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FUEL WATER CHALLENGES FOR HIGH PRESSURE COMMON RAIL SYSTEMS 
 
B. Verdegan, H. Martin and T. Goodlund (pages 33-40) 
 
Water in diesel fuel is a widely recognized problem for diesel engines.  With the introduction of new 
High Pressure Common Rail (HPCR) systems and their reported increased contaminant sensitivity, 
this has the potential to be an even bigger issue.  In this paper, it is shown that ionic species 
partition themselves between the water and fuel phases.  As a result, ionic species are 
concentrated in the water phase, increasing their potential to cause harm.  This may be the 
underlying cause of some intermittent fuel system failures and suggests the importance of 
controlling water in fuel.  Fuel water separation and fuel water coalescence, the primary means of 
controlling water in fuel, are hampered by low interfacial tensions.  On average, the results suggest 
that the problem will be greater for biodiesel than ultralow sulphur diesel fuels. 
 
A NEW METHOD OF FILTER EFFICIENCY EVALUATION USING THE NANOPARTICLE 
SURFACE AREA MONITOR (NSAM) FOR A NANOPARTICLE HEALTH RELEVANT FILTER 
EFFICIENCY MEASURE 
 
N.J. Stanley, C. Qi and D.Y.H. Pui (pages 40-46) 
 
Lung deposited surface area (LDSA) has been identified as an important metric for determining the 
toxicity of an aerosol.  Surface area is especially important when the aerosol is composed of 
nanoparticles due to their high surface area to mass ratio.  When a filter is used to remove 
nanoparticles from the air to reduce human exposure, it is important to rate the filter based on 
surface area, or LDSA, to obtain a more health relevant filter efficiency value.  The Nanoparticle 
Surface Area Monitor (NSAM) was developed to measure LDSA in real time.  In this study, we 
used the NSAM and a Scanning Mobility Particle Sizer (SMPS) to sample upstream and 
downstream of a test filter, both gave very consistent LDSA measurements.  The LDSA based filter 
efficiency values showed a discrepancy of only 0.3 to 1.8% between the two instruments, 
demonstrating the capability of the NSAM for evaluating filter performance based on LDSA.  Both 
laboratory and field studies show that when dealing with an aerosol mainly composed of 
nanoparticles, the LDSA based filter efficiency is closer to the minimum filter efficiency than the 
number based efficiency.  This LDSA filter efficiency measurement also represents a more health 
relevant filter evaluation. 
    
STRUCTURE AND PRESSURE DROP OF REAL AND VIRTUAL METAL WIRE MESHES 
 
E. Glatt, S. Rief, A. Wiegmann, M. Knefel and E. Wegenke (pages 46-51) 
 
An efficient mathematical model to virtually generate woven metal wire meshes is presented.  The 
accuracy of this model is verified by the comparison of virtual structures with three-dimensional 
images of real meshes, which are produced via computer tomography.  Virtual structures are 
generated for three types of metal wire meshes using only easy to measure parameters.  For these 
geometries the velocity dependent pressure drop is simulated and compared with measurements 
performed by GKD - Gebr. Kufferath AG.  The simulation results lie within the tolerances of the 
measurements.  Generation of the structures and the numerical simulations were done at GKD 
using the Fraunhofer GeoDict software. 
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EFFECT OF VIBRATIONS ON SOLIDS TRANSPORTATION IN A HIGH SOLIDS DECANTER 
CENTRIFUGE 
 
B. Peeters (pages 52-60) 
 
In the application of a high solids decanter centrifuge to dewater waste activated sludge, a hybrid 
torque differential control mechanism is used to compensate for the always changing conditions.  
During a two week period of increasing decanter vibrations, a result of wear of one of the bearings, 
it was observed that increasing decanter centrifuge vibrations coincided with increasing differential 
speeds.  To verify this observation, an extended data base was built with data of the decanter 
centrifuge over a period of approximately 2.5 years.  From this study it was concluded that a higher 
vibrational performance of the high solids decanter centrifuge resulted in a higher differential speed 
automatically applied by the control mechanism in order to convey the sludge cake out of the drum 
(at a constant solids throughput and constant G force), indicative for a more difficult sludge cake 
transportation with higher decanter vibrations.  
    
