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PRESERVING OUR VITAL RESOURCE 
 
G. Rideal (pages 26-31) 
 
Since man first started exploring for other forms of life in our galaxy, our primary quest has been 
the search for water, the fundamental building block of life.  Over 70% of the earth's surface is 
covered by water but although water is seemingly abundant, the real issue is the amount of fresh 
water available to sustain life.  97.5% of all water on Earth is salt water, leaving only 2.5% as fresh 
water.  Nearly 70% of that fresh water is frozen in the icecaps of the Arctic, Antarctic and glaciers 
while most of the remainder is present as soil moisture, or lies deep underground not readily 
available for human consumption. 
 
Less than 1% of the world's fresh water (approximately 0.007% of all water on Earth) is accessible 
for direct human uses.  Such water is found in lakes, rivers, reservoirs and those underground 
sources that are shallow enough to be tapped at an affordable cost.  Only this amount is regularly 
renewed by rain and snowfall, and is therefore available on a sustainable basis.  It is evident that 
mankind has a sad history of abusing its most precious resource. 
 
EFFECTS OF POST-COATING BY GENERATING A THIN SECONDARY PARTICLE LAYER ON 
SURFACE FILTERS FOR DUST SEPARATION 
 
Q. Zhang and E. Schmidt (pages 31-37) 
 
Periodic cleaning is necessary in surface filtration to limit the pressure drop, which increases as 
more dust is deposited.  Higher cleaning efficiency can be achieved with lower adhesion of the 
dust cake on the substrate on the one hand and higher cohesion in the dust cake on the other.  
The operational behaviour of surface filters can be influenced positively by raw gas conditioning, 
e.g. by dosing of additives.  This paper introduces experimental investigations into the effects of 
the so called post-coat filtration, which is a novel conditioning concept for surface filtration.  An 
additional thin particle layer is generated by filtration of aerosols on the main dust cake before cake 
discharge is done.  Experiments were performed with needlefelts as the test filters, limestone as 
the main dust and carnauba wax or sodium chloride as the post-coat particles on a surface filter 
test apparatus (manufactured according to VDI guideline 3926-1).  The effects observed in single 
filtration cycles are presented and discussed. 
 
SOFTWARE FOR STATISTICAL DESIGN OF EXPERIMENTS AND EMPIRICAL MODELLING 
OF CAKE FILTRATION 
 
M. Huhtanen, A. Häkkinen, B. Ekberg and J. Kallas (pages 38-49) 
 
This paper introduces software developed to improve the efficiency and quality of typical test 
filtration tasks and to simplify and rationalize the interpretation of test results.  The software 
consists of two different modules.   
 
The first module creates experimental designs according to initial information provided by the user.  
The test designs are created by applying the basic principles of factorial designs in such a way that 
the variations in the investigated ranges of the desired process variables are taken into account 
systematically.  The utilization of different kinds of factorial designs also means that the amount of 
experiments needed to achieve the required accuracy can be minimized.  The second module of 
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the software analyses the experimental results by utilizing standard multivariate data analysis 
techniques.  The meaningful information from a given table of experimental data is extracted and 
used to create regression models that quantify the relationships between the studied process 
variables.  These models can be further applied to predict new values, for visualizing the 
relationships between the different variables, or for selecting the variable combinations in order to 
reach the predefined process objectives. 
 
The current software is capable of creating experimental designs for five different kinds of filters, 
namely the automatic vertical pressure filter, double sided automatic vertical pressure filter, 
horizontal membrane filter press, horizontal vacuum belt filter, and the ceramic capillary action 
vacuum disc filter.  The suitability of the applied techniques for each filter type has also been 
verified by performing a large number of experiments.  Some of the experimental results with the 
automatic vertical pressure filter are presented in this paper to illustrate the procedure developed 
and also to demonstrate the quality of the final results obtained by the applied methods. 
 
