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BEHAVIOUR OF TWO FILTER MEDIA TO REMOVE ARSENIC FROM DRINKING WATER 
 
S. Garrido, M. Piña, I. López, D. de la O and R. Rodríguez (pages 21-26) 
 
In recent years greater importance has been attached to the arsenic (As) content in water for 
human consumption.  The maximum permissible limits have decreased from 0.050 to 0.010 mg L-1, 
with protection of public health in mind.  The aim of this study was to compare two filter media to 
remove arsenic from water of well N° 75 located in Torreon, Coahuila, with arsenic concentrations 
averaging from 0.070 to 0.085 mg L-1.  Tests were conducted at laboratory and pilot plant scale 
with manganese Greensand and sand-anthracite media.   
 
From the batch and column experiments, equilibrium conditions and adsorption constants for 
manganese Greensand were established.  Pilot scale tests were conducted in the well at a flow 
rate of 0.55 L s-1 and velocities of 4, 7 and 10 m h-1 in order to evaluate the efficiency of arsenic 
removal.  The isotherm model that gave the best fit to the experimental batch experiments results 
was the Langmuir isotherm, with a maximum adsorption capacity of 0.00656 mg As g-1.  In the pilot 
scale experiments, the difference seen in performance between the manganese Greensand and 
sand-anthracite filters is due to the size of the grain media.  It is concluded that the reduction of 
grain size favours the very important capacity retentive iron (Fe) hydroxides associated with As.  
 
LONG TERM PERFORMANCE AND MONITORING OF A 10 m3 PILOT PLANT USING TEXTILE 
FILTER MODULES FOR DIRECT ACTIVATED SLUDGE SEPARATION 
 
B. Gahleitner, C. Loderer, H. Schuster and W. Fuchs (pages 26-31) 
 
The implementation of the Mesh system in a 10 m3 pilot plant at the local wastewater treatment 
plant in Tulln (Lower Austria), as an alternative process to conventional activated sludge systems 
(CAS) and membrane bioreactors (MBR), is presented in this study.  Separation of sludge and 
water is performed by a self-forming dynamic membrane which is retained by a woven coarse pore 
textile filter.  The system was operated at high fluxes of 70 L m-2 h-1 at the beginning of the test 
period and increased to 150 L m-2 h-1.  A constantly low pressure loss between 5 and 50 mbar for 
all fluxes and continuous filtration periods of 3-6 weeks without chemical cleaning could be 
achieved.  The effluent quality of the new system was monitored over a long term period (approx. 6 
months) and found to be equal to the new local CAS. 
 
A NEW EXPERIMENTAL SETUP FOR HIGH THROUGHPUT SCREENING OF FLOCCULANTS 
 
A.M.C. Janse, P. van Hee, J.A. Vente, H. Robers, T. Verkaik and E.J.A.X. van de Sandt (pages 
32-35) 
 
In the fermentation industry frequent use is made of filtration as a unit operation to separate 
biomass from the continuous aqueous phase.  However, filtration is hampered in many cases by 
the small size of the microbial cells, typically in the order of a few microns.  To facilitate the filtration 
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so called flocculation agents have been developed over the years in order to increase the average 
particle size.  Despite their widespread use, selection of the best flocculant and accompanying 
flocculation recipe is still empirical, mostly based on trial and error, and therefore time consuming.  
 
At the DSM Biotechnology Center equipment is being developed to speed up flocculant selection 
and the associated flocculation recipe development and optimization.  The new setup is able to test 
a large number of recipes (100) within a very limited timeframe (24 h) and in a highly automated 
manner.  In this setup, a flocculation recipe is prepared, consisting of the fermentation broth, 
flocculation agents like salts and organic polymers, acids or bases and/or dilution water.  During 
additions and a flocculation period (in total 15 minutes) the particle size distribution is followed in 
time.  After the measurement, the flocculation vessel is emptied and cleaned automatically after 
which the next measurement takes place.  
 
