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Filtrate

  FILTECH * February 14 -16, 2023 * Cologne -Germany Maksym Loginov, Hossein Gholamian, Geneviève Gésan-Guiziou CP layer (flows tangentially, non-Newtonian) Deposit / gel (does not flow, compressible) flow in the CP layer under the applied shear stress Darcy Eq. for filtrate flow across the CP layer, the deposit, and the membrane Mass balance Eq. that relates filtrate flux with solids flux in the CP layer FILTECH * February 14 -16, 2023 * Cologne -Germany Maksym Loginov, Hossein Gholamian, Geneviève Gésan-Guiziou With the help of the model, we obtain: * local filtrate flux distribution with z * local particle concentration distribution with x and z (CP layer and deposit structure) * local cross-flow velocity distribution with x and z in the CP layer x z J = J (x) filtrate flux ϕ = ϕ (x,z) particle concentration u = u (x,z) flow velocity FILTECH * February 14 -16, 2023 * Cologne -Germany Maksym Loginov, Hossein Gholamian, Geneviève Gésan-Guiziou Model advantages: * local compressibility and permeability of CP layer and deposit may vary with local particle concentration (one can input any dependencies of particle concentration and permeability on local compressive/osmotic pressure) * model accounts for non-Newtonian nature of CP layer (one can input any dependency of viscosity on particle concentration and shear stress) * model is simple (only one differential equation is solved, numerically)

  

  

Maksym Loginov, Hossein Gholamian, Geneviève Gésan-Guiziou Model (current) limitations: * for laminar cross-flow * simple geometries (flat membrane, cylindric filter channel, etc.) * for relatively thin CP layer and deposit (as compared to hydraulic diameter or the filter channel)