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Waternet 

Amsterdam Water Cycle Company 

 - Drinking Water 

 - Waste Water 

 - Water Systems 

 

Presenter
Presentation Notes
I’m doing this research for Waternet
Their executing tasks are: DW WW WS
They produce drinking water, treat waste water en manage water safety



Prediction of the terminal settling velocity of natural particles applied in 
drinking water treatment processes 

Drinking water production processes 

- Filtration 

- Fluidisation 

- Sedimentation 

Natural granular particles 
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Drinking water softening 

Chemical CaCO3 crystallisation (caustic soda) 

Fluidisation reactors (Liquid-Solid) 

 

Presenter
Presentation Notes
Hardness reduction to 1.4 mmol/L
Reduces solubility of lead (public health) and copper (environment)
Economic benefits and comfort
Reduction of washing powder
Increase life time hot water equipment
Cleaner laundry, tasteful tea
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1.0 mm 0,3 mm 

Seeding material → marble pellets 

 

Drinking water softening (linear economy) 
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1.0 mm 0,3 mm 

Seeding material → marble pellets 

 

500 t/y raw material → 8000 t/y waste material 

Drinking water softening (linear economy) 
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Drinking water softening (Waternet CO2 neutral in 2020) 

1.0 mm 0,3 mm 

Seeding material → marble pellets 

 

500 t/y raw material → 8000 t/y waste material 

Presenter
Presentation Notes
There is no such thing as becoming CO2 neutral in 2020 with this lenear approach

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj6z920--PUAhXILVAKHXRcC2cQjRwIBw&url=https://commons.wikimedia.org/wiki/File:Red_Cross.svg&psig=AFQjCNFIQIgpfw9QYBQCQK8n8MBNyzhA-w&ust=1498856953891756


Drinking water softening (circular economy) 

Seeding material → marble pellets → grinding → sieving 

Re-using 

Valorisation 
e.g. glass, paper, carpet etc. 
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Research aim (after process changes) 

Investigating the hydraulic behaviour of imperfectly 

round spheres in drinking water treatment processes 

Presenter
Presentation Notes
What  strikes me…
According to the literature, models are based on spheres that are perfectly round
As you can see reality is different
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Operational range 

Presenter
Presentation Notes
My field of interest
My area of focus
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(1/2) Literature study (drag versus Reynolds) 

- Terminal settling theory 

 Laminar (Stokes) 
 Turbulent (Newton) 

- Many prediction models 

 Intermediate regime 

- For prefect round spheres 

- +/-5% accuracy 
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(1/2) Literature study (drag versus Reynolds) 
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Presentation Notes
BL started with 606 raw data point and selected 480 point -> 21% eliminated
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(2/2) Experimental data 
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Presentation Notes
A very strong case can be made for the statement that you should get what you saw as an alternative to what you see is what you get
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Explanation of deviation 

Deviation caused by variation in: 
 
• Gravitational acceleration    +/- 0.1% 
• Specific particle density     +/- 0.4% 
• Fluid viscosity and density (temperature) +/- 1.0% 
• Particle size (sieve diameter)   +/- 10% 
• Particle dimension, (shape, properties and orientation) +/- 15% 
 

Presenter
Presentation Notes
I investigated the effects of the different variables
In this way I could explain
What I found helped me to explain…the deviation
What you see here is relatively minor role for gravitational acceleration and …
Most important variation leading to deviation is particle size and/...
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Explanation of deviation 

Deviation caused by variation in: 
 
• Gravitational acceleration    +/- 0.1% 
• Specific particle density     +/- 0.4% 
• Fluid viscosity and density (temperature) +/- 1.0% 
• Particle size (sieve diameter)   +/- 10% 
• Particle dimension, (shape, properties and orientation) +/- 15% 
 

Presenter
Presentation Notes
Allow me to remind you 
… why this is so very important

It allows us to predict more accurately…
… to make more accurate predictions…
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Take home messages (optional) 

Use all your data 
 Be careful with filtering or eliminating less accurate data 
 Before fitting your data, try to explain derivative deviation 
 From deviation useful information can be retrieved 
 Take deviation intro account when predicting or designing processes 

Use proven models: 
 *** Water treatment granular particles 
 Hydraulic behaviour of round spheres can accurately be calculated 
 Natural particles behave differently then perfectly round spheres 
 The measured deviation can decisively be explained 
 In particular particle shape causes distinguished hydraulic behaviour 

Presenter
Presentation Notes
You’ll enter areas where you never thought you would end up.
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Thank you for your attention 
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