ROTATIONAL PARTICLE SEPARATOR: AN EFFICIENT METHOD TO SEPARATE MICRON 
SIZED DROPLETS AND PARTICLES FROM FLUIDS 
 
J.J.H. Brouwers, H.P. van Kemenade and J.P. Kroes (pages 49-60) 
 
The rotational particle separator (RPS) has a cyclone type housing within which a rotating cylinder 
is placed.  The rotating cylinder is an assembly of a large number of axially oriented channels, e.g. 
small diameter pipes.  Micron sized particles entrained in the fluid flowing through the channels are 
centrifuged towards the walls of the channels.  Here they form a layer or film of particles, material 
which is removed by applying pressure pulses or by flowing of the film itself.  Compared to 
conventional cyclones the RPS is an order of magnitude smaller in size at equal separation 
performance, while at equal size it separates particles ten times smaller.  Applications of the RPS 
considered are ash removal from hot flue gases in small scale combustion installations, product 
recovery in the stainless environment for pharmaceutical/food, oil water separation and demisting 
of gases.  Elementary formulae for separation performance are presented and compared with 
measurements performed with various RPS designs. 
 
DEVELOPMENT OF INNOVATIVE FIBRE MATERIALS FOR TECHNICAL APPLICATIONS – 
FINE POLYVINYLIDENE FLUORIDE FILAMENTS AND FABRICS 
 
S. Walter, W. Steinmann, G. Seide, T. Gries and G. Roth (pages 60-64) 

 
Development of new materials and processes for technical applications usually requires extensive 
interdisciplinary cooperation.  It is seldom that innovative and sophisticated materials evolve solely 
from one technical or scientific discipline’s efforts.  In this paper the development of fine melt spun 
polyvinylidene fluoride multifilament yarns, the processing, fabric production and property 
investigation are presented.  It outlines what it takes to exceed the state-of-the-art for existing fibre 
materials and their applications.  The steps of material selection, experimental evaluation of a 
process window for melt spinning PVDF, yarn processing and fabric formation are reported in 
detail.  Furthermore, a model for the crystalline structure formation during melt spinning and 
drawing PVDF fibres is presented. 
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CABIN AIR FILTER MEDIA WITH BICOMPONENT SPUNBOND SUPPORT LAYER 
 
A. Maltha, E. Berkhout, P. Zuuring and M. Koerntjes (pages 95-98) 
 
This paper presents how a specially designed bicomponent spunbond nonwoven contributes to an 
improvement in filter design and filter medium efficiency.  The spunbond nonwoven is used as a 
support layer or prefilter for filter media.  Its unique properties result in filter media with low 
pressure drop, high mass evenness, and a high stiffness.  Application of this spunbond as a 
support layer in pleated filter media for cabin air filters, leads to stiffer and sharper (smaller radius 
of curvature) pleats, without a degradation in overall mechanical properties, thus facilitating a more 
efficient filter design.  Additionally, the bicomponent yarn architecture and nonwoven design allow 
for adding desired surface functionalities in the skin polymer, like easy lamination, tunable 
hydrophobicity and colour. 
 
INNOVATIVE LOW PRESSURE PLASMA COATINGS FOR GAS AND LIQUID FILTER MEDIA 
 
F. Legein (pages 98-102) 
 
Plasma is the fourth state of matter.  By adding energy, matter can be transformed from solid to 
liquid, from liquid to gas and from gas to plasma.  In plasma the molecules are decomposed into 
neutral and charged particles that will interact with the surface of the material.  In low pressure 
plasma technology a stable and effective plasma is created by an electromagnetic discharge of a 
gas at low pressure and at low temperature.  In recent years low pressure plasma technology has 
been improved to achieve polymerization of monomers on materials, depositing real nanocoatings 
on the surface, and adding new and permanent functionalities to the material.  Innovative plasma 
processes allow the deposition of coatings with high levels of hydrophobicity and/or oleophobicity 
for use in gas filtration, or coatings with permanent hydrophilic effect for liquid filter media and 
battery separators. 
 
