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Introduction | Lab Data | Fouling Model |
0
Anaerobic Membrane Bioreactor’s (AnMBR’s) have the potential to 1 In an effort to better understand foulant behavior for AnMBR, it would be
revolutionize municipal wastewater treatment. — 2 invaluable to have an accurate time dependent CFD fouling model. This
Advantages é :z model would be able to predict foulant deposition, cake layer development,
e Effective COD removal a -5 and cake reduction due to shear forces.
* Eliminates aeration costs E :g The proposed model uses scaling fluid viscosity? based on local particle
* Methane production -8 concentration. As particles deposit on the membrane and the concentration
* Minimal sludge generation -9 increases, the local viscosity increases to mimic extracellular polymeric
Disadvantages 0 200 400 600 800 substances and floc formation. This approach allows
* Lack of nutrient recovery/removal Time [Min] for a physical buildup of the cake layer and High Viscosity
* Increased membrane fouling 0 rheological changes to the sludge.
The issue of membrane fouling can be better understood when the AnMBR '% ==-Helical [0.48 m/s] Preliminary models appear promising,
foulants are compared to traditional MBR foulants. :3 ——Smooth [0.48 m/s] but validation with lab results are
D - : still ongoing.
WW Characteristics? _ AnMBR ég ----Helical [0.58 m/s] going
TSS Moderate High % -g ___________ —Smooth [0.58 m/s]
ey A e L
OLR Low High -8 =
SMP Low High 0 10 20 30 40 50
The goal of this research is to create a computational fouling model to _ Time [min] .
describe foulant buildup on the membrane in an AnMBR, and to validate Results from experiments (top) were averaged (bottom) to determine
that model using lab-scale experiments. fouling rates at different crossflow velocities.
Low Viscosity

Set Up i Modeling | Ongoing Work i

Feed Temperature Computational models were created to
Tank Regulator ME_M Scale characterize the crossflow and flux for * Further lab experiments at higher crossflow velocities.
both membranes. The simulations * Further development of viscosity scaling fouling model.
— 1 utilize k-e turbulence models, both 3D * Validation of model through rheological testing of cake layer.
L 50— and 2D simulations were used. The * Modeling the increase of TMP based on cake characteristics.
— [ ] head loss along the helical membrane is * Introduction of multi-phase components such as gas bubbles or GAC.
Bio- Membrane Backwash Permeate double that of the smooth membrane, * Developing viscosity relationship based on biological parameters.
Pump reactor Cell Tank Tank which agrees with experimental results. ) oy 7 * Integration of model into existing anaerobic models.
According to the model though, the - *

The lab-scale AnMBR is set up in a side-stream configuration, with a constant
cross-flow across the membrane and backwash triggered by trans-membrane
pressure (TMP). Two membranes are used, both 5mm Pentair tubular UF X-
flow membranes. One membrane has a smooth bore, the other has a helical

shear delivered to the membrane
surface is not significantly different
between the two membranes.
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ridge extruded on the inner surface much like a rifle barrel. As an aside to the IO i e e —— The velocity profile for the helical

main research question we are comparing the performance of the two N T T | membrane is significantly disrupted We would like to thank Dr. Sudeep Popat, Dr. Negin Kananizadeh, and Emily

membranes. The system operates with constant flux. ) e o by the pattern, and it is possible that Blair for their collaboration in developing and operating the AnMBR, as well
S — the additional turbulence contributes as Dr. Lawrence Murdoch for his assistance and ideas in regards to CFD

m to keeping particles in suspension. modeling.
YYVYYYYYYYYYYYY! This behavior could explain the This project is funded by the South Carolina EPSCoR Stimulus Research
R , I P superiority of the helical membrane Program, Award #18-SR02, with additional funding from the College of
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