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Abstract— Air pollution is made by mixing natural and 

man-made substances in the air we breathe. In recent years, 

researchers have discovered a large number of health 

consequences which are believed to be linked with air 

pollution subjection. Health effects such as respiratory 

diseases (including asthma and changes in lung function), 

adverse pregnancy outcomes (such as preterm birth) 

cardiovascular diseases and even death. We have proposed a 
system called electrostatic precipitator which is used to filter 

harmful air pollutants from getting excreted to the 

environment. We have made our device in such a way that 

excreting polluted air from chimneys would get the filter 

out, n leaves harmless air, so that air pollution would 

decrease to some range. 
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I. INTRODUCTION  

Air pollution causes due to emission of deleterious air which 

is dangerous to human health and the planet. We all have a 

knowledge that green environment is very necessary for 

sustaining the planet, but how many of us know the real 

meaning of green? High profile Technology has contributed 

a lot to take the world on another level in terms of 

development. Technology being instigated will lead to an 

uncontaminated environment. But if we talk about cars 
running on diesel contribute more to increase air pollution. 

Very few recognize, the huge number of cars being used 

worldwide. Macquarie Bank for some perspective reported 

that in 2016, 88.1 million cars and some small commercial 

vehicles were sold. A large number of industries are raised 

on a planet which is more responsible for air pollution and 

global warming. The result of emission from factories is 

poor air quality, climate change, acid rain, and most 

dangerous ozone layer depletion.  

The present paper has introduced a device called an 

electrostatic precipitator which controls the ejaculation of 
harmful air pollutants such as smoke, dust, soot, coal 

powder from the excreted polluted air. The main function of 

the electrostatic precipitator is to eliminate suspended dust 

particles from harmful gas coming out of combustion by 

using high voltage electrostatic charge and after completing 

elimination collect particles from the inner walls of the 

cylinder. ESP contains a combination of a cylindrical rod, 

connecting wires, maximum 10K voltage DC source. Wood 

smoke that contains a wide variety of pollutants such as PM, 

PAH, CO, NOx, SOx, volatile organic compounds (VOCs), 

etc gets released from the combustion of charcoal. 

Particulates can serve as a transport medium for 
microorganisms such as bacteria and viruses to the lungs 

and bloodstream. 

 
Fig. 1: Air pollution [14] 

Biomass is currently the most available source of 

renewable energy. For direct combustion, wood has been 

extensively used which is an important biomass fuel, and it 

has been extensively used in direct combustion. But, the 
ignition of firewood causes pollution in the form of gases 

and smoke particles, which are composed of various 

chemical components. Incomplete combustion gives rise to 

the generation of PAH acronym of polycyclic aromatic 

hydrocarbons and other chemical compositions. PAHs 

include hundreds of compounds that are health hazards, 

particularly those that contain four to six aromatic rings. 

Factory workers who are exposed to polycyclic aromatic 

hydrocarbons may suffer through cancer and endure other 

negative health effects. [1] Carbon is the main constituent 

atom of coal which unshackles large amounts of carbon 
dioxide (CO2) into the atmosphere after combustion. By 

virtue of which ozone layer is depleting day by day and 

gives rise to the greenhouse effect and increases the 

temperature of the earth by trapping the sun's warmth into 

the earth's atmosphere and lead to global warming. 

Addressing the above-said problems, this paper concentrates 

on various methodologies for the precipitation of dust 

particles and increases the air quality of emitted harmful 

gases and keeps the environment healthy. 

II. LITERATURE REVIEW 

After combustion of wood, it emits waste products such as 

carbon water vapor, soot particles, dust and ash residue.  

Soot particles are the result of incomplete combustion of 

carbonaceous materials. The presence of soot particles in the 

rubber smoking room from wood combustion affects the 

quality of the rubber sheets. Soot particles affect the 

workplace environment in the smoking factory and can 

cause health problems to the workers. In order to reduce 

these problems, the reduction method for soot particles is 
essential. 
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A. The size distribution of soot particles 

In order to select an appropriate method or device for the 

collection of soot particles from wood combustion, the size 

distribution of soot particles is essential to be studied first. 

The size distribution of soot particles has been investigated 

by many researchers. 

Venkataraman et al. (2002) investigated the size distribution 

of polycyclic aromatic hydrocarbons (PAHs) from biofuel 

combustion i.e. wood (Acacia nilotica, local names keekar 
or babul in India), briquette and dung cake in cooking 

stoves. Their results indicated that the PAH size distribution 

from all stove–fuel systems was unimodal with mass median 

aerodynamic diameters (MMADs) in the submicron range 

0.40–1.01 micrometer. 

B. Particulate Control 

There are many methods and devices for aerosol collection 

to prevent or reduce the emission of aerosol particles 

escaping to the air or atmosphere such as filtration method 

by filters, gravitational settling, centrifuged cyclones, 

scrubbers, etc. However, these methods are not effective for 

capturing small particles, especially fine particles between 

submicron and micron size ranges (0.01 to 10-micrometer 

particle sizes). Filtration induces more pressure drop when 

filters are contaminated with particulates as a long operation 

time. 