The use of low pressure plasma for surface modification of filter media has become more 
widespread because it is a dry and clean technology.  Filter media producers adopt plasma coating 
to improve the quality of their products.  At the same time it helps these companies to save costs 
because of a lower consumption of energy and chemicals. 
 
TREATMENT OF HIGHLY VISCOUS LUBRICANTS BY HIGH GRADIENT MAGNETIC 
SEPARATION 
 
K. Menzel, J. Lindner and H. Nirschl (pages 103-108) 
 
Abrasive particles in gear and hydraulic oils are responsible for increased wear in machine 
elements like bearings or the breakdown of entire machine systems, e.g. the gears in wind power 
plants.  The monitoring of the lubricant condition as well as its continuous treatment is therefore 
essential to increase the lifetime of the equipment.  The separation of micrometre particles ranging 
from 1 to 20 µm of a high viscosity lubricant is still challenging in state-of-the-art deep bed filtration 
because of high pressure drop and the unintentional separation of additives.  Wear particles of 
different chemical composition are magnetisable and therefore magnetic separation is a promising 
approach to separate these particle clusters, while avoiding the separation of oil additives.  The 
magnetic force is effective at great distance from the separating wire.  The HGMS filter is therefore 
configured to be more porous than a conventional filter material.  Hence, the pressure drop in High 
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Gradient Magnetic Separation (HGMS) is negligible which is a great advantage and helps to 
decrease operating expenses. 
 
A STUDY TO EXCLUDE EARTHWORMS FROM HARVESTED AND STORED RAINWATER 
 
K.T. Oladepo, J.O. Jeje, O.O. Fadipe and M.O. Ogedengbe (pages 108-113) 

 
People in the study area believe that rainwater, harvested and stored, would, in due course, have 
earthworms in it.  They consider earthworms in water meant for cooking, let alone drinking, 
objectionable.  These are the known reasons why rainwater harvesting has failed to be accepted.  
This study was intended to encourage dwellers of rural and semi urban communities to embrace 
the harvesting and storing of rainwater for domestic use and reduce their use of water from 
sources which potentially transmit pathogens to users.  Rainfall data were collected.  Dual media 
filters were built of palm kernel shells (PKS) over silica sand.  Rainwater was harvested and 
passed to storage, filtered and unfiltered.  During 30 days of storage the rainwater was not found to 
contain earthworms, although it was widely believed that it would.  Passing rainwater into storage 
through the dual media filters produced better quality water.  Any approaching earthworm would 
surely be filtered out. 
 
INFLUENCE OF MEMBRANE TYPE ON THE CROSSFLOW MICROFILTRATION OF BLUE 
DEXTRAN 
 
K.-J. Hwang and S.-J. Lin (pages 114-119) 
 
The effects of membrane type and operating conditions on the crossflow microfiltration 
performance of blue dextran are studied experimentally.  Three 0.1 µm flat sheet membranes 
made of polycarbonate (PC), polyvinylidene fluoride (PVDF) and mixed cellulose ester (MCE) were 
used in experiments as the filter media to separate blue dextran with a molecular weight of 2000 
kDa.  The filtration rate increased with increasing crossflow velocity and trans-membrane pressure.  
The filtration rate was highest while the dextran rejection was lowest when the PVDF membrane 
was used.  The use of the PC membrane resulted in the lowest filtration rate but the highest 
dextran rejection.  Therefore, the comparison of the mass flux collected into the filtrate follows the 
sequence PVDF > MCE > PC membrane.  The results indicate that using a PC membrane and 
operating under high crossflow velocity are optimal for dextran concentration in the original 
suspension, while the use of PVDF membrane results in the highest filtration rate and collects most 
blue dextran in the filtrate. 
 
