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Abstract: Air pollution is considered to be an industrial byproduct or waste emitted from 

various sources. The problems of air pollution and its influence on human health and nature 

are of major concern today. Human inhales the dust particles varying in size between 0.25 to 

1 microns. Out of these, nearly 55% are retained, creating health hazards. A proper air 

filtration can control these particles and can help in reducing health problems. Filter fabrics, 

woven and nonwoven are increasingly used now-a-days for filtration purpose. Non woven is 

a major filter medium accounting for almost 70% of total filter media for air filtration. 
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1. INTRODUCTION 

In the rural as well as urban areas, the emission of pollutants in the atmosphere is a vital 

and hazardous problem. There is significant health differences between people staying in 

highly polluted areas and low polluted areas. Thus the increasing air pollution in the cities 

has created an impact on the health of people. In the developing countries the rising air 

pollution levels are creating ill health, premature mortality and other problems. In spinning 

mills, microdust is released in the departments due to trashy cotton being opened in the 

blowroom and also ample fly fluff is created in the subsequent processes. The generation of 

fly and fluff increases with increasing speed of the machines. Dust, smoke and fumes are the 

different forms of solid particulate matter differing in quality and particle size. Human 

inhales the dust particles varying in size between 0.25 to 1 microns. Out of these, nearly 

55% are retained, creating health hazards [1,2].  

An industrial byproduct or waste emitted from various sources is considered as the main 

cause of air pollution. The problems of air pollution and its influence on human health and 

nature are of major concern today. The physical and chemical characteristics of the dust and 

gases are important parameters for a mass of polluted air. 

A proper filtration of air can control these particles and can help to reduce health problems 

in the population. The textile industry, mainly synthetic fibre industry is complex due to 

several process activities involving polymers and chemicals. These industries are dynamic in 

nature use a variety of monomers and additive combinations. These processes generate air 

emissions and solid wastes. Particulate matters and volatiles are resulted in air emission and 

air pollution. Particulate emissions consist of solid particles of dust varying in size between 

1-100 micron and non-particulate emissions consist of liquid effluents [3,4].  

Increasing industrialization and more stringent environmental regulations regarding the 

release of particulate matter into the atmosphere mandated improved control of particulate 

emissions from industrial operations. This led to the development of various kinds of filter 

media, in order to reduce or minimize the concentrations of noxious dust or gases in the 

environment, different filter medias are used. Moreover, the fabric filters are cheaper to 

produce so that economics made them cost competitive and the door was opened for using 

fabric filters [5-7]. 



  International Journal of Advanced Research in  
 IT and Engineering  ISSN: 2278-6244 
 

Vol. 2 | No. 2 | February 2013 www.garph.co.uk IJARIE | 16 
 

 

 

 

 

 

 

 

 

 

 

 

Figure. 1 Comparison of Environment With and Without Dust 

2. WHAT IS FILTRATION? 

Separation of one material from another is known as filtration. Therefore, filtration is 

basically a process of separation. To improve the purity of filtered material is the main 

purpose of the filtration. Sometimes filtration is used to recover solid particles. Textile filter 

materials are generally used for 

i. Solid gas separation/ Dry filtration 

ii. Solid liquid separation/ Wet filtration 

Filtration can be defined as the process of separating dispersed particles from a dispersing 

fluid by means of porous media. The dispersing medium can be a gas or gas mixture, most 

frequently air [8,9].  

 

Figure.2 Filtration 
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Conventional filtration has been divided into two areas, wet filtration, that is the filtration of 

the liquid water, and dry filtration which is the filtering of gases, mainly air-both having the 

same objectives of 

I. To eliminate the contaminant particles so as to recover dispersing fluid 

II. To recover solid particles eliminating the dispersing fluid 

The differences between the two areas are the enormous difference in density between 

water and air and in case of liquid filtration the filtered solids are sludged and in the case of 

dry filtration it is a dry powder. These differences have led to corresponding differences in 

the design of filter installations. 

The main importance of textile filter media in air filtration is to control air pollution. Air 

filtration plays an important role in improving air quality and hygiene at work. The demands 

on air quality and hygiene at work places have increased greatly due to new regulations, 

new scientific knowledge and also a change in health consciousness. Apart from 

temperature and relative humidity, primarily the concentration of gaseous and solid 

contaminants is an important parameter to evaluate the air quality at work place. Dry 

filtration is the filtration of air and has conventionally been split into two divisions, namely 

gas filtration and air filtration. Gas filtration, using textile filter media, deals with high air 

with high solid loads and often at very high temperatures. For instance, collecting fly ash 

from coal fired boilers or collecting carbon black as a part of the production process [10,11].  