This approach for flocculant selection is valid in the case of a strong relationship between particle 
size or particle size distribution and specific cake resistance.  These relationships are known from 
other industries, but are very scarce for biotechnology processes.  The paper describes the 
experimental set-up and its capabilities together with the first results relating the particle size 
(distribution) to the specific cake resistance. 
 
PERFORMANCE AND POSSIBLE INDUSTRIAL APPLICATIONS OF A NOVEL PULSELESS 
FILTRATION SYSTEM  
 
S.D. Sharma, K. McLennan, M. Dolan and A. Ilyushechkin (pages 36-45) 
 
Particulate separation from gas under ambient as well as hot conditions is one of the most 
important operations in various industries.  Depending on the conditions of operation, a number of 
issues and challenges are associated with a conventional bag or candle filter systems which are 
actually semi-continuously operated with intermittent reverse cleaning of the filter element.  The 
reverse cleaning is achieved with an additional mechanism and infrastructure on the top of the filter 
elements that allows pulses of the filtered gas or an inert gas at nearly twice the filtration pressure 
to pass through the selected filter elements.  Obviously, filtration does not occur through the 
elements being pulse cleaned, but filtration does occur through the rest of the elements which are 
not pulsed.  Therefore, the conventional filtration could be called a semi-continuous process which 
does not really have any adverse effect on the filtration process, but there are additional costs and 
several technical issues associated with the pulse cleaning mechanism and its adverse effect on 
the filter element. 
 
Amongst the generic issues are: 
 
a) Tensile strain on the filter elements during reverse cleaning with very high pressure pulse 
b) Loss of filtered gas or contamination of product gas with the inert gas used for pulse cleaning 
c) Cost of the pulse cleaning system 
d) Particle breakthrough via the cleaned filter element surface.   
 
There are specific issues with the filtration processes associated with specific applications, for 
example, corrosion of the filter element, permanent deposition on the filter and bridging, large 
pressure variation during filtration of a gas with a heavy loading of particles etc.  In order to 
address some of these issues a pulseless filtration system has been developed at CSIRO.  This 
paper describes a novel concept of pulseless filtration and compares its performance with the 
conventional pulsed filtration system.  The paper also highlights other possible applications of the 
pulseless filtration system, its benefits and limitations. 
 
NEW OPTIONS TO BETTER EVALUATE EFFICIENCY AND CAPACITY OF COMBUSTION 
ENGINE FUEL FILTERS 
 
C. Peuchot and N. Petillon (pages 46-52) 
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The new high pressure direct injection systems for road and off road vehicles combustion engines 
have tighter clearances which make them more sensitive to fuel particulate contamination.  New 
requirements appear on fuel cleanliness and on all components making the fuel system.  To 
ensure correct fuel cleanliness, engine manufacturers have to specify more efficient filters.  The 
filtration efficiency of fuel filters is traditionally evaluated by standard methods such as ISO 19438.  
This method is used worldwide and requires the use of a mineral oil with a viscosity of 13 mm2/s at 
a test temperature of 40ºC.  The contaminant specified is ISO MTD according to ISO 12103-1 A3.  
 
The experience of many test laboratories, both internal and via international round robin exercises, 
has shown that standard test results do not simulate real filters in modern operational conditions 
precisely enough.  Research has been launched to study the impact of various standard test 
parameters (fluid viscosity, surface tension/contact angle, contaminant size distribution and 
concentration…) on the measured filtration efficiency and retention capacity.  Other parameters 
related to fluid flow conditions also explain differences between laboratory test results and 
behaviours in actual conditions. 
 
The paper presents results obtained at various conditions for actual diesel and petrol fuel filters 
and quantifies their impact on apparent behaviour.  Tests performed using the low viscosity fluid 
ISO 4113 and ISO FTD in steady flow conditions with steady and variable contaminant 
concentrations are reported.  A new approach, based on the principles of the European standard 
method EN 13443, is presented.  It consists of using alternate contaminant concentrations: low 
ones close to that measured on industrial fuels to give efficiency results close to reality and high 
ones to accelerate the clogging whilst checking the downstream fuel quality is constant whatever 
the contamination level of the fuel to filter. 
 