METHOD OF TESTING METAL WORKING FLUID MIST SEPARATORS 
 
T. Laminger, M. Stecher and W. Höflinger (pages 120-128) 
 
This work deals with the development of a standardized filter test method for metal working fluid 
(MWF) mist separators.  In order to compare the separation behaviour of different filter media, a 
filter medium must reach its stationary condition, which can take a long time.  In the study an 
accelerated filter ageing procedure was developed and tested with six real filter elements of 
different structure using a laboratory scale filter test rig.  A relatively high filter loading value 
generated by a nozzle spray was used to shorten the time needed to reach a steady state liquid 
equilibrium, and hence a steady state pressure drop.  Thereafter the nozzle spray was shut off and 
an aerosol generator was used alone to produce a real working fluid mist aerosol.  This aerosol 
facilitated determination of the steady state filter separation efficiency by measurements of the raw 
and clean gas aerosol concentrations, respectively. 
 
Filter tests with 10 %vol MWF emulsions as the test substance showed that with the accelerated 
filter ageing procedure all tested filter elements reached the steady state within a period of two 
hours.  Thereafter a steady state filter separation efficiency was determined.  According to existing 
classification norms for dust filters, a classification system with a minimum requested separation 
efficiency in four particle size ranges for MWF mist separators is proposed.  The tested filter 
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elements were also classified using the proposed classification system.  The filter class of the 
elements increases as the filter structure becomes finer.  With the developed accelerated filter 
ageing procedure and the classification system it is now possible to evaluate and compare different 
mist separators in a short time. 
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NEW LABORATORY DEVELOPMENTS FOR BELT THICKENER OPTIMIZATION 
  
P. Ginisty and C. Peuchot (pages 154-158) 
 
Gravity belt thickening is commonly used for sludge volume reduction.  In many applications it is 
preceded by chemical conditioning to enhance water release and solids capture.  Laboratory tests 
are usually performed to select the best polymer and optimal dosage for full scale application.  
Drainage kinetics are very sensitive to mixing conditions during flocculation.  Thus, a specific 
device called the ‘boo-test’ was developed to control these parameters and guarantee the 
repeatability of conditioning, necessary for a reliable comparison of products.  Torque rheometer 
and laser diffraction granulometer measurements give complementary data for describing the 
flocculation process. 
 
SINGLE PARAMETER SIEVE CALIBRATION USING PRECISION GLASS MICROSPHERES 
 
G. Rideal and J. Storey (pages 159-162) 
 
Sieving is the oldest method of particle size analysis but unfortunately its reputation has suffered 
from bad practice, by both the manufacturer and user.  A combination of using poor quality mesh 
or even putting the wrong mesh in a frame, combined with casual analytical practices has reflected 
very badly on the method.  International standards have endeavoured to specify acceptable 
tolerances using microscopy but the resulting 13 parameter definitions are difficult to replicate 
when trying to match sieves.  Also, only wire spacings rather than actual apertures are measured.  
This study investigates the use of precision glass microspheres for the NIST traceable certification 
of sieves.  A new image analysis software program was developed to analyse the internal 
parameters of each aperture.  Excellent agreement was seen between the optical techniques and 
the glass microsphere calibration method when analysing a 63 micron sieve.  
 
REDUCING OPERATING COSTS OF BAG FILTERS USING A FILTER EXPERT SYSTEM 
 
G.-M. Klein, P. Bai, T. Neuhaus and T. Schrooten (pages 163-169) 
 
This article addresses the optimization, including upgrades, of bag filters to reduce the life cycle 
cost (LCC) of an industrial bag filter installation.  Energy consumption, mainly by fan motors and by 
the consumption of compressed air, is the biggest portion of the LCC of a bag filter.  Today, 
improved jet-pulse cleaning systems enable the use of very long bags, leading to a reduction of 
both, investment and operating costs.  A systematic analysis of the process parameter ‘air tank 
pressure’ was carried out for bag lengths up to 12 m.  The results are summarized in a decision 
matrix, which allows the cement producer to decide the maximum possible bag length in filter 
upgrades, as well as for new installations.  The test series are performed using special high speed 
pressure transducers to precisely determine the interior pressure in filter bags over their length and 
for different operation parameters. 
 