2.1. Importance of Filtration 

Filtration is important not only for the greater degree of comfort it provides to those who 

make use of it, but also for the resulting economy in the proper maintenance of premises 

and machinery. The economic results are not immediately quantifiable, but a drop in 

contamination level can be immediately noticed. The particles that are mostly responsible 

for the contamination are extra fine which can only be filtered by high efficiency filters.  

All the components of ventilation plants, such as duct parts, diffusers, false ceilings, are 

enormous dust collectors and their cleaning entails considerable time and money. When a 

plant has been operating for several years without an efficient filtration unit, all the 

components are blocked by particles and fibres. Heating and cooling unit's efficiency is 

consequently greatly decreased while diffusors and false ceilings look dirty and neglected. 
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It is well known that in the air there are particles of biological origin which cause many 

allergic diseases, such as hay fever. Cigarette smoke can also be highly irritating, especially 

to non-smokers who are forced to breath impure air against their will. All these problems 

will be eliminated with correct filtration. 

Medical research has proved that the particles dispersed in the air and reaching the lungs 

are 0.3 mm in size while the larger particles remain in the upper passages. 

Since roughing filters are not effective against particles of approximately 1 mm diameter, 

high efficiency or absolute filters must consequently be employed. 

In hospitals, especially in operating theatres, filtration has proven its importance by limiting 

the spread of hospital infections. 

Food and pharmaceutical industries also require a high level of filtration in order to increase 

the shelf life of their products. This can be achieved by entrapping the germs responsible for 

fermentation with filtration, rather than by using antifermentation products. 

Many steel products improve in quality if made in cleaner environments and the same 

applies to machinery construction. 

A field that requires the maximum degree of filtration is that of electronic industry, where 

components whit such infinitesimal tolerance are processed, that contaminant particle may 

even be larger than the components themselves [12,13]. 

2.2. Where does all this dust come from?  

Today the majority of air pollution is a result of the products of combustion such as motor 

vehicle emissions, power stations, municipal incineration, with larger dusts from agricultural 

and horticultural activity through to natural erosion. It is said that for every cubic mile of air 

there is one ton of dust suspended in the air. There are many other examples of the amount 

and effects of dust which include the alarming discolouration effect of carbon black. 

Environmental air  

The air around us contains millions of small particles in every cubic meter of air. The 

majority of the particulate in the air is generally below one micron in size and a high 

percentage of dust can remain airborne even in still air. A relatively quiet office environment 

will contain >1.5 million particles per cubic meter, rising considerably where there is 

concentrated human activity - such as a shopping complex. A busy environment such as a 

motorway offers particulate levels which are too high to be measured using conventional 
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(clean room) particle counters. The majority of the dust in the air is the result of incineration 

and in urban areas the carbonitious content is high. Motor vehicles, town waste incinerators 

and power station emissions make up the main source of particulates in the atmosphere. 

There may also be agricultural dusts and of course microorganisms such as yeast, moulds 

and bacteria (hosted). Urban and rural air quality may vary with the prevailing wind. 

However, there is no general level of air cleanliness we can expect for urban or rural 

environments [14,15]. 

Particulate and microbiological control will be linked with one or more services, such as 

heating, cooling and dehumidification to meet the supply air needs for process control and 

personal comfort. 

 

 

 

 

 

 

 

 

 

Figure. 3 Size of Contamination in the Air 

We can easily divide this contamination into settling and unsettling impurities, and present 

a range of airborne particulate in a visual format as illustrated below [16,17]. 

 

Figure. 4 Particle Size Dimensions 
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3. CONCEPT OF AIR FILTRATION 

Air filtration is designed to remove particulates and microorganisms from the air using a 

variety of mechanical processes. The degree of air filtration is selected by evaluating the risk 

of the contamination.  

Atmospheric pollution is caused by manifold factors: heating plants in urban areas, air and 

motor traffic, industrial pollution, pollen, smokes, bacteria and virus. 

