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3.Methodoloc¢

1.Background

3.1 Description of the problem 3.2 Model equation
. . . . . Darcy’s equation
 Despite the increase in t.he use of r.nembrane. bloreactqr in * Biological suspension of composition s is filtered at a flux | i _Js __1 kapy
wastewater treatment, fouling has remained a major operational through a membrane which allows liquid through while
challengelll. retaining solids.
e Membrane fouling results into significant decline in membrane’s * Atouling layer is formed, and it grows in thickness with time, —— i FETee
: : : (2] L (t), as filtration proceeds. dp, + dp, = 0
performance and an increase in the operational cost'<l. (%) =(&) oy o boundony conditions.
. x . e P, or _oun ar COI’I_I 10NS:
_ . * Asthe liquid flows through the layer, it imparts hydrodynamic (%) . (%) [l (1 2™ e p;s‘jg’c
e Hydrodynamic drag has been reported as one of the main drag that compresses it, giving rise to solid compressive atj, \dx/, e
. . . where AP.= - U
contributors to fouling in membrane systems!3l. stress, P,
 However, the effects of hydrodynamic drag on membrane fouling in e Compression cha.r?ges the !aygr S propertles such as solidosity Constitutive 2quatLons
: : e, and permeability k. This in turn increases pressure drop & =1+ %)
membrane bioreactors (MBR) and consequently its performance, k= ko(14P5/, )
X h ! hed across the cake AP. , decreases the flux and consequently S=ntf
as not been well researchea. increase the fouling resistance which decreases the ease of
membrane cleaning. 3.3 Solution algorithm

Theref , del , ati he fouli The algorithm was used to calculate the volume processed and the
erefore, a g(.)V(.arnmg moae equat.lon relating the fouling fouling resistance at different hydrodynamic drag (applied pressure)
layer characteristics, flux and AP, will be generated to help

analyse the effect of compression on the performance of

\ MBRs in terms of volume processed and fouling resistance. / 7 Meerislconstantsn, K%, 58, Py Ry
System condition: AP, 5, 1
. . INLET ¥
For
2.0bjectives G
X t v Evaluate the model equation
to solve for J & AP
Calculate the"total volume
To experimentally quantify and model the effects of hydrodynamic drag L
on the performance of a membrane bioreactor L(t) P ———
resistan;re iszi:f“j
Note: -Only t{ve modelling Work is presented in this poster 0 i %{jfkj,‘dﬁ%&? Membrane / Print , AP., V & R. /
-Experimental work is on-going = e
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Fig 1: Schematic diagram of fouling layer formation and _ . _ .
Fig 2: Solution algorithm for the calculation of MBR

compression model .
L \ performance parameters from the model equation

4.Results
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5.Conclusion

A model equation relating the fouling layer characteristics and membrane bioreactor performance has been developed in this study.

 The developed equation has been used to predicting the performance of MBR at different hydrodynamic drag conditions
 Compression due to hydrodynamic drag affects the performance of MBR in terms of volume processed and fouling resistance

* An increase in hydrodynamic drag increases the amount of volume processed until a certain level, then a further increase does not necessarily
translate to a rise in volume processed. Instead, it increases the fouling resistance which will negatively affect ease membrane cleaning
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