The second part of the paper focuses on a newly developed tool to determine the optimum 
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operational set points of jet-pulse bag filters.  The filter expert system ProExpertise, by Intensiv-
Filter, is able to calculate the differential pressure, the consumption of pressurized air and the 
energy demand for different operating parameters.  The program presented is able to predict the 
optimum cycle time, at which the sum of the energy consumption for the fan and for the jet-pulse 
cleaning has a minimum value.  The results are dependent on operation parameters such as 
volume flow, raw gas dust load, filter media type, bag length, among others, and provide even 
experienced filter experts with valuable information to reduce operating costs.   
 
ProExpertise is based on the well-known filter equations for cake filtration and contains 
experimentally determined specific cake resistances and residual pressure loss values for Pural 
SB dust, limestone (taken after the raw meal mill in cement production) and ground cement.  The 
expert system can be used to reduce the energy demands of existing and new filtering installations 
in various industrial applications. 
 
OIL REPELLENT NANO-COATINGS FOR INCREASED FILTRATION PERFORMANCE 
 
S. Coulson and D.R. Evans (pages 170-171) 
 
Consumer and industrial products are manufactured from a range of materials that are selected for 
specific bulk properties, cost and/or ‘look and feel.’  However, many materials chosen in this way 
do not display the optimum surface properties.  This presents an opportunity for surface 
modifications to apply desirable properties such as fire retardancy, anti-microbial, protein 
resistance and water/oil repellency.  It is critical that these modifications do not alter the bulk 
properties of the product and retain desirable physical attributes.  Additionally, they should be ultra-
thin and well adhered.  For commercial success, the desired effect needs to be a cost effective and 
robust industrial process. 
 
CROSSFLOW MICROFILTRATION OF OIL FROM SYNTHETIC EFFLUENT WATER 
 
Y. Alanezi and R.J. Wakeman (pages 172-183) 
 
Crossflow microfiltration of oil from water was studied experimentally under various operating 
conditions using a multi-channel ceramic membrane.  Crossflow velocities, oil concentrations, and 
ionic strength effects on equilibrium permeate flux were investigated.  An increase in crossflow 
velocity for oil emulsions from 1.14 to 2.28 m/s caused an increase in the equilibrium permeate 
flux.  In contrast, as feed oil concentrations increased from 300 to 2400 ppm, equilibrium permeate 
fluxes were decreased.  Likewise, when the ionic strength for the feed emulsions was increased, 
the permeate flux declined.  These different observations are discussed in term of the 
hydrodynamics and particle interactions in relation to the filtration process.   
 
For the modelling of experimental results in this work, the applications of back transport models 
(such as torque balance, inertial lift and shear induced models) in the area of liquid-liquid 
separations contribute new knowledge.  For the experimental critical flux results the shear induced 
diffusion model showed a better prediction in comparison with other back transport models when 
particle size was used as the fitting parameter.  From the particle size distribution analysis, the 
number frequency of these fine droplets was less than 5% in the polydisperse emulsions.  Hence, 
the smaller particles are causing fouling, which is in agreement with the findings of previous 
studies. 
 
SIMULATION OF PRESSURE DROP AND CAPACITY FOR PLEATED AIR FILTERS LOADED 
WITH DUST  
 
P. Hettkamp, G. Kasper and J. Meyer (pages 183-192) 
 
Air intake filters for combustion engines are commonly pleated and made of thin filter paper.  At 
high dust concentrations these media function as surface filters.  The properties of the dust cake 
and its distribution within the pleat then become crucial to pressure drop evolution and filter 
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lifetime.  The dust distribution in turn depends on the flow field in the pleat and particle properties.  
In this paper the Navier-Stokes equations are solved numerically for a domain representing one 
model pleat and then calculate particle trajectories and local growth rates of the dust cake.  
Continuous cake growth is approximated by assuming stationary flow during the deposition of an 
incremental amount of dust.  Using such an approach the influence of pleat geometry, particle 
inertia and volume flow is investigated.  Additionally, simple analytical models for the loading of 
idealized pleats are presented.  
 