OVERCOMING EMULSIFIED WATER FILTRATION PROBLEMS IN ULSD THROUGH 
STRINGENT TEST METHODOLOGY 
 
C. Yang (pages 60-66)    
 
Emulsified water filtration from ultralow sulphur diesel fuel (ULSD) and biodiesel becomes more 
difficult due to higher fuel surfactancy and the resultant greater emulsion stability.  Emulsion 
stability, the real cause of underperforming water separators, can be indirectly determined by the 
interfacial tension of fuel against water, the fuel MSEP rating and the emulsion droplet size.  
Current industrial test standards do not satisfactorily reflect the influence of fuel variety on a filter’s 
ability to remove emulsified water.  Bearing this in mind, we have developed an internal test 
standard, based on which a fuel/water separation media can be better qualified.  
 
TESTING METHODS DESIGNED TO COMPLY WITH RESPIRATORY PROTECTION FILTER 
STANDARDS 
 
H.-G. Horn (pages 66-68) 
 
The certification and quality control of respirator filters, filtering face pieces etc. as personal 
protection equipment is regulated and standardized worldwide.  In the USA, 42 CFR part 841 
describes how to test and classify such filters.  In Europe, the CEN standard EN 1432 describes 
how to test filters for respiratory protection. 
    
SIMPLE MODEL FOR FINDING THE EFFICIENCY OF A UNIFLOW CYCLONE 
 
S. Varanasi and P. Balasubramanian (pages 69-76) 
 
A simple model is developed analytically for determining the efficiency of the uniflow cyclone.  The 
model uses the flow field information from recent studies and considers the parameters involved 
without simplification.  Tangential velocity was measured experimentally and compared with 
existing models.  Comparisons with a range of experimental results prove the model to be useful in 
predicting the separation efficiency of the uniflow cyclone.  
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EMERGING CHALLENGES OF FUEL FILTRATION 
 
D. Wilfong, A. Dallas, C. Yang, P. Johnson, K. Viswanathan, M. Madsen, B. Tucker and J. Hacker 
(pages 105-115) 
 
Tougher environmental regulations, a move toward energy security and sustainability and 
emerging green initiatives are significantly impacting the fuel industry.  Removal of sulphur from 
traditional diesel fuels to produce a cleaner burning fuel and the introduction of biofuels derived 
from non-fossil fuel sources are leading to new challenges in particle, water and soft organic 
contaminants filtration.  In addition, new engine designs developed to meet environmental 
concerns require higher levels of fuel cleanliness.  Thus, providing higher performance fuel 
filtration to achieve these new cleanliness standards is further exacerbated by the complex nature 
of the evolving diesel fuels.  An emerging challenge for filter manufacturers is designing systems 
which retain filtration performance under actual operating conditions.  Historically, filters were 
evaluated using standard laboratory tests that do not necessarily reflect real world driving 
conditions where cyclic flow and vibration are common phenomena.  There is also a trend toward 
fuel system flexibility which helps manufacturers integrate multiple functions into a fuel filter 
module.  A modular design is a cost effective means for providing a variety of performance 
features which allows individualization of the fuel filtration system. 
 
A NEW METHOD OF MEASURING PORE SIZE DISTRIBUTIONS USING MULTI-MODAL 
PARTICLE SIZE STANDARDS 
 
G.R. Rideal, J. Storey and B. Schied (pages 115-119) 
 
Porometry has been the traditional method for pore size distribution measurements.  However, it 
has two major limitations: it is not traceable to the Standard Meter and instrument to instrument 
comparisons have been poor.  Although challenge testing using traceable reference microspheres 
fulfils both these criteria, it has hitherto only been able to measure maximum pore sizes.  A new 
‘Multistandard’ of 10 non-overlapping peaks from 0.1 to 1.5 μm now enables pore size distributions 
to be made by analysing the relative depletion of the peaks after passing a filter.  The technique is 
only possible because of a high resolution, sub-micron particle size analyser. 
 
