BUO 1000 1200
Cumulated strain
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¢ Particles traking 3D — Cumulated heat

-
¢ Time 5s (Incr 9 000)
Average heat : 139 °C
Max heat : 300 °C

CumulatedHeatParticles(C)
0.00 50 100 150 200 250.
| ' e

150 200

Cumulated heat (°C)
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“ Particles traking 1D — Global results

Average local elongation

Average cumulated strain

Average cumulated heat

450 2500 300
400 250
5 350 _gzooo ©
T 300 7 = 200
2 - - 1500 i
5 2 = 150
@200 o ge)
s 2 1000 e
8 150 S E 100
@ 100
g . %500 8 50
g g 2
< 0 z 0 & 0
0 5 10 15 20 0 5 10 15 20 :'?:) 5 10 15 20
Time (s) Time (s) Time (s)
Average cumulated dissipated energy Average cumulated stress Average cumulated vorticity
> 500 1800 2000
o
o 450 __1600 1800
; g z
45 >
(4] w) =
g 350 £ 1200 %1400
L &300 7] 1200
SE 51000 Q
& 3250 o 31000
== < 800 =
2 200 g = 800
5 S 600 £
3 150 2 5 600
() @]
100 o 400 © 400
3 S &
z 50 o 200 & 200
< >
0 0 < 0
0 5 10 15 20 0 5 10 15 20 5 10 15 20
Time (s) Time (5) Time (s)
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XimeX-TSE Packages

Qijmex@’ ..




¢ Ready to run packages ‘

» Temporary/Permanent license

Included 12 first months
Renewable after initial period
15% of the license price

From 32 cores
Linux/Windows compatible
Cloud available (coming soon)

Documentation Associated

Users Guide i
Quick Guide SerVICeS

Videos
Tutorials
Installation guide

COMPUTERS

{CIENCES
ONSULTANTS
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XimeX-TSE Conclusion

Highlighting process/material behaviour
Quantifying the mixing effiency

High precision on 3D and 1D results
Advanced numerical technology

Tool dedicated for process analysis by process engineer

Easy interface control

[t's always worth playing with
numerical simulation
To support the process optimization

HCIENCES
COMPUTERS
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SCC proposals

For your process optimizations support, SC-Consultants does propose
Studies/consulting
Training

License (temporary/permanent)

.
)

) L - .
S Za et i . PORVA > Samiiac ot
ﬂllﬂilih“l“ﬁm& \ Sooay o ||I|||||||I||I||ﬁim : ¢
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© References
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¢ https://www.scconsultants.com

¢ https://support.scconsultants.com
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https://www.scconsultants.com/
https://support.scconsultants/
https://www.cemef.minesparis.psl.eu/

@ XimeX-MXR® licenses

+ Classic licensing models

+ Permanent, temporary, leasing...

+ Contact SCC or our agents :

4~ = CADMEN

Taiwan Auto-Design Co.

Plastics Training & Consultancy
Sabine Schneider https://www.cadmen.com

https://www.sbs-plastics.be

Micro-Composite, Inc.
Particle Functional Coating & Dispersion
Functional Composite Materials

https://www.iuitgroup.com/ info@u-composite.com

P38 SC-Consultants

g‘aAKASHA

https://akasha.co.in/

=3

ITS JAPAN

http://www.itsjp.co.jp/index.html CIENCES
COMPUTERS
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For any questions,
feel free to contact
our team

SC-Consultants

CIENCES
COMPUTERS
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Sciences Computers Consultants
(Headquarters)
10 rue du plateau des Glieres
F-42000 Saint Etienne
+33 (0)4 77 4975 80
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