EXPERIMENTAL STUDY OF FILTER CLOGGING WITH POLYDISPERSE PARTICLES 
 
R. Sothen, Y. Chen, P. Zhao and B.J. Tatarchuk (pages 53-57) 
 
The influence of dust loading on pressure drop was examined for two filtration media loaded with 
polydisperse particles under various face velocities.  Each media displayed the traditional depth 
and surface loading pressure drop growth found in previous research.  However, this research 
observed a fundamental correlation between the loading coefficient and the face velocity at which 
the media was aged.  Media loaded at lower face velocities were found to transition from the initial 
depth loading stage to surface loading at lower mass captured per available filtration area and 
possessed higher loading coefficients.  These effects were the result of dendrite shaped structures 
being preferentially formed at lower velocities due to a shift in deposition mechanisms from 
impaction to interception.  The dendrite shaped structures eventually caked the upper layers of the 
filter and prevented subsequent particles from loading into the depths of the fibrous media.  
Scanning electron micrographs were used to verify the cake formation.  
 
DETERMINATION OF FILTRATION PROPERTIES OF MINERAL SUSPENSIONS FROM 
ANALYTICAL CENTRIFUGATION DATA 
 
M. Loginov, N. Lebovka and E. Vorobiev (pages 58-64) 
 
This work is focused on the use of data obtained by centrifugal consolidation of mineral 
suspensions for the prediction of deadend filtration.  The new method for analysis of centrifugal 
consolidation data and the evaluation of pressure dependencies of particle volume fraction, 
specific filtration resistance and consolidation coefficient of mineral sediments in the low and 
moderate pressure region (<100 kPa), is proposed.  The applicability of the method for analysis of 
centrifugal consolidation of different mineral suspensions (calcium carbonate, bentonite, laponite) 
is discussed. 
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SEPARATION CHALLENGES FOR BIOTECHNOLOGY - SMART IS ONE ANSWER 
 
K. Keller (pages 92-98) 
  
Downstream process costs in biotechnology are responsible for up to 80% of the total process 
costs due to the challenging separation tasks.  The valuable products are embedded in a complex 
mixture and the product concentration is very low.  Traditional chemical engineering approaches 
are lacking economical solutions.  New processes need to be discovered to overcome these 
separation challenges.  SMART is a systematic approach to find better separation solutions for the 
industry. 
 
Selective separation technology  
Manage the product properties 
Advanced mechanical separation technology 
Reorganize the separation forces  
Treatment with enzymes  
 
This paper provides examples of how SMART is changing the way of separation in biotechnology.  
SMART examples include membrane technology, magnetic separation, enzyme treatment and 
additional approaches.  Some SMART examples are in the early research stage, while others are 
close to implementation. 
 
DETERMINATION OF THE MODIFIED FOULING INDEX (MFI) AND COMPRESSIBILITY OF 
THE CAKE LAYER ON A MEMBRANE DURING ULTRAFILTRATION FOR OILY 
WASTEWATER TREATMENT 
 
