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Abstract - India generates a significant 

quantity of garbage every day, and this 

initiative seeks to reduce pollution by 

halting the production of nearly all 

hazardous gases, including CO2, CO, SO2, 

NO2, and heavy metals like mercury in 

significant quantities. It is past due for 

India to embrace the concept of waste to 

energy. A map plan was implemented for 

study to gather data on the total amount of 

garbage produced in India, which inspired 

academics to move further with this 

project.  

Power is created by burning waste 

materials in waste-to-energy plants. 

Energy is produced from the turbine by 

the steam from water due to combustion of 

Fuel. When all potential losses are taken 

into account, the net power generated by 

trash incineration is around 12 MW. The 

electricity demand and supply differences 

in the university can be minimised using 

this method of Power generation. 

  

Keywords: Waste to Energy, Municipal Solid 

Waste, Incineration, Electricity Generation, 

Pollution Control. 

 

INTRODUCTION 

 

One of the biggest environmental issues that 

developing countries like India face is solid waste 

management. Municipal solid waste (MSW) 

management issues put locals at risk. Waste to Energy 

(WtE) offers a way to meet legal requirements and 

implement integrated solid waste management. [1-3] 

The best solution, which offers greater benefits than 

incineration, is anaerobic digestion using gas turbine 

technology. The use of garbage as a source of energy 

and the production of power from waste using renewable 

energies will likely advance the goals of sustainable 

technology. [4-5] The combination of domestic, 

commercial and industrial wastes produced and released 

out by public is known as Municipal Solid Waste 

(MSW). This incineration process produces waste heat 

energy, acid rain, and infectious illnesses when it is 

discharged into the atmosphere. Poor waste management 

infrastructure leads to incorrect garbage disposal, which 

can cause disease outbreaks and ozone layer depletion.  

 

[6-9] Since garbage contains a variety of nutrients, 

processing it to create several byproducts and finished 

goods is helpful. This WtE strategy will also guarantee a 

steady supply of less expensive, greener energy. It can 

create green jobs and will probably lessen the issue of 

the energy crisis. [11-13] 

AIM AND OBJECTIVE 

 

1. To generate electricity using municipal solid 

waste with less cost. 

2. The study of the use of the incineration process 

to produce electricity from municipal solid 

waste 

3. Decrease the quantity of solid trash generated 

in cities. 

 

WHY WASTE TO ENERGY IS 

IMPORTANT? 

 

The majority of generated wastes end up in land and 

water bodies without being properly treated, which 

severely pollutes the water. They contribute to air 

pollution and release gases like carbon dioxide(CO2) and 

methane(CH4). Due to its capacity to get recycled, any 

organic waste from cities, towns, and industries can be 

used as a resource. 

Urban regions in India create over 55 million tonnes of 

municipal solid waste (MSW) and 38 billion gallons of 

sewage per year. In addition, companies create a lot of 

solid and liquid waste. India's production of trash is 

expected to increase substantially in the future.[3]
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WASTE TO ENERGY 

 

In waste-to-energy plants, municipal solid waste 

(MSW), sometimes referred to as rubbish or trash, is burnt 

to create steam that is used to turn an electric generator 

turbine. Materials having a high energy content, such as 

paper, plastic, yard waste, and wood-based goods, are 

combined to form MSW.[4] 

 

 

MAJOR TYPES OF WASTE 

  

 There are two  types of solid waste produced.   

1. Municipal  waste 

2. Medical  waste  

 

 

Municipal waste.  

 

Municipal waste is the waste which was collected by the 

municipalities. It contains bulky waste as well as household 

waste. 

A form of waste known as "municipal solid waste" is made 

up of everyday items that the general public dumps.. In a 

garbage disposal, the term "garbage" can also apply 

particularly to food waste; the two are sometimes collected 

separately.  

Fig 1. Municipal Waste 

 

This waste consists of different components such 

as Plastic, Paper, Glass, Wood, Metal, Organic [food] waste 

and other type of wastes. Our university produces about 

400-500 kgs of municipal waste.  

 

 

Medical Waste:  

 

 

The World Health Organisation defines medical 

waste as waste produced during the course of 

medical treatment. This waste can range from spent 

needles and syringes to soiled dressings, body parts, 

diagnostic tests, blood, chemicals, medications, 

medical equipment, and radioactive materials. 

 

Health care includes the management of waste. 

Poor waste management puts community members, 

trash handlers, and health care personnel at risk for 

injuries, illnesses, harmful consequences, and the 

environment.[22] 

 

Fig 2. Medical Waste 
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METHODOLOGY 

 

The setup's methodology is straightforward and 

small, requiring a relatively small number of devices to 

operate the system in accordance. In order to build a small 

demonstration power plant, we needed devices that are A 

few of the items required to set up this system are the 

Boosting Coil/Tesla Coil, Conveyor Belt, DC Motor, 

Heating Panel, Mode Switch, Step Switch, and Heating 

Sensor. 

This project demonstrates how to develop heating power 

without expanding the size or voltage of the heating power 

plat. Heating comes from solar in a very small Heating 

Power Plat 2V because the solar panel's upper side is glass. 

Heating Power Plat then turns the heating into electricity, 

which goes to a Tesla coil, which boosts and conserves 

electricity. 