INDUSTRY STATE OF THE ART IN MEMBRANE FILTRATION OF FRUIT JUICE AND WINE 
FOR PRODUCT CLARIFICATION 
 
E. Zimmer and D. Jermann (pages 120-125)    
 
Crossflow membrane filtration (CMF) is one of the technologies in fruit juice and wine processing 
that has emerged in the last two decades.  The success of a CMF process depends on many 
factors classified as those depending on the fruit material, the treatment prior to filtration, and the 
design of the filtration process and equipment.  With regard to these factors the challenge for a 
CMF plant manufacturer consists of designing systems for an optimised juice and wine filtration 
process considering economic and operational aspects.  This article presents the state-of-the-art in 
wine and fruit juice CMF and reports on experiences and observed trends from the position of a 
CMF plant manufacturer.  
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IMPORTANCE OF MECHANICAL FILTRATION IN HVAC BAGS AND PANEL AIR FILTER 
APPLICATIONS 
 
J. Manns, D. Healey, S. Cox and A. Boni (pages 125-129) 
 
Electrostatically charged synthetic media have gained significant market share in the HVAC filter 
bag and panel air market segments over the past 15 years.  In many HVAC applications these 
charged media might lose their charge during actual field use and as a result the efficiency of the 
filters in use are much lower than the initial stated efficiency performance.  In recent years 
ASHRAE and EN have both adopted appendices in their standards which attempt to address this 
issue through preconditioning of the filter to show the performance after loss of the charge.  This 
paper will show the performance of a new mechanical synthetic media vs. electrostatically charged 
synthetic and glass mat media.  The paper demonstrates that mechanical synthetic media are 
available that have high efficiency, with low pressure drop and high dust loading capacity.  Both 
laboratory test data of preconditioned media and actual field testing of filters in an HVAC 
installation are described. 
 
PLATE AND FRAME PRESSURE FILTER OPTIMISATION USING PLANT LOAD CELL DATA: 
ADVANTAGES, CHALLENGES AND OUTCOMES 
 
R.G. de Kretser, H. Saha, C. Biscombe and P.J. Scales (pages 130-135) 
 
Detailed analysis of process data from plate and frame filter load cells offers significant potential as 
both an optimisation and research tool and is critical for any theoretically based validation work at 
full scale.  Based on the mass balance around a filter, a load cell data analysis framework was 
developed that allows conversion of load cell data into transient filtrate volume and average cavity 
solids concentration versus time.  Whilst the theoretical analysis framework was relatively simple, 
analysis results were highly sensitive to key process data which had significant inherent 
uncertainty such as the true filter volume.  Additionally, the impact of real world factors such as 
variable material solids densities and data noise limited the absolute accuracy of data outputs and 
aspects of data analysis were laborious.  Despite these limitations, analysed data provided 
significant insights into filter performance both as a standalone tool and also in conjunction with 
theoretical modelling.  Consequently, a semi-automated tool was developed allowing processing of 
data from hundreds of filter cycles in a matter of minutes.  The challenges and advantages 
associated with such a tool are discussed. 
 