The air filtration process is also based on 

1. Dimensions, shape and weight of particles; electric property of particles; air flow 

velocity  

2. Construction of the filter:   

a) Filter dimensions;  

b) Technical/economic aspect of the filter;  

c) Type, diameter and density of fibre [18,19].  

 

All this exclude the existence of only one filtration mechanism.  

A filter medium may be considered as consisting of a thin membrane perforated with holes 

of a uniform size. In theory the fluid gas, would flow through these holes, together with any 

particles smaller than the given size. Particles greater than the hole size would obviously 

stop by the membrane. This idealized form of filtration is known as surface filtration. Some 

particles may of almost exactly the same size as the holes, so that they become firmly 

wedged in the holes and cannot be removed, even by reverse flow of the fluid. This 

situation is known as blinding and should be avoided by correct design of filter medium, 

because it leads to premature failure owing either to low rates of flow or very high pressure 

drop across the filter medium [20]. 

Again there is a large load of solids in the fluid being filtered, the holes will be quickly 

covered with larger particles and the fluid flow rate will fall but filtration will continue and 

many layers of particles will be built up. These layers are called filter cakes which have 

important effects. The filter cake increases the resistance to flow, so that as the cake gets 

thicker the flow rate drops until finally the filter has to be cleaned and the filtration cycle 

starts again. The second effect is that the suspension of particles has to flow through the 

interstices of the cake before it reaches the membrane and these interstices will very 
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frequently form a more effective filter medium than the membrane itself. This phenomenon 

is known as cake filtration and is responsible for most filters becoming more effective at 

arresting small particles during the later parts of the filtration cycle [20]. 

The opposite of surface filtration is depth filtration. This occurs in a filter medium made up 

of a thick layer of grains or fibres of more or less randomly arranged. In this case the 

interstices are rather larger than the particles being filtered, so that these flows into the 

filter medium with the fluid. However, whenever a moving particle collides with a grain or 

fibre of the filter medium it is absorbed into the surface, so that provided the filter medium 

is thick enough to provide sufficient collisions, all the particles can be removed from the 

fluid. Depth filtration is much prone to blinding, because the particles are absorbed into the 

filter medium both reduce its permeability and at the same time are more difficult to 

remove by any cleaning process [20].  

4. TYPES OF AIR FILTER MEDIA 

The main objective of the filter medium is to maximize the possibility of collision and the 

subsequent retention of the suspended particles in the airstream with the medium’s fibrous 

structure while minimizing the energy loss to the stream of air. The nature of dust and the 

degree of removal required will decide the type of equipment to be used. There are a 

bewildering number of different filtering problems owing to the enormous number of 

variables. Besides the liquid or gas division on the basis of densities and filtered solids, the 

mean particle size distribution may vary very considerably, the particle size distribution may 

be different, the loading of particles in the fluid may vary by a factor of 10^4 or more and 

the degree of purity required in the final product will also vary from one application to 

another. Add to this is also economic consideration. The separation of dust from the 

emitting gas or air is mainly achieved by the following Seperating devices or dust collections 

i. Cyclones 

ii. Fabric filters 

iii. Electrostatic precipitator 

iv. Scrubbers [19,20] 

Of these, textile fabrics are the most important. The comparative efficiencies of High 

Efficiency Cyclones, Fabric Filter, Venturi Scrubber and Electrostatic precipitator is shown in 

the table below 
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Collector Type Efficiency on Particle Size of 

10 um 5 um 1 um 

High Efficiency Cyclones 85.0 % 67.0 % 10.0 % 
Fabric Filter 99.9 % 99.9 % 99.0 % 
Venturi Scrubber 99.8 % 99.6 % 94.0 % 
Electrostatic precipitator 99.0 % 98.0 % 92.0 % 

 

The irregular electrostatic precipitator, the venture scrubber, and the high efficiency 

cyclones each employs a different technique, though none of them uses textile material. As 

seen from the above table that fabric filter is rarely surpassed by the other types of 

equipment in terms of efficiency, particularly when particles of the order 1 um or less in size 

are involved. Fabric filters are used for various applications like dust filtration, gas 

purification, removal of suspended materials from gases. Textile materials specially woven 

and non-woven are particularly suitable for filtration because of their complicated 

structures and considerable thickness. The fabric filters are considered to be advantageous 

as compared to the other filter media. The superiority of fabric filters is due to 

i. Reasonable filter life 

ii. No restriction of fluid flow 

iii. High collection efficiency for all particles sizes especially for particles smaller than 

10-micron diameter 

iv. Simple construction and operation 

v. Nominal power consumption [20] 

5. FABRICS USED FOR FILTRATION 

Filter fabrics, woven and non-woven, are increasingly used now-a-days for filtration 

purpose. Filter fabrics can be classified as one of the two types based on the way in which 

the fibres are held in place. 

