Modelling and Optimal Operation
of a Forward Osmosis Process ARCIN

M. Ruzicka', I. Helgeland?, R. Paulen® AQUAPORIN

'Faculty of Chemical and Food Technology, Slovak University of Technology in Bratislava, Slovakia
*‘Aquaporin A/S, Denmark

The forward osmosis process represents a promising but still less established membrane technology. Our aim is to study its optimal operation, minimising
energy consumption and batch duration. We use a model-based approach and compare white-box, black-box, and grey-box modelling perspectives.
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Process Optimisation

Feed concentration in time Ap intime
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Dynamic optimisation problem (time vs. energy)
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Conclusions

White-box modelling approach was found inadequate. Black- and grey-box models are competitive, both linear, quadratic, and logarithmic forms. Grey-box
models adhere to mass balance principles giving a more reliable model. An optimal trade-off between energy consumption and batch length can be achieved.
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