To measure the size distribution of seed particle, in 
2005, Kocik et al used wire-plate-type ESP with seven wire 

electrodes. Where after precipitation size could be 

measured. [2] For an appropriate result, the source of seed 

particles was cigarette smoke. Their results showed that 

almost 90% of all particles of the cigarette smoke were 

smaller than 1 micrometer and the negative polarity voltage 

applied to the ESP was more effective in precipitation of 

submicron particles, especially when low-voltage (16 kV) 

discharge was applied. 

M.Karunakaran, P.Sivakumar, N. Chira  As we 

know that the removal of dust particle from various 

industries and power plants are very harmful to the 
atmosphere, it is very significant to remove these particles. 

Hence in this paper, a brief survey about various 

methodologies of electrostatic precipitation in removing 

harmful particulates is discussed. Utilization of two stages 

ESP, high voltage high power supply and resonant converter 

are also addressed. 

To increase in terms of cleaning efficiency for 

particles in the sub-micrometer size range, in the last several 

decades, electrostatic precipitators (ESP) have been 

reindustrialized and many new methods have been executed. 

To remove particulate matter in the dust engine, to increase 
the collection efficiency was implemented by an electrical 

force. [3] On the basis of particle properties and health 

effects studies, researchers tried to invent measurement 

systems  

The function of the Electrostatic Precipitator is 

only giving electrostatic force to the suspended particle of 

inlet gas. Thus, the gasses are not directed to the ESP and 

will result in a comparatively lower pressure drop. 

Therefore, the cost can be lowered down to the other 

filtration systems such as cyclonic and mechanical filtration.  

Several factors such as particle size, dielectric constant and 

residence time in ESP should be taken into account in order 

to assemble charge by the particle.[4]  
Also, there are two types of charging mechanisms 

which are diffusion and field charging. The result of the 

study is ESP can archive 99 percent of removal efficiency 

for a certain type of particulate. 

The application areas of Electrostatic Precipitator 

are tremendous such as: -   

1) To capture of solid particles suspended in the flue gas 

stream of a coal power plant 

2) To smelt plants of copper, zinc and lead to extracts 

metal oxide from fumes,   

3) To clean the exhaust in cement plants. 

As we know the ESP technology and its application 
have grown tremendously, but the problems associated with 

the efficient operation of ESP have also increased 

tremendously.  

Major areas of investigation on flow in an ESP are 

as follows. [5] 

1) Theoretical models on ESP efficiency  

2) Flow visualization study  

3) Particle transport 

4) Mathematical modeling on Flow conditions 

5) Flow distribution in ESP  

6) EHD studies on ESP  
7) CFD modeling of flow 

III. TYPES OF ESP 

To remove smoke, dust from a flowing gas an electrostatic 

precipitator (ESP) is a device that filters fine particles using 

the force of an actuate electrostatic charge minimally 

obstructing the flow of gases through the unit.[8] 

A. Plate Precipitator 

Depending on the application size of the plate varies.  The 

most basic precipitator accommodates of a row of thin 

vertical wires and followed by a stack of large flat metal 

plates that are placed vertically and the distance between 

plates is about 1 cm to 18 cm apart depending on the 

application. The airstream first enters horizontally into the 
spaces between the wires and then passes through the stack 

of plates. 

If several thousands of negative applied voltages 

between wire and plate is high enough then an electric 

corona discharge happens because of which his discharge 

ionizes the air around the electrodes further it ionizes the 

particles in the air stream also. Because of the electrostatic 

force the ionized particles, are diverted towards the 

grounded plates. Particles saturate up on the collection 

plates and are filtered from the air stream. 

A two-stage design is arranged in such a way first 

design is for a separate charging section and the second 
design is for the collecting section which causes depletion of 

ozone by virtue of which it adversely affects the health of 

personnel working in enclosed spaces. For shipboard engine 

rooms, an oil mist is generated in gearboxes.   

To keep air clean ESP performs the following two-stage 

processes.[13] 

1) Improving the operating environment  
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2) Preventing the build-up of flammable oil fog 

accumulations. Gear lubricating system is used to 

collect returned oil. 

B. Scrubber Systems 

Another device to remove some particulates or gases from 

emitted harmful exhaust gases from industries to control air 

pollution is the scrubber system. Examples of scrubber 

systems are chemical scrubbers, gas scrubbers. [6]   

C. An Air Ionizer [7]   

An air ionizer is also called a negative ion generator or 

Chizhevsky's chandelier. This is a device that ionizes 

electrically charge air molecules using high voltage. There 

are two types of ions classified on the basis of charge are 

negative and positive charge.   