5.1. Woven Filter Fabrics 

In woven filters, the fibres are woven into a thin layer of cloth and thus can be called as 

single layer filters. Although the detailed technology of the production of woven filter cloths 

is sophisticated and highly specialized, the basic constructions used are relatively simple in 

fabric terms. The designing and construction of a woven filter cloth is influenced by the 

factors 
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i. Filtrate purity 

ii. Filtered suspension velocity 

iii. The pressure acting inside the filtering system 

iv. The size and concentration of the solid phase particles 

v. The ease of filter cake removal 

vi. The nature of suspension filtered 

 

Figure. 5 Woven Air Filter Fabrics 

All types of woven filter fabrics exhibit additional shrinkage in warm and hot environment. 

The cloth contraction and washing lead to dimensional changes. To avoid this, the filter 

cloth is pre-shrunk. Filter fabrics are calendered to improve the drop-ping-off of the filter 

cakes from the filter frame. The fibre surface is slightly fused giving a permanent smooth 

surface of the filter cloth [20-22]. 

5.2. Non-woven Filter Fabrics 

In non-woven filters, the fibres are loosely packed into a substantial volume, presenting a 

fairly long path in which the air must pass on its way through the filter. This type of filter has 

wide use in air conditioning applications and other applications where the dust loading, or 

particle number concentration, is relatively small. For thin non-woven fabrics wet-laid 

systems and spun bonded techniques are used. Carding route or aerodynamic deposition of 

fibre produces the thickest one suitable for gas filtration applications. In nonwovens, mainly 

needle punched fabric is preferred and the rest of nonwovens like thermal bonded and 
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spray bonded are also used. Relatively compact structures can be obtained by intense 

needling. More open structures are made by light needling [23]. 

 

Figure. 6 Non-woven Air Filter Fabrics 

The non-woven fabric can be designed with appropriate fibre formation, mass thickness, 

permeability, efficiency etc. to meet respective requirements as near perfect as possible, 

depending on the mass concentration in the case of separation of low mass concentrations 

of solid/liquid phase. Non-woven is a major filter medium, almost 70% of total filter media 

for air filtration [24]. 

6. METHODS OF FORMING NON WOVEN FILTER FABRIC 

The media vary by materials of construction, processing method and performance 

characteristics. They can be classified into two distinct types based on their method of 

formation. The first method is a dry laid process, which includes, carded, needled, spunbond 

and melt blown media. The second process uses a wet laid formation, which is generally 

done on a paper machine. Each process produces a medium with unique properties that 

have advantages in different applications [25-26]. 

6.1. Dry Laid Media  

Dry laid process is a technology in which fibres are uniformly dispersed in air, deposited and 

transported onto a continuously moving fine mesh screen and then made to form a mat as a 

result of filtration.  

Dry laid processes generally produce media with nominal ratings that are low cost and have 

high dirt holding capacities. Melt Blown media are one of the most versatile nonwovens for 

liquid filtration. Melt blown media is generally composed of a continuous network of self-

bonded polypropylene, polyester or nylon microfibre produced with a controlled fibre 

uniformity and density. A resulting medium has a uniform porosity, do not shed fiber and 
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contains no binders, adhesives or surfactants. Melt blown media have nominal ratings from 

1μm to 50μm. 

6.2. Wet Laid Media 

Wet laid Nonwovens technology involves uniformly dispersing short cut fibres in water, 

transporting the slurry onto a continuously moving fine mesh screen called the wire, and 

then forming a mat as a result of the removal of water. The web then undergoes further 

water elimination through drying. A major objective of wet laid nonwoven manufacturing in 

filtration is to produce structures with known pore size and filtration characteristics. 

Wet laid technology is used to manufacture air filtration media for many different 

applications, including HVAC, heavy duty air intake, automotive air intake, gas turbine and 

cabin air. Due to the pore size gradient, these media have a high dust holding capacity and 

low-pressure drop [27,28]. 