ADVANCES IN PORE CHARACTERIZATION FOR FILTRATION MEMBRANES 
 
K.-L. Tung, K.-R. Lee, C.-C. Hu, W.-S. Hung, T.-T. Wu, J.-Y. Lai, Y.-C. Jean, Y.-F. Song, G.-C. Yin 
and Y.-M. Chen (pages 135-140)    
 
A survey of pore size, pore size distribution and morphology characterization techniques of 
filtration membranes is presented.  Most of the currently available techniques can only provide 
‘bulk’ pore properties for filtration membranes and cannot provide ‘depth’ profiles of the pore 
properties and/or three dimensional pore structure in multilayer filtration membranes.  The paper is 
divided into two parts: in the first part, a brief review of the current methods for characterizing 
filtration membrane pore properties is given; in the second part, some innovative methods that can 
give ‘depth profile’ properties of pore and free volume in filtration membranes from micron-scale to 
angstrom are introduced.  Two of those innovative methods, nano-transmission X-ray microscope 
(NTXM) and position annihilation lifetime spectroscopic (PALS) techniques will be illustrated 
thoroughly with examples of microfiltration and nanofiltration membranes. 
 
DUST EMISSION CHARACTERISTICS OF PULSE-JET BAG FILTERS 
 
H.-S. Park and K.S. Lim (pages 141-143)    
 
In this study, the effect of the cleaning process on dust emission through bag filters and the 
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cleaning interval was experimentally examined.  Three different filter cleaning processes of ‘on-
line’, ‘cleaning damper method’, and ‘off-line’ were tested with various pulsing air pressures and 
filtration velocities.  Among the three processes, the cleaning damper method showed lower dust 
emission than the others.  In the off-line cleaning process, even 1 kgf /cm2 of air pressure could 
clean the filter effectively, while at least 6 kgf /cm2 of air pressure was needed for the on-line 
cleaning. 
 
THERMAL STIMULI CONTROLLED FUNCTIONAL FILTER CLOTH FOR LIQUID FILTRATION 
 
P. Pirkonen, H. Setälä, H. Kyllönen, J. Sarlin, K. Salo, H. Tenhu and P. Ruuskanen (pages 144-
152) 
 
Advanced filtration media for process and wastewater purification have been developed.  PET and 
PVA filter cloths coated with poly(N-isopropylacrylamide) (pNIPA)) and its copolymers create a 
functional filter controlled by thermal stimuli.  The concept is based on the filtration operation where 
the coating is an extended phase, and during the washing operation the coating is contracted 
allowing a fast and effective defouling.  Coated fabrics are tested by synthetic and real white water 
solutions and by a protein solution demonstrating applications in the pulp and paper and in the 
food industries.  Fast and effective washing phenomena were observed.  Common washing 
chemicals are acid or caustic and therefore the chemical stability of coatings was tested in various 
pH conditions.  Results showed good stability as measured by flux behaviour after aggressive long 
term chemical stressing.  The demonstrated thermal response functional media offer a concept to 
develop a new filtration technology with fast defouling and thus increased capacity in filtration units.  
Potential applications are, for example, clarification/cake filters where fouling is a key issue. 
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REDUCTION OF CARBON FOOTPRINT IN FILTRATION WITH CAPILLARY ACTION FILTERS 
 
B. Ekberg (pages 187-189)    
 
Capillary action filtration can contribute to reducing the carbon footprint because of its low energy 
consumption.  Capillary action is used to prevent air flow through the filter and only liquid is 
pumped.  A large filter unit with 144 m2 filtering area requires a vacuum pump of only 5.5 kW.  
Typical applications are dewatering of concentrates of copper and zinc, chrome ore and iron ore.  
 
FILTRATION AND CATALYTIC VOC DESTRUCTION 
 
A. Smith, D. McGee and B. Lang (pages 190-195) 
 
To help control and reduce the levels of VOC emitted to atmosphere the Carbon Reduction 
Commitment (CRC) Energy Efficiency Scheme are applying regulatory procedures to reduce VOC 
emissions from industrial sites.  There are several abatement methods available to concerned 
industries in order to remain compliant with legislation, however, in many instances the chosen 
method is via capture and/or destruction by incineration.  These methods result in high energy 
costs and further emissions to atmosphere of harmful CO and NOx compounds and other 
pollutants as by-products of inefficient combustion. 
 