I. Petrinić, A. Murić and M.L. Christensen (pages 99-102) 
 
Oily wastewater is one of the major pollutants that occur in many industrial fields and it is very 
harmful to the environment, especially aquatic life.  All conventional methods for the treatment of 
oily wastewater, such as dissolved air flotation (DAF), coalescence and adsorption have their 
advantages, but none is effective enough.  Therefore, membrane technology appears to be a 
promising method which offers many possibilities regarding membrane materials, process 
configuration and operational parameters (high pressures, temperature, crossflow etc.).  However, 
the main problem in membrane filtration is fouling.  In this study the Membrane Filtration Index 
(MFI) was extended to improve the precision of MFI for oily wastewater.  A tubular module with a 
PES membrane was used in a crossflow ultrafiltration mode.  In order to examine the correlation 
between the measured cake resistance and rejection of different feed components (COD, TSS, Fe, 
etc.), laboratory analyses were performed.  It was found that formed cakes were compressible and 
the values of cake resistances were almost the same for different parameters even if rejection 
values increased. 
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UNDERSTANDING THE ROLE OF THE TWO CALCIUM POOLS ON CENTRIFUGAL 
DEWATERABILITY OF SLUDGE TO AVOID STICKINESS PROBLEMS IN CENTRIFUGE-
DRYERS 
 
B. Peeters, R. Dewil, L. Vernimmen and I.Y. Smets (pages 103-112) 
 
The purification of wastewater with activated sludge generates huge amounts of excess sludge, 
which is most often incinerated after mechanical dewatering and drying.  During the dewatering-
drying process, i.e. to within a certain range of dry solids content, the sludge passes through a 
sticky phase.  Its sticky consistency causes the sludge to cling to the dryer walls, causing 
operational downtime.  Hence, it is of utmost importance to control the dry solids content of the 
sludge at the end of the mechanical dewatering step (i.e. before it enters the drying step) to avoid 
the sticky issues.  
 
Ca2+ ions play a crucial role in the bioflocculation process and, hence, in sludge dewatering, by 
means of (i) the exchangeable Ca2+ and (ii) the enmeshed CaCO3 solids in the flocs.  It is 
demonstrated that both Ca2+ pools improve the cake dryness obtained after centrifugal 
compaction.  More specifically, in the case when exchangeable Ca2+ is present in the sludge, in 
this way stabilizing the floc structure, the cake dryness increases by about 2% DS.  An increase of 
the sludge CaCO3 fraction from 30% to 70% raises the cake dryness by 10% DS. 
 
At the Monsanto Antwerp WWTP, Belgium, for sludge characterized by too good a natural 
dewatering capacity due to the presence of both Ca2+ pools (and, in particular, due to the 
incorporation of the CaCO3 solids in the sludge), the traditional addition of clay mineral as a 
skeleton builder is reduced in the sludge feed to the centrifuge-dryer apparatus.  In this way the 
cake dryness after the centrifuge is controlled which avoids the stickiness phenomena in the dryer 
operation. 
 
INVESTIGATING SKIN FORMATION DURING THE FILTRATION OF MICRO-CRYSTALLINE 
CELLULOSE 
 
T. Mattsson, M. Sedin and H. Theliander (pages 112-119) 
 
Separating solids from liquids through filtration is an important unit operation employed in a wide 
range of industrial sectors.  It is vital that accurate and applicable models are employed when 
designing industrial sized filters.  Comprehensive models are readily available for materials that 
form incompressible cakes, whereas those for compressible cakes are lacking.  Materials that form 
compressible filter cakes may also form a dense initial cake close to the filter medium, i.e. a ‘skin’.  
In this study the local filtration properties of a model material, TiO2, and micro-crystalline cellulose 
(MCC), are measured to investigate skin formation in a compressible filter cake.  Indications of the 
formation of a skin in the filtration experiments using MCC could be observed; local pressure 
measurements were found to be useful in the investigation of its formation.  Both the choice of the 
filter medium and the electrostatic interactions affected the skin formation.  The tendency for skin 
to form was reduced at a lower pH, this lower pH corresponding to less charged particles and filter 
media. 
 
