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Simulation of osmosis in micro channels

CUI Haihang , ZHANG Yongbo, ZHANG Jinggang, ZHANG Hongyan
(School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. and Tech. , Xi'an 710055, China)

Abstract: Osmosis phenomenon is a natural phenomenon, widely encountered in the fields of sewage treatment,
seawater desalination, osmotic motor and micropump. The Kedem-Katchalsky (K-K) model, as the classical
thermodynamic model for describing the osmotic phenomenon, has many shortcomings: the description of the
pressure distribution is not clear and it can’t reveal the wall displacement and so on. In order to understand the
phenomenon of osmosis deeply, the mathematical model of a single channel, based on CFD simulation, was
established under the condition of boundary slip. The reliability of the model was verified by the simulation of solute
reflection coefficient and pure water permeability coefficient in the K-K model. On this basis, the flow field
distribution, pressure distribution and boundary stress distribution were simulated and studied. At the same time,

solute reverse osmosis and swelling were explained reasonably.
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