More recently flameless combustion of VOC’s by thermal catalytic conversion to harmless water 
vapour and low levels of CO2, has proven to be an effective means of reducing levels of VOC in a 
more environmentally friendly way.  FIT-Infrared Ltd (FIT) has developed a VOC abatement 
technology based on this process.  The FIT VOC abatement process can utilise Zorflex® activated 
carbon cloth adsorption technology to produce an efficient regenerable VOC filter.  The result 
being a cost effective, energy efficient and low maintenance process for reducing the carbon 
footprint of industries associated with VOC emissions. 
 
Chemviron Carbon Cloth Division (CCCD), manufacturers of Zorflex® activated carbon cloth, has 
worked closely with FIT in the validation of the FIT VOC abatement plant (Indirect Vocure Module) 
utilising Zorflex® technology.  Zorflex® proved to be an effective regenerable filter, capturing and 
releasing VOC’s by adsorption and desorption for oxidation by thermal catalytic combustion and 
reducing VOC level from an industrial automotive spraying plant by up to 81.5%.  This brought the 
emissions from the spraying plant into compliance with local council regulations, hence significantly 
reducing their carbon footprint. 
    
THE IMPROVED TREATMENT OF SECONDARY EFFLUENT WITH ULTRAFILTRATION 
 
T. Peters (pages 196-200) 
 
The use of the membrane process ultrafiltration for the improved treatment of secondary effluents 
of municipal waste water treatment plants is becoming an important tool in global water 
management strategies.  The aim here is to disinfect and purify the wastewater downstream of the 
biological treatment steps by separating all suspended solids, including bacteria and viruses, and 
part of the macromolecules.  This allows for increasing the exploitation potential of water in general 
by recycling or reuse of the purified water.  The paper presents technical details of plants operated 
in deadend mode, equipped with membranes that are backwashed with an air-water mixture, 
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descriptions of the filtrate qualities obtained, and application examples for a broad spectrum of 
treatment capacities. 
    
THE EFFECT OF PLEAT COUNT AND AIR VELOCITY ON THE INITIAL PRESSURE DROP 
AND FRACTIONAL EFFICIENCY OF HEPA FILTERS 
 
I.S. Al-Attar, R.J. Wakeman, E.S. Tarleton and A. Husain (pages 200-206) 
 
The importance of clean air to the well-being of people and industrial applications has highlighted 
the critical role of air filter performance.  Accurate prediction of filter performance is important to 
estimate filter lifetime and reduce both energy and maintenance operating costs.  To ensure 
appropriate filter selection for a specific application, the effects of pleat count and surface area on 
filter design and performance have been investigated.  This paper examines the effects of air 
velocity on permeability during operation of HEPA pleated V-shaped filters, and the effect of pleat 
count on the initial pressure drop and fractional efficiency using DEHS testing according to DIN 
1822.  An empirical equation for predicting the efficiency of the filter is suggested.  
 
THE SEPARATION OF GREEN LIQUOR SLUDGE: A COMPARISON BETWEEN LIQUORS 
PRODUCED IN A GASIFIER AND A RECOVERY BOILER 
 
T. Mattsson and T. Richards (pages 207-211) 
 
Green liquor is produced when chemicals are recovered in the kraft pulp process.  Industrially 
produced green liquor contains a solid, non-soluble phase known as ‘green liquor dregs’ which is 
removed either by filtration or sedimentation.  The work presented in this paper compares the 
separation properties of green liquor produced in a gasifier unit with that produced in a recovery 
boiler.  The two types of green liquors were found to have almost similar separation properties with 
respect to both sedimentation and filtration.  In the case of filtration, the average specific filtration 
resistance was around 1012 to 1013 m/kg at 1 bar filtration pressure. 
 