FILTRATION OF FIBRE/PARTICLE MIXTURES 
 
E.S. Tarleton, K. Chellappah and R.J. Wakeman (pages 120-126) 
 
New data are reported for the filtration of binary fibre/titania (rutile) mixtures.  The combined use of 
the Kozeny-Carman equation and Darcy’s law is discussed in relation to the filtration of these 
mixtures.  Upon study this approach is shown to have its limitations, particularly when significant 
aggregation takes place between the two solids species.  The difficulties in overcoming these 
limitations from a fundamental basis are highlighted and a semi-empirical model is presented and 
discussed.  This model is shown to better represent the specific resistance trend with solids 
composition for a range of binary mixture filtration data. 
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DETERMINATIONS OF MEMBRANE SWELLING AND THE EFFECT ON FILTRATION  
PERFORMANCE 
 
E.S. Tarleton (pages 152-160) 

 
This paper describes an apparatus for in-situ determinations of swelling where a linear inductive 
probe and electronic column gauge with an overall resolution of 0.1 µm was used for 
measurements of seven variants of polyacrylonitrile (PAN)/polydimethylsiloxane (PDMS) 
composite nanofiltration membranes in a range of alkane, aromatic and alcohol solvents.  The 
unswollen membranes incorporated PDMS layers between 1 and 10 μm nominal thickness and 
were manufactured with a radiation and/or thermal crosslinking step. 
 
The tested membranes exhibited a range of swelling dependent on the degree of crosslinking, the 
initial PDMS layer thickness and the type of solvent.  With no applied pressure the PDMS layer on 
some radiation crosslinked membranes swelled as much as ~170% of the initial thickness whilst 
other membranes were restricted to a maximum swelling of ~80%.  When a pressure up to 2000 
kPa was applied to a membrane then swelling could be reduced to ~20% of the value obtained at 
zero applied pressure.  By vertically stacking up to 3 membrane samples it was possible to 
determine the swelling of PDMS layers as thin as 1 μm, although higher imposed pressures 
rendered some results unreliable as the measurement resolution of the apparatus was 
approached.  The typical influences of membrane swelling in crossflow membrane filtration are 
also shown. 
 
AN INVESTIGATION INTO THE ROLE OF FACTORS INFLUENCING PRESSURE DROP IN 
PULSE-JET FABRIC FILTRATION 
 
A.K. Choudhary and A. Mukhopadhyay (pages 160-169) 
 
The present investigation elucidates the role of pulse cleaning parameters and filter media design 
on various time progression differential pressure parameters (peak pressure, residual pressure and 
cake pressure).  The experimental study shows that at steady state, pressure parameters are more 
susceptible to change with a change in pulse cleaning operating parameters.  The effect of all 
pulse parameters on the pressure values are stabilized with time as the needlefelt media acquires 
a stabilized state.  In a stable state, the role of pulse pressure and pulse cycle, and their 
interaction, are prominently increased which influences all the pressure parameters investigated.  
However, the roles of pulse duration diminish substantially.  With progression of the filtration 
process, the impact of bag height and bag seam line spacing on the pressure parameters becomes 
very small/insignificant. 
 
COUPLING CENTRIFUGE DRAINAGE WITH MICROWAVE DRYING: DESCRIPTION OF CAKE 
DESATURATION BEFORE DRYING 
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X. Apaolaza, M. Valat, P. Ginisty, W. Jomaa and A. Sommier (pages 169-176) 
 
Centrifuge drainage is an operation which finds applications in the pharmaceutical, chemical and 
textile industries.  It is an efficient and economic process, and is frequently used before thermal 
drying to eliminate most of the liquid retained in the cake at low energy cost.  Moreover, the 
combination of mechanical and thermal operations in the same machine enables, in some cases, 
the optimisation of productivity, energy efficiency and safety aspects and to reduced cleaning fluid 
volumes and handling operations requirements.  In this study, the interest of coupling centrifugal 
drainage and microwave drying is brought into focus.  Some of the technical aspects are also 
addressed. 
 
