














What is this model? AM OZONE
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A model is just like a real plant .| AM TEAM

Advan:ed Modelling for process aptimisation

Water matrix data Process model Prediction of

« DOC, COD, UV,s, » Ozone decay
Conductivity dCy4-dioxane _ » Target pollutant

Target pollutants dt = - removal

Br « Bromate

Carbonates dCpro, o « Disinfection

dt N . ..

Process settings
* O; dose
» Chemical dose

* Volume and flow rates
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Phase 1: Virtual piloting .| AM TEAM
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Effluent data —

What is optimal dose for MP-removal?
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Phase 2: Design stage

CONCEPTUAL AND
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Design step with CFD-AMOZONE ] AM TEAM
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Kinetic modelling

Combining physics with
' chemistry

CFD-AMOZONE

Bromate (ugl/l)
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Comparing 2 reference designs
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Initial design:
Counter-current configuration

Waterschap
De Dommel . Bos
Witteveen

Optimized design:
Co-current configuration
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Hydrodynamics — mean water age sl AM TEAM

Old water (30+ min) Initial design: Optimized design:
Counter-current configuration Co-current configuration

New water



ol Initial design: Optimized design:

Counter-current configuration Co-current configuration ‘
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Velocity
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Bromate formation

Same ozone

dose, -30%
bromate l

Original design Improved design
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SMART OPERATION
AND TRAINING

DIGITAL TWIN

- Real-time monitoring?
- 'What-if' testing

or process optimisatig




Digital twin

Predict what cannot be
measured,

based on what can be
measured
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Benefits of digital twins
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Smart and
proactive

operation

Informed and
fast decision The Fast and

making 5 h|g efficient training
henefits
of digital twins

N AM 1-EAM
. ﬂ ‘ Advanced Modeling for process optimisation

Better
communication

Preparing for
and eparie 10
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Conclusions
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Conclusions

=l 3 step sequence applied:
«lVirtual piloting (PLANNING)
«dVirtual process design (DESIGN)
«IDigital twin (OPERATIONS)

=l CFD-AMOZONE lets you look through the contactor walls
=l Subtle differences in design can make a big difference

=l Ideal reactor design: big difference between drinking water
ozonation and secondary effluent ozonation!
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