U- and V- shaped pleats exhibit distinctly different loading behaviour.  The pressure drop slope of 
U-shaped pleats is initially linear.  V-shaped pleats show a non-linear rise of the pressure drop.  
Therefore, rectangular pleats will generally yield higher dust capacities than tapered pleats.  
Particle inertia can have a pronounced effect on the loading curve of U-shaped pleats, while it is 
less important for V-shaped pleats.  It is shown how dust capacity varies with pleat width.  An 
optimum width exists because decreasing pleat width increases filtration surface while it diminishes 
the volume available for dust deposition.  The results of numerical simulation and analytical model 
agree almost perfectly for the V-shaped pleat, and match qualitatively for the U-shaped pleat.     
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A TOOL FOR DESIGNING SUPPLY AIR FILTER CLASS FOR HVAC 
 
T. Carlsson and M. Johnsson (pages 214-219) 
 
Fine filters (F5-F9) rated according to the standard EN779: 2002 are classified on average removal 
efficiency for a particle size of 0.4 µm during dust loading of ASHRAE test dust.  It is not possible 
to use the measured efficiency from an EN779 report in order to predict the particle removal from 
outdoor air passing the filter due to the artificial dust.  Particulate matter (PM) is measured locally 
all over the world, and it is possible to find data for more or less every city in the world.  A test 
method to overcome the problem with dust loading and a calculation procedure has been 
developed.  The procedure is based on data from local measurements of PM and particle removal 
from a filter.  The method makes it possible to design the PM removal for PM1 , PM2,5 and PM10  for 
a specific filter and from the calculated values an indoor air quality (IAQ) can be predicted.  The 
paper describes the newly developed test method for the filter and the calculation procedure.  The 
paper also presents in-situ measurements showing the correlation between predicted PM values 
and the actual measured IAQ.  
 
LONG TERM FOULING OF CERAMIC FILTER MEDIA IN THE DEWATERING OF HEMATITE 
CONCENTRATE 
 
R. Salmimies, A. Häkkinen, B. Ekberg, J. Kallas and J.-P. Andreassen (pages 219-222) 
 
The long term blinding of a filter medium can affect the performance and lifetime of the medium, 
but can rarely be observed or quantified in the laboratory.  Pilot scale experiments can offer 
additional information for the design of the washing of the filter medium, however they still don’t 
provide enough time in operation to evaluate the effects of hundreds of dewatering cycles.  The 
long term fouling effects of a ceramic filter medium were investigated in this study by characterising 
samples taken from an industrial hematite dewatering process.  Chemical characterisation was 
done using X-ray diffraction (XRD) after which scanning electron microscopy (SEM) was employed 
to identify the shape and size of the foulants on the surface of the filter medium.   
 
The study showed that the ceramic filter medium used in the dewatering of hematite concentrate 
was primarily affected by slurry particle blockage, and to a lesser extent by precipitate formation, 
after operation at the plant scale.  Whether the sample was taken from the centre or from the 
edges of the filter element did not to play a role in determining the nature or the extent of blinding. 
 
LIMITING AND CRITICAL FLUXES VERSUS CLEANABILITY OF A POLYETHERSULPHONE 
MEMBRANE USED IN SKIM MILK ULTRAFILTRATION 
  
N.W. Diagne and M. Rabiller-Baudry (pages 223-229) 
  
The main bottleneck in the ultrafiltration of skim milk is the mastering of fouling and thus the 
subsequent cleaning in place operation.  Industrial filtration practice often uses a 
polyethersulphone membrane of low cut-off to achieve the maximum flux (‘limiting flux’), but this 
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favours severe fouling with a highly irreversible part due to proteins.  On the other hand, above and 
below the critical or threshold flux two fouling behaviours exist.  Below the threshold flux, fouling is 
low and corresponds to proteins adsorbed on the membrane without any applied pressure, 
whereas above this flux, the irreversible part strongly increases.  The increase can be modulated 
by hydrodynamics.  What about the cohesion of the fouling layer and its cleanability?  This study 
shows that regardless of the intrinsic chemical efficiency of the cleaning solution the membrane 
cleanability is increased when the fouling is formed at threshold conditions instead of limiting ones. 
 