7. ADVANTAGES OF NON-WOVEN IN FILTRATION  

The following are the advantages of non-woven fabrics over woven fabrics in filtration 

i. High permeability 

ii. Higher filtration efficiency 

iii. No yarn slippage 

iv. Good gasketting characteristics 

v. Good cake discharge 

The range of nonwovens used in filtration is vast. Each filter must fulfil the necessary 

requirements according to the different end uses such as the filtration process of cement, 

acids, salts, oils, sugar and milk. As far as filtration is concerned, the amount of dust 

particles passing through a filter medium is of major importance for various products. If the 

pore size is large, a higher mass of dust will be expected to pass through the filter fabric, 

while if the pore size is small, there will be higher dust retention and a low mass of dust will 

pass through. And a need for a simple filtration apparatus is an important factor in 

determining the resultant gas and dust permeability of filter fabrics. For air filter fabrics, the 

main property to consider is mechanical resistance. For filtration systems, essentially two 

characteristics are important: the air permeability coefficient and the particle retention 

capacity of the filter expressed by geometrical ratios between characteristic particle 

dimensions of the soil to be retained and a characteristic opening of the fabric. Different 
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characteristics have been proposed for evaluating the filtration performance of air filter 

fabrics, they are 

i. Filtration efficiency 

ii. Pressure drop 

iii. Fabric porosity 

iv. Pore size & fabric thickness [20,29] 

8. MECHANISM OF PARTICLE CAPTURE 

There are three basic mechanisms of particle capture: direct interception, inertial deposition 

and diffusion, as shown in figure. The first occurs with relatively large particles, which collide 

with the fibres even when carried along the streamlines of the carrier gas. Inertial 

deposition occurs when the viscous force of the gas is insufficient to keep the particle 

following the fluid streamline around the obstacle; inertial forces then increase the 

probability of impact with the obstacle. Diffusion occurs only at low gas velocities and with 

particles of the order of 0.1 um. Here the Brownian motion of the particle carries it off the 

streamline and brings about the collision with the obstacle. In all cases, it is assumed that 

the particle adheres to the obstacles on contact [26]. 

 

 

 

                                 Figure. 7 Basic Mechanisms of Particle Filtration 

Mechanism of filtration by non woven filter fabric 

A simple fabric tends to clog more rapidly than the mass of fabric that is in felt, non woven 

and bonded fibre wadding.  It is seen that with the passage of time, the filtration efficiency 

increases and after some time, it almost reaches to the steady state. This increasing 

efficiency with time can be explained on the basis of the fact that as the dust particle 
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reaches the fabric surface along with air, deposition of dust particles occurs and as the dust 

particle deposition continuous, cake formation takes place which also act as a filter medium. 

It is important so that the filter cake should be formed immediately so that filtration takes 

place due to the resistance offered by cake then by fabric. This demand a fabric to have a 

high filtration rate and maximum filtration efficiency should be achieved in the shortest 

possible time [26]. 

9. FACTORS FOR SELECTION 

The following factors relating to the air filtration medium must be considered in the 

selection of textile filter 

i. Composition 

ii. Temperature 

iii. Nature of particulate matter 

iv. Concentration of particulate matter 

v. Fineness of particulate matter 

vi. Loading on the filter surface [9] 

10. SUITABILITY FACTORS 

The suitability of the textile filter for the intended purpose is determined by 

i. The basic material (type of fibre, fineness of fibre, length of fibre) 

ii. The method of manufacture (woven, non-woven) 

iii. The weight per unit area 

iv. The density 

v. The surface characteristics 

vi. Appropriate special finishes [9] 

11. FIBRE TYPE AND THEIR SPECIALITIES 

The selection of the type and fineness of fibres is largely governed by the following 

circumstances prevailing in filtration 

i. Temperature 

ii. Humidity 

iii. Chemical conditions 

iv. Composition and size distribution of dust particles 
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If the operational temperature does not exceed 150°c, polyester is generally used. 

Polypropylene with its low thermal resistance is little used. It has been stated that polyester 

is reasonably resistant to acid conditions, but at the same time sensitive to alkaline slurries. 

