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Every day, billions of people come into contact with Buhler.

- ™

2 Bihler James Maari | VPE symposium 03.04.19



Wide range of processing across the value chains.

Raw Materials Processing End Products

Dosing Casting Extracting Marking
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Grinding process in a nutshell
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How to gain understanding on the grinding process ?

Current knowledge built largely on empirical data

* Limitations in innovation
«  Slow and incremental process improvement

 Long and costly trial period

Simulation techniques allow to ...

. Look
. Reduce risks S
. Reduce R&D costs
. Reduce time to market

* Increase quality
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How to achieve such a simulation?

Eulerian approach Lagrangian approach

1. Standard CFD
Fluid discretized in mesh

2. Beads only DEM
Beads are DEM particles
Influence of air is neglected

3. Coupled CFD-DEM
Fluid is the Eulerian phase
Beads are the Lagrangian phase
1-way or 2-way coupled
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Pure DEM

Time: 4,03 s

* No fluid interaction Velocity (m/s)

e Effective for dry processing -8,88e-16 2,40e+00 4,80e+00 7.20e+00 3,60e+00 1,20e+01

« Highly accurate when used with well
defined physical properties

EDEM’
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Coupled CFD-DEM

Two-way coupled fluid
and particle interaction

Effective for wet
processing, dry
processing with air flow

Requires fine tuning of
properties and models
used

Times 0 s

Velocity (m/s)

1.20e+01

9.,60e+00

7.20e+00

4,80e+00

2.,40e+00

0,00e+00
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Compare operating parameters

* Dynamics for various bead sizes
» Analyze influence of filling ratios

« Compare change in Rpm

|

LIV Y | W 7 R

‘EDEM”

@ BUHLER
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A deeper look into detalils

* Analyze a slice of the process

» Retrieve local dynamics for fluid and

particles
« Test and compare various operation - N
M 0.029315 V; g?% Magnlfud;éﬁ/;) 6.4059 8.0000
parameters: Rpm, Volume fraction, ‘0 0
Process fluid

Velocity (m/s)
3.7037 5.5555 7.4073 9.2590

W

Velocity: Magnitude (m/s)
2.9435 4.4152
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From a detailed look to a global overview

A

« Simulate wear on blades during start Mecn Tangental Ses
up process !WM
3,75e+003

» Retrieve torque needed to drive
rotor 25004003

1,25e+003

» Derive operating power

0,00e+000

* Optimize design

* Predict potential failure

Sum of Impact Wear Rate (kg/mA2-5)
300.00

C.00000 100.00 200.00
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Conclusion

Results & Achievements:

» Accurately reproduced experimental results

» Successfully predicted key process features such as power consumption and wear
« Gained insight on underlying physics involved in process

Business Challenges:
* Reduce R&D cycle time and development costs
« Gain in process efficiency and predictive capabilities

Key to success:
* Numerical modelling must be cheaper, faster and more insightful than physical prototyping while maintaining high result

reliability

What path towards a digital twin ?

Particle Velocity: Magnitude (m/s)
0.019556 2.5868 5.1540 z.7212

@ BUHLER

12 Biihler James Maari | VPE symposium 03.04.19



you for your attention!