INNOVATIVE COALESCENCE MEDIA (SFM) AND ITS WATER REMOVAL APPLICATIONS IN 
FUELS 
 
R. Chen, J. Jose, P. Majestic, T. Mills and B. Martin (pages 229-236) 
 
An innovative, US patent pending coalescence filtration medium, called SFM, has been developed 
to effectively and efficiently clean heavy water contaminations from fuels, including petrodiesel 
fuels and biodiesel blends.  The paper focuses on studying four technical issues related to SFM 
and its water removal applications in fuels.  The first proposes the concept of SFM, including filter 
medium structure and the coalescence filtration mechanism.  The second addresses the 
conceptual designs of two coalescer elements, denoted as advanced and standard – these are 
made of the SFM coalescence medium and more traditional nonwoven filter media, respectively.  
The third briefly describes water droplet motion on the downstream surface of the advanced 
coalescer element.  The fourth introduces experimental studies of water removal performance with 
the two coalescer elements for a No. 2 petrodiesel fuel and a B20 biodiesel blend.   
 
The preliminary experimental results shown demonstrate unprecedented water removal 
capabilities for the advanced coalescer element.  For example, total volumetric water content in 4.8 
GPM petrodiesel-water blend flow can be reduced from 10% upstream of the element to 200 ppm 
or less downstream of the element within a single pass. 
 
ANALYSIS OF DUST DEPOSITION ON AN INDUSTRIAL SURFACE FILTER AS A FUNCTION 
OF ITS PHYSICAL PROPERTIES 
 
A. Mukhopadhyay and A.K. Choudhary (pages 237-246) 
 
This investigation embodies the analysis of dust deposition on an industrial surface filter as a 
function of its physical properties.  The study is augmented by examining the role of inlet dust 
concentration and pulse cleaning pressure on the performance of the pulse-jet filtration process.  
The changes in physical properties of the filter media are largely governed by dust deposition on 
the different segments of a filter bag.  There is a consequent decrease in air permeability and 
compressibility of the filter media depending on the extent of dust deposition over different 
segments of the bag height.  Progressive dust deposition also results in an increase in media 
stiffness. 
 
DETAILED SIMULATION OF EXHAUST FLOW AND DEPOSITION OF SOOT PARTICLES IN 
POROUS PARTICULATE FILTER WALLS 
 
A. Schermerhorn, K. Khodosevich, A. Joshi and T. Boger (pages 246-256) 
 
Particulate filters are a key after treatment component employed in all modern diesel engines.  Key 
performance criteria of particulate filters are pressure drop and filtration performance.  Both are 
determined by geometric design parameters such as size, cell density and wall thickness, as well 
as intrinsic wall scale material properties.  The latter are usually related to the properties of the 
pore space such as porosity, pore size and pore morphology. 
 
In this paper tools to simulate the motion and deposition of discrete diesel soot particles through 
and on a finite section of a porous filter wall are discussed.  The tools and models developed are 
solved for the complex flow through the pore space, either using the commercial software 
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(FLUENT) or an internally developed Lattice-Boltzmann solver.  The flow is combined with an 
internally developed discrete particle dynamics tracking routine to advance the particle motions in 
time. In the model the flow field is continually updated, taking account of the accumulation of soot.  
The simulated effect of mean pore size and porosity are discussed for examples of synthetic 
microstructures.  A comparison with experimental data shows good agreement for clean 
permeability. 


