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MODELING AND SIMULATION OF A PRESSURE FILTRATION Authors:

PROCESS BASED ON VDI GUIDELINE 2762 Mehdi Azimian, Jlirgen Becker, Andreas Wiegmann
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Modeling and simulation on the resolved scale

(micro-strcuture of filter media): o e -

e Preparation of 3D u-CT scan of the filter media Fitatn, Wash liuid

e Geometric analysis and fluid flow simulation through the clean filter media Fercake Filter media

e Evaluation of filter media initial resistance
e Particulate flow simulation through the filter media Perforated plate 7 |

Electronic scale
connected to PC

e Fvaluation of filtration characteristics of the resolved media g
-

Fig. 1: Schematic figure of the pressure filtration apparatus

Modeling and simulation on the unresolved scale Principle & analysis:

(Filter cake formation based on VDI guideline 2762 [1]): ¢ Constantipressura-ditisrerice

* Modeling the filter paper as a porous plate e Recording of the filtrate amount as f(t)

e Modeling the cake formation on top of the filter paper e Cake evaluation (Height, moist cake weight, ...)
e Evaluation of the specific filter cake resistance e Analysis of gas permeation point (filtration end)

e Simulation of washing and drying processes using the pore morphology method e Evaluation using the Darcy equation

Fig. 2: Sample preparation from the filter media to conduct p-CT scans Fig. 3: Micro computer tomography (p-CT) scan of the filter media

MODELING, SIMULATION AND ANALYSIS OF A FILTER MEDIA MICRO-STRUCTURE
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Fig. 4: Segmented 3-D micro-structure of filter media in GeoDict Fig. 5: Calculation and visualization of Fig. 6: Particle tracking and deposition of particles through the filter media Fig. 7: Formation of filter cake above the filter media after initial depth filtration
flow field through the filter media
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Fig. 8: Total filtration efficiency by count through the batches Fig. 9: Pressure drop increase through the batches

MODELING AND SIMULATION OF FILTER CAKE FORMATION BASED ON VDI GUIDELINE 2762
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Fig. 11: Filter cake formation above the filter media (modeled as a porous plate) Fig. 12: Flow simulation through the filter cake to calculate the specific cake resistance Fig. 16: Water and air phase saturation as a function of pressure Fig. 17: Air phase fraction at outlet plane of the filter cake

CONCLUSIONS

Modeling, simulation and analysis of a filter media micro-structure Modeling and simulation of filter cake formation Find the poster online:
e U-CT scan of the media to evaluate the geometrical characteristics was analysed. e Simulation of filtration behavior based on VDI-Guideline 2762 was carried out.

e Flow field characteristics such as velocity and pressure fields were evalauted. e Cake filter formation on a permeable plate was modeled.

e Clean filter initial pressure drop was evaluated. e Filtering, washing & drying steps were successfully simulated using GeoDict.

e Filtration as a single pass test was simulated. e Permeability of cake filter & the specific cake resistance were computed.

e The initial filter media resistance was evaluated. e Optimal pressure for washing & drying processes were predicted.

e Pressure-drop evolution and filtration efficiency were evaluated. e QOutlook: Optimization in wash liquid amount and washing/drying process time.
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