TWO STAGE PROCESS OF SINGLE-PASS INCLINED ULTRAFILTRATION FOR AFFINITY 
CHIRAL SEPARATION 
 
E. Iritani, Y. Takaishi and N. Katagiri (pages 211-218) 
 
The separation performance of affinity chiral ultrafiltration systems of tryptophan enantiomers 
employing bovine serum albumin (BSA) as the chiral selector was experimentally examined by 
conducting two-stage affinity ultrafiltration.  D-tryptophan was collected preferentially in the filtrate 
obtained in the first stage filtration performed at pH 7 due to the strong stereospecific binding of L-
isomer to BSA, whilst L-tryptophan was recovered as the filtrate in the second stage filtration 
conducted by changing pH from 7 to 3 because of the elution of bound tryptophan.  The 
concentration of BSA in the concentrate was markedly increased by operating with a single-pass 
mode at a considerably low flow rate using a hollow fibre membrane module placed vertically, 
based on the principle of inclined ultrafiltration, which can efficiently remove the filter cake 
comprising BSA molecules.  The highly concentrated BSA in the concentrate led to a significant 
increase in the separation efficiency of L-tryptophan in the second stage filtration releasing the 
bound L-tryptophan from the BSA.  Inclined ultrafiltration operated at a very low flow rate is 
considered to be a promising approach for two-stage affinity ultrafiltration employing 
macromolecules or nanoparticles as the chiral selector. 
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GLOBAL STUDY OF AIR FILTER LIFETIME 
 
W. Poon (pages 249-252)    
 
For outdoor applications, the level of air pollution has a direct impact on the lifetime of filters.  The 
variation of air quality is enormous around the world.  PM10 (particulate matter less than 10 µm) 
can vary from 10 µg/m3 in a pristine environment to over 150 µg/m3.  A program to evaluate 
outdoor air filters was set up to understand the impact of PM10 levels to filter lifetime.  Six cities in 
five countries were involved: United States, Germany, Korea, China and India.  It was found that 
filter lifetime varied from one month to over one year.  The difference was more than ten times.  In 
some locations, the level and nature of the pollutants were seasonal.  Thus, different loading rates 
were observed at different times of the year. 
 
ENHANCED ENERGY EFFICIENCY SOLUTIONS FOR INDUSTRIAL BAGHOUSE FILTERS 
 
G.-M. Klein, T. Schrooten, T. Neuhaus, R. Esser, F. Ott and T. Daniel (pages 253-258)  
 
Two new technologies for jet-pulse baghouse filters with considerable enhanced energy efficiency 
(Three E) have been developed.  The ProJet mega® – offline technology combines the annular gap 
coanda injection system with an offline filter operation mode and a filter design optimized by CFD.  
Due to a reduction of the filter pressure drop and low pressure cleaning, a reduction in energy 
consumption of 30% has been achieved.  The ProJet mega® – Three E technology with ProTex 
filter media enables an energy saving of up to 40% for jet-pulse filters in online operation mode.  
The new Intensiv-Filter ProTex filter media contain microfibres and are optimized with the criterion 
of minimizing the residual pressure loss as well as the non-linear increase of the pressure drop 
curve during the first period after cleaning.  Laboratory experiments according to VDI 3926 
demonstrate the superior performance data of ProTex filter media compared to conventional 
needlefelts, conventional microfibre needlefelts and ePTFE membrane media.  The Three E 
operation mode describes a special setting of the operating parameters of the filter system (e.g. 
cycle time).  Validation tests at pilot plant scale show a possible reduction of the pressure 
difference over the bag plate by a factor of 4 compared to the current standard baghouse filter 
technology.  The huge potential of the Intensiv-Filter Three E technology will be evaluated in field 
tests in the near future. 
 