Negative ions are also called anions Anions are the 
particles which possess one or more than one electron by 

virtue of which it confers a negative charge. Positive ions 

are also called cations. Cations are the particles that have 

one or more than one missing electrons by virtue of which 

resultant charge is positive.  Some commercial air purifiers 

are designed in such a way that it would generate negative 

ions. And some of the air ionizers are Electrostatic discharge 

(ESD) also called a balanced ion generator used to 

neutralize the static charge. Air ionizers have been used to 

remove the development of airborne bacterial infections and 

to diminish static electricity build-up in electronics. 

D. Wet Electrostatic Precipitators 

wet electrostatic precipitator (WESP) was developed by Dr. 

Frederick Cottrell in 1907 in order to control sulfuric acid 

mist coming out due to a copper smelting process in Pinole, 

California. Sub-micron is particulate and is smaller in size 

that is why it is difficult to catch them by an upstream dry 
ESP, fabric filter or wet scrubber. Thereafter, in an air 

pollution system as a final polishing device to remove sub-

micron particulate, condensable, and acid mist Wet 

Electrostatic Precipitator technology has become well-

acknowledged in both industrial and utility applications 

around the world.[12] 

E. Consumer-Oriented Electrostatic Air Cleaners 

 
Fig. 2: A portable electrostatic air cleaner marketed to 

consumers 

 
Fig. 3: Portable electrostatic air cleaner with the cover 

removed, showing collector plates 

Plate precipitators are frequently sold to the public 

as air purifier devices but all have the unpleasable feature in 

terms of cleaning efficiency. The negative side-effect of 

such air purifiers devices potentially produces toxic ozone 
and NO. Air purification technologies, such as HEPA 

filtration, require an expensive filter and results in 

production sink for many injurious forms of bacteria. So, 

compare to HEPA Air purifiers Electrostatic precipitators 

are more beneficial in terms of healthy filtration. In 1954, 

Raython marketed the first portable electrostatic air filter 

system for homes.[9] 

IV. EXPERIMENTAL SETUP DIAGRAM 

 
Fig. 4: Hardware Arrangement. 

V. PROJECT OVERVIEW 

The model we have proposed is a combinational setup of the 

following things: - 

1) Wooden Box 

2) Cylindrical Rod 

3) Metal Wire 

https://en.wikipedia.org/wiki/File:Sharp_FU-888SV_20061017.jpg
https://en.wikipedia.org/wiki/File:Sharp_FU-888SV_internal_20061020.jpg
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4) 10 kV Voltage Supplier 

5) Conducting Wires 

6) Wood. 
As defined before an Electrostatic Precipitator is a device 

that separates particles in air. Negatively charged metal rod 

acts as a medium for air passage between a positively 

charged collection. The corona power is a result of the 

current and voltage applied, the current is required for 

charging the particles and voltage is required to produce an 

electric field. Particles through an electrode with a high 

negative charge will be negatively charged (carry negative 

change) and will be attracted to another electrode with a 

positive charge. But, the accumulation of the aerosol 

particles on collection causes a reduction in collection 

efficiency.  
A cleaning system does the following tasks: - 

1) To insulate smoke from the inlet to the ESP 

2) To cut off the high voltage between the electrodes 

3) Scrub off the dust from the plates 

4) Switch of the power supply to let particles stick to the 

inner walls of the cylinder. 

VI. METHODOLOGY 

The model we have presented is a Plate-Wire Electrostatic 

Precipitator because it has flat collection electrodes that are 

convenient to clean. This is very important to clean because 

the emitted gas after wood combustion carries sticky tar. 

A. Apparatus Arrangement 

1) On a wooden box, two holes are made in such a way 
one L shaped plastic rod and the metal cylindrical rod 

would be placed parallel to each other.  

2) Wrap metal copper wire around a cylindrical metal rod. 

3) Pass another metal wire through the plastic rod and 

keep it in a straight position while passing through the 

cylindrical metal rod. 

4) Connect the positive terminal of voltage supplier to 

metal wire. 

5) Connect the negative terminal of voltage supplier to 

wrapped metal wire around the cylindrical rod. 

6) Make a hole at the base of the metal cylinder for wood 
material for combustion. 

7) Burn Wood and switch on power supply power. 

8) After 30 min switches off the power supply and 

removes the metal wire from the cylinder. 

9) We will be observed that smoke particles, the dust has 

been got stick to the inside wall of the cylinder. 

VII. RESULT 

The proposed has designed to remove harmful particulate 
from the material causing air pollution. The proposed model 

has successfully extracted dust, smoke from the combusted 

air of wooden material. After switching off the power 

supply we can observe stuck matter at inner walls of the 

cylinder. 

 
Fig. 5: Suspended particulate at inner walls of the cylinder. 

VIII. CONCLUSION 

Thus, this paper proposes a device Electrostatic Precipitator 

that successfully separates harmful dust particles, smoke 

particulate from harmful substances after combustion in 
order to reduce air pollution and keep the environment. 
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