QUANTIFYING CHANGES IN FILTER CAKE STRUCTURE DURING AN ABRUPT TRANSITION 
 
K. Chellappah (pages 177-185) 
 
The constant pressure filtration of aqueous cellulose fibre and binary fibre/titania (rutile) 
suspensions was studied.  With some filtrations, abrupt transitions in cake structure induced 
disturbances in the expected filtrate flow.  These transitions were only observed at pressures 
above ~400 kPa and when the cake consisted of loosely networked solids.  Changes in solids 
composition altered the nature of cake restructuring.  A theoretical framework was developed to 
perform quantitative assessment during an abrupt transition.  In this framework it was assumed 
that cake restructuring was due to changes in pore radius and/or cake porosity.  Estimates of the 
magnitudes involved during these changes were calculated.  Changes of larger magnitude are 
required to account for the observed filtration behaviour if the restructuring is more localised within 
the cake.  The primary mechanism causing the transitions was suggested to be migration of fines 
which led to formation of preferential flow channels in some cases and blinding of channels in 
others. 
 
CROSSFLOW MICROFILTRATION OF CHLORELLA SP. SUSPENSIONS 
 
K.-J. Hwang and L.-L. Chou (pages 185-192) 
 
A kind of algae, Chlorella sp., is concentrated using plane sheet crossflow microfiltration in this 
study.  The Chlorella sp. cells with sizes ranging from 3 to 12 µm were filtered using a 0.1 µm 
membrane made of mixed cellulose ester.  The effects of operating conditions, such as crossflow 
velocity and trans-membrane pressure, on the filtration flux and cake properties were measured 
and are discussed.  The filtration flux increased with increasing crossflow velocity and trans-
membrane pressure.  The overall filtration resistance is mainly contributed by the cake formed from 
the algae cells.  The order of magnitude of the average specific filtration resistance of cake formed 
by Chlorella sp. is as high as 1013 m-1, and the cake compressibility is ca. 0.74.  An increase in 
crossflow velocity led to higher wall shear stress which resulted in reduced cake mass.   
 
A force balance model for cell deposition is applied to obtain the relationship between cake mass 
and operating conditions.  The cake mass decreases linearly with the ratio of wall shear stress to 
filtration flux.  The filtration flux can be estimated using the basic filtration equation once the cake 
mass and filtration resistance are analysed.  The calculated results of filtration flux agree fairly well 
with experimental data.  
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PURIFICATION OF CRUDE BIODIESEL USING POLYMERIC COMMERCIAL  
MEMBRANES 
 
M.J. Alves, S.M. Nascimento, I.G. Pereira, V.L. Cardoso and M.H.M. Reis (pages 216-221) 
 
The water washing step is a concern in biodiesel production, since it uses large quantities of clean 
water and generates wastewater to be treated.  This paper proposes the application of a 
microfiltration process to purify crude biodiesel.  The crude biodiesel was microfiltered in a 
deadend process at 1 and 2 bar trans-membrane pressure and with a membrane of 0.22 μm pore 
size.  Observed permeate fluxes showed that there was a pronounced flux decline during the first 2 
mins. of filtration.  The stabilised flux was greater at 2 bar than at 1 bar, showing that a greater 
trans-membrane pressure enables greater fluxes.  Density, viscosity and the acid value of water 
washed and permeate biodiesel samples were in accordance with international legislation.   
 
Both water washing and membrane separation processes were able to reduce the amount of soap 
detected in the crude biodiesel.  However, the proposed membrane process was not as efficient as 
the water washing method in reducing free glycerol content in the crude biodiesel.  Especially at 
the highest applied pressure (2 bar), the permeate obtained was not in accordance with the 
legislation for free glycerol content (<0.02 wt%).  The obtained results showed that the membrane 
process can be a suitable process for biodiesel purification.  However, more specific pore size and 
material must be analysed in order to achieve the desired level for free glycerol content.  
 