NANOPARTICLE REMOVAL USING FIBROUS FILTERS 
 
J. Steffens, J. Coury and C. Steffens (pages 259-265) 
 
In this work a cellulose fibrous (HEPA) filter and a polyester filter have been used to retain 
nanometre NaCl particles generated from a particle generator.  The efficiency of these filters was 
obtained by counting particles before and after a filter sample using a particle counter.  The 
collection mechanism that predominated was diffusion as particles were very small in size.  For 
both filters, existing correlations from the literature indicated different values of efficiency compared 
to the experimentally determined values.  The tests were carried out at superficial gas velocities 
between 2.0 and 12.8 cm/s.  The results showed that efficiency decreased with increasing particle 
size, reinforcing the predominance of a diffusional mechanism over the range studied.  The filter 
efficiency also decreased with filtration velocity. 
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LABORATORY SETTLING ANALYSIS TO PREDICT SEPARATION IN SOLID BOWL 
CENTRIFUGES FOR ULTRAFINE PARTICLES 
 
G. Bickert (pages 266-276)    
 
The sedimentation velocity distribution during centrifugal settling at high solid concentrations is 
determined experimentally to predict solid/liquid separation and size classification in solid bowl 
centrifuges.  Separation of ultrafine particles in centrifuges is used in biotechnology separation, 
biosolids dewatering and generally in particle separation such as in the minerals processing 
industry.  However, the settling behaviour, the size related settling velocities in concentrated 
suspensions, are not totally predictable, e.g. from particle size distributions.  Predicting settling 
velocities is particularly difficult for high concentrated fine particle suspensions under centrifugal 
conditions.  Therefore, experimental investigations were conducted to determine the relative 
velocities of sub-micron particles in the centrifugal field.  The settling rate in concentrated 
suspensions were analysed by a modified sedimentation centrifuge operating in the homogeneous, 
cumulative mode.  A manometric balance allowed the determination of average as well as 
fractional settling velocities. 
 
The developed method allowed fundamental investigations of the settling behaviour in model 
systems as well as the prediction of classification and separation characteristics in commercial 
centrifuges.  The settling velocity distribution at a wide range of volume solid concentrations, 
ranging from 0.1 to 40%, was determined for a spherical particle system.  The effect of solids 
concentration on the settling velocity is exemplary shown for the largest and smallest particle class.  
The interactions between the different classes are discussed and a hindered settling function 
extended for polydisperse particulate systems.  Furthermore, an industrial non-spherical 
agglomerated material was used to simulate real, more complex particle size distributions.  This 
material was analysed to predict the separation and size classification at various solids 
concentrations in solid bowl centrifuges.  The comparison of the predictions with pilot scale 
separation tests in a solid bowl decanting centrifuge demonstrated the feasibility of the analysis for 
different solid concentrations and centrifugal forces.  Of particular interest for applications is the 
excessive change from hindered settling of particles to zone settling behaviour for decreasing g-
forces which leads to distinctively different size classification and separation characteristics and 
separation results which now can be measured directly. 
 
THE ENVIRONMENTAL PERMITTING REGIME IN THE UK 
 
S. Taylor (pages 276-279)    
 
The current permitting regime for industrial processes is covered by the Environmental Permitting 
(England and Wales) Regulations 2007.  The aim of the regime is to protect the environment and 
human health.  For businesses with an environmental permit, the Environment Agency has 
developed the Resource and Efficiency Appraisal and Development (READ) toolkit which is aimed 
at improving the way materials, water, energy and waste are used by business to achieve 
sustainable consumption and production.  This will make a significant contribution towards 
reducing carbon emissions and potentially save UK business a significant number of pounds each 
year. 
 
HIGH EFFICIENCY EPTFE MEMBRANES IN AIR POLLUTION CONTROL SYSTEMS - 
POTENTIAL AREAS OF REDUCING THE CARBON FOOTPRINT 
 
G.G. Pranghofer (pages 280-284) 
    
Air pollution control systems such as wet scrubbers, fabric filter collectors or selective catalytic 
reduction for deNOx are considerable consumers of energy.  Thus, it is worthwhile to take a closer 
view of the components and on their potential to reduce the carbon footprint.  When trying to define 
the term ‘carbon footprint’ various phrasings can be found in the literature.  Furthermore there is no 
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consensus on how to measure or quantify a carbon footprint and where to draw the boundaries of 
the different impacts. 