The most widely used fibre in dry filter media is polyester, it is approximately 70%. [30-31] 

12. FACTORS INFLUENCING THE AIR PERMEABILITY OF THE NONWOVEN AIR 

FILTER 

12.1. Effect of fabric weight 

Fabric weight which is generally measured in gm/m2 play an important role in the 

performance of non woven filter fabric The air permeability decreases with the increase in 

fabric weight due to the number of fibres per unit area. Also due to increase in fabric 

density the resistance to air flow increases. Due to increase in fabric weight the pressure 

drop increases thus improving the filtration efficiency. The tenacity at break increases with 

the fabric weight in both bias and cross direction. This is due to the increase in no. of fibres 

in the web, leading to increase in no. of vertical loops and density and entanglement. Thus, 

causing less freedom of fibre movement and greater frictional resistance. But the breaking 

elongation decreases gradually in both bias and cross direction with the increase in fabric 

weight. 

The abrasion resistance of the fabric increases with the increase in fabric weight due to the 

increase in compactness and density of the fabric. The bursting strength also increases with 

the increase in fabric weight due to the increase no, of fibres which play an important role in 

resisting the bursting pressure [32,33].  

12.2. Effect of fabric density and thickness 

The air permeability decreases non-linearly as thickness or fabric density increases. The 

density has a more significant influence on air permeability than either thickness or fibre 

size. There can be no general correlation between porosity and permeability because the 

permeability of a material is influenced by the capillary pressure curves. Air resistance 

increased with fabric thickness and fabric weight per unit area, but decreased with fibre 

fineness. [34-36] 
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13. Application of nonwoven air filters 

 

Figure. 8 Various Applications of Air Filter Fabrics 

13.1. Automotive 

Pleated dust collection and engine air-intake filter have a light weight cover of synthetic 

nanofibres over a base subtracted of a wet laid cellulosic or polyester nonwoven in a 

growing number of applications. The nanofibres are as fine as 200- 300 nanometers in 

diameter with the amount of nanofibres add on being quite thin in cross section and 

typically weighing less than 1gm2 - 2 gm2. The nanofibres are laid down over what will 

become the upstream side of the substrate using an electro spinning process, and in one 

case, an ultra file melt blown process. These nanofibres create a labyrinth of fibres with 

pores finer than particles in the incoming air stream. Particulate deposit and resides on the 

surface of the nanofibres web, allowing the user to clean the filter by shaking off loose 

particles from the surface [37].  

 

 

 

 

 

 

 

Figure. 9 Air Filters in Automotive Application 
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13.2. Home 

At home we use a non-woven filter in vacuum cleaner. The growing number of people 

afflicted by allergies has lead to filtration becoming a major concern for the householders.  

Nowadays polluted air is normally filtered through three filtration stages that are “bag”, 

“motor protection filters” and “exhaust filters” made of separate nonwovens for secondary 

filtration in domestic vacuum cleaners. This guarantees optimum final filtration and users 

can breathe more easily.  

 

Figure. 10 Air Filters in Home Application 

The bag house is fitted in the starting of the vacuum cleaner and it is used to restrict the 

coarse dust particle [37]. 

13.3. Food Products 

Airborne contamination control of a specific, usually high risk, the food manufacturing 

process is based on the use of a controlled or mini environment, where a processing space is 

put under positive or laminar flow conditions (uni-directional airflow).  

 

Figure. 11 Air Filters in Food Industry Application 

The application of laminar air flow is a very effective way of controlling a high risk food 

manufacturing requirement. Unidirectional air will ensure a "washing effect", which controls 



  International Journal of Advanced Research in  
 IT and Engineering  ISSN: 2278-6244 
 

Vol. 2 | No. 2 | February 2013 www.garph.co.uk IJARIE | 31 
 

air quality levels from a diffuser face to product contact. The air movement condition 

necessary to sustain laminar flow also eliminates ingress of contaminated air. 

A clean zone or controlled environment is defined as "a room in which the concentration of 

airborne particles is controlled and the room contains one or more clean zone which can be 

allocated a particulate cleanliness class". It is important to remember that a high particulate 

level in the process space air does not necessarily mean a high microbiological 

contamination. However, to remove potentially contaminating organisms, a degree of air 

filtration is required. It is correct to say that a low level of particulate in the air will give rise 

to a low bug count too. 

The principle of control is:  

• Clean the air to the required level for the manufacturing process.  

• Blanket the product (and process) with clean air – non-laminar flow / laminar flow.  