INFLUENCE OF WINDING PARAMETERS ON THE PERFORMANCE OF STRING WOUND 
FILTER CARTRIDGES – PART I 
 
P.S. Kanade and S.S. Bhattacharya (pages 222-231) 
 
Out of the many disposable filters options available, string wound cartridges/candle filters account 
for a significant proportion in terms of their application.  Wound cartridges are produced by laying a 
yarn spirally around a perforated core, however, relatively little has been reported on the effect of 
winding parameters (such as wind ratio, yarn tension, gain etc.) on their performance.  Apart from 
winding variables, the yarn properties, fibre fineness and testing parameters like flow rate and 
slurry concentration, play a deciding role in filtration behaviour.   
 
This paper reports how wound cartridges have been produced on a newly developed filter winder 
with electronic controls and their performance assessed on a prototype single pass test rig.  Both 
of these have been developed by the authors.  Water or aqueous suspensions of standard test 
dusts were used as challenge media and comparisons between the cartridges produced on the 
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newly developed winder and a commercial filter winder are reported.  Validation tests were 
performed under the same test conditions.  The analysis of filtrate samples was carried out to 
evaluate the performance of cartridges that had been formed using different winding variables. 
 
CORRELATIONS BETWEEN FLOC CHARACTERISTICS AND DRAINABILITY PROPERTIES: 
HOW TO DEFINE A GOOD FLOCCULATION 
 
P. Ginisty, J. Olivier, J. Vaxelaire and V. Lafitte (pages 232-237) 
 
Sludge conditioning is a pretreatment that is used to improve the removal of water during the 
thickening process with a wide range of commercially available products.  Laboratory tests are 
usually needed to make the selection of a conditioner and determine its dosage, but mixing control 
is required during flocculation to obtain quantitative, repeatable and comparable data.  A specific 
device (bootest) was developed to optimise sludge flocculation at the lab scale, and combines a 
sludge reactor for flocculation and a drainage cell.  Experiments made with this device enabled the 
proposal of a ‘drainability index’, a useful tool to qualify a ‘good flocculation’ for a drainage process. 
 
PVSC SEWERAGE SLUDGE FILTER PRESS REHABILITATION PROJECT 
 
E. Mayer, S.S. Lipke, M.D. Eley and P. Scholtyssek (pages 237-247) 
 
Passaic Valley Sewerage Commissioners (PVSC) have experienced some sludge dewatering 
problems with their five ductile iron (DI) plate standard recess presses over the past 10 years.  
These problems are mainly associated with long dewatering cycles, filter plate scaling, press cloth 
blinding, and the lack of suitable lab tests for predicting performance.  This paper will address 
these issues, provide some suitable lab test procedures, and suggest future press modifications for 
improved performance. 
 
NEW CROSSFLOW FILTER MODULE DESIGN PARAMETERS: A THEORETICAL ANALYSIS 
OF CROSSFLOW FILTER PERFORMANCE LIMITS 
 
N.H. Andreas and C.L. Cox (pages 247-256) 
 
Exact analytical solutions for the pressure and flow distributions for a cylindrical crossflow filter 
operating at steady state laminar flow conditions are presented.  New characteristic parameters 
and dimensionless groups that emerge from analysis of the solutions are identified and their 
significance demonstrated.  The solutions obtained are valid only for zero fouling and quantify a 
performance envelope that can never be exceeded by any real crossflow filter.  Two new 
dimensionless numbers that determine solution trends and are useful in scale up and 
generalization of empirical data are also identified. 
 
Analysis is used to quantify the interdependence between the model parameters and to determine 
limiting values, such as a maximum crossflow filter tube length that may not be exceeded in order 
for solutions to be physically meaningful.  The model also provides a theoretical prediction of the 
minimum surface area required to achieve a design average permeate flux, and can be used to 
design meaningful experiments and to extract model parameters from empirical measurements.  
The mathematical model developed and the solutions obtained can serve as a sure foundation for 
the rational and systematic addition of incremental complexities, e.g. variable viscosity, media 
fouling and cake build-up inside the tubes.  Despite the simplicity of the model used it is shown that 
the solutions obtained provide useful tools for designers and operators of crossflow filters. 