• Use sufficient air volume to eliminate ingress of airborne contamination and 

maintain process integrity.  

Air filtration is only one consideration with regard to the air supply quality once the air has 

entered the controlled zone. If a food manufacturing process within a controlled 

environment is to remain uncontaminated it must be protected from all sources of 

contamination by controlling:  

• Food ingredients.  

• Food containers entering the controlled space.  

• The air quality - by air filtration, air movement and air loss.  

• Personnel controlling operations. (limited access)  

• Equipment contamination from outside the controlled area - conveyors etc [37].  

13.4. Chemical Industry 

Generally, filter papers are used for separating the solid particles from liquids and gases. 

They are absorbent, porous non-woven fibre materials. Their fibrous structure forms inter 

capillary spaces within the capillary system; the size and number of these species depend on 

the type of raw materials used and on the action of the beater rolls in the paper-making 

machine or on the machine’s operating characteristics. For non woven filter papers natural 

and synthetic as well as organic and inorganic fibrous materials are used to manufacture. To 
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give them special properties, some of these materials are chemically treated or impregnated 

them with synthetic resins. 

 

                            Figure. 12 Air Filters in Chemical Industry Application 

Filter papers are so-called depth filters. Various parameters influence their effectiveness: 

Mechanical particulate retention, adsorption, pH, surface properties, thickness and strength 

of the filter paper as well as the shape, density and quantity of particles to be retained [37].  

13.5. Coal Fire Power Stations 

Over the last 30 years, there has been a significant increase in the use of textiles in coal fire 

power stations. When coal is burnt in a power station approximately 30% of the weight of 

coal evolves as fly ash particulate emission which must be prevented from passing into the 

atmosphere. Needle punched fabric structures have developed to achieve low emissions, 

high air flows and extended life. A limited number of fibre polymers used for the coal fired 

power stations due to the restricts use of textile polymers [37].  

 

 

 

 

           

 

 

 

 

Figure. 13 Air Filters in Coal Fire Power Station Application 

 



  International Journal of Advanced Research in  
 IT and Engineering  ISSN: 2278-6244 
 

Vol. 2 | No. 2 | February 2013 www.garph.co.uk IJARIE | 33 
 

13.6. Face Masks 

A Face mask is a device designed to protect the wearer from inhaling harmful dusts, fumes, 

vapors, and/or gases. Face mask comes in a wide range of types and sizes used by the 

military, private industry, and the public. Some face masks detect and trap most of the 

bacterias and viruses and kill them within minutes. They particularly target and destroy 

those that cause infectious respiratory diseases. 

 

 

 

 

 

 

                            Figure. 14 Air Filters in Face Mask Application 

Face masks are mostly used in the medical industry to avoid the spreading of the viruses of 

various diseases. Face masks, such as the N95 or higher, if properly fitted to the face, 

provide some basic protection from catching the H1N1 swine flu virus, but according to the 

CDC, are still not recommended except for health care workers or those at high risk of 

severe illness from coming down with swine flu symptoms. Face masks are devices that may 

help prevent the spread of germs (viruses and bacteria) from one person to another. They 

are one part of an infection control strategy that should also include frequent hand washing 

and social distancing. Examples of non-woven materials include polypropylene, 

polyethylene, polyester, nylon, PET and PLA. The grade of fibrous substrate which may be 

used may be determined by practice to achieve a suitable through- flow of  air, and the 

density may be as known for the face- mask art to provide a mask of a comfortable weight.  

Non woven polypropylene of the type conventionally used for surgical masks and the like is 

widely available in sheet form. Suitable grades of non-woven polypropylene include the well 

known grades commonly used for surgical face masks and the like. Typical non-woven 

polypropylene materials found suitable for use in this invention have weights 10 - 40 g/m2, 

although other suitable material weights can be determined empirically [37]. 
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CONCLUSION 

The control of air pollution at all levels should be exercised for clean environment which will 

ensure good health of the people. The requirement of dust free rooms is increasing. In such 

case the demand for filter fabrics for filtering dust particles from the air will increase. Both 

woven and non-woven fabric can be used for filtration purposes but non-woven fabrics are 

preferred to woven fabrics for improved performance in case of air filtration. The non-

woven fabrics are potentially better filters. Moreover, they are cheaper to produce. So, the 

use of non-woven filter fabric has been growing steadily. 
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