 

Fig 3. Circuit of the experimental setup 

 

 

ELECTRICITY GENERATION 

 

Electricity generation from renewable energy sources is 

different from other methods of generation. In the electric 

power industry, it is the period prior to distribution to final 

customers or storage for utilities. Electricity must be 

"generated" because it does not exist naturally. 

 

 
Fig 4. functioning of thermocouple 

 

A thermocouple is a transducer that creates a junction by 

connecting wires composed of different metals and converts 

heat energy into electrical energy. Voltage is produced when 

the junction's temperature changes. 

Electrons in a thermoelectric material begin to flow from the 

hot end to the cold end when subjected to a temperature 

gradient, such as when one end is heated and the other is 

chilled. This results in the creation of electric current. 

 

   

INCINERATION 

 

 

Incineration, the burning of combustible material like 

trash with a energy recovery, is the most popular WtE 

application. In OECD countries, new WtE plants are 

required to follow strict emission regulations, including  for 

heavy metals, dioxins, Sulphur dioxide (SO2), and nitrogen 

oxides (NOx). Facilities that burn waste including all 

residual MSW, commercial and  industrial wastes are 

subject to these criteria. Because of this, incineration plants 

are different from other plants, some of which didn’t recover 

materials or energy. Modern incinerators decrease the 

amount of  actual waste quantity by 90–95%, depending on 

the type of material recovered and the degree of the material 

for recycling from the ash. 

 

Fig 5. Process of incineration 

 

WORKING OF INCINERATION PLANT 

 

Waste to Energy (WtE) is a type of power plant that 

generates energy from waste, just like other power plants 

that do the same with oil, natural gas or coal. Burning these 

fuels produces steam, which runs the turbine to generate 

electricity. This process may decrease the size of a 

community's landfill by up to 85% for every tonne of 

garbage burnt while simultaneously preventing the emission 

of one tonne of carbon dioxide. 

 

 INCINERATOR IN LOW-COST 

 

A incinerator is built with steel, fire bricks, and building 

bricks in a straightforward manner. It is primarily made up 

of two chambers: the primary chamber, which is used to 

load waste into the incinerator, and the secondary chamber, 

which is used to exhaust flue gases.[6] 
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Fig 6. Layout of low-cost Incinerator 

 

Building bricks are used to build the exterior walls, 

and fire bricks are used to build the interior wall. The top 

plate is made up of steel sheets, and it has apertures where 

the door and chimney fittings are present. Stack is held in 

place once it is positioned over the top of the incinerator an 

angle iron frame and strips  are put on the outer wall. The 

door frame that is welded to the top plate accommodates the 

angled loading door made of iron. A front hinge allows the 

door to open towards the operator. 

 

 

Fig 7. Common type low-cost incinerator 

 

Fig 6 and 7 shows a incinerator that can be built in key 

urban locations and use the heat produced to generate 

electricity. The resultant flue gases can be created for 

various uses after being extracted individually.[6] 

 

EFFECTIVE UTILIZATION OF BYPRODUCTS 

DURING INCINERATION 

 

The waste is gathered collectively, and the organic 

components are burned during the incineration process. This 

incineration process produces waste heat energy, acid rain, 

and infectious diseases when it is released into the 

atmosphere. In order to protect humans and other creatures 

from the negative effects of breathing toxic air, this study 

emphasises the appropriate utilisation of Ash content, flue 

gases, and Heat energy. 

 

I. Ash 

After it has been burnt,  ash is removed from  ash 

doors. The garbage is fed in from the top. The ash is 

available as solid lumps that may be used for both 

residential and commercial construction. Another use 

for it is in laying of roads. 

II. Flue gases 

As a by-product of incineration, flue gas, a mixture 

of several gases, is produced. Asthma, lung cancer, and 

heart attacks are only a few of the illnesses caused by 

these gases, which are released into atmosphere and 

which indirectly cause early mortality in living things. 

In Japan, people currently live an average of 82 years, 

compared to only 65 years in India. The hazardous 

substances that are present in our environment are to 

blame for this gap. 

 

III. Heat 

Utilizing waste heat by turning it into energy is 

possible. Thermoelectric generators use the see-beck 

effect to convert heat into energy. Utilising a 

phenomenon where the temperature difference is 

converted into electric potential by See Beck Effect. 

Bismuth telluride is a thermoelectric material that is 

frequently utilised. These days, there are frequent 

power cuts in every Indian city. This power generation 

method will use waste materials to generate electricity, 

thereby lowering India's electricity crisis.[6] 

Fig 8. See-Beck Effect 

 

REDUCTION OF GREENHOUSE GASSES 

 

A greenhouse gas is a gaseous chemical system that 

absorbs infrared radiation and holds heat in the atmosphere, 

causing it to warm up. 

India's CO2 emissions increased by 6.8% to around 2.0 

billion tonnes in 2012, placing it as the fourth-largest emitter 

of CO2. This is mostly because India's coal production has 

increased to suit the needs of the world's third-largest 
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economy and second-largest population. The CO2 emissions 

controlled by the generation of coal-based electricity, which 

account for the majority of India's coal-related CO2 

emissions, increased by roughly 13% in 2012, the largest 

annual growth ever. Decreased reliance on coal-based 

power generation is consequently important to lessen the 

global warming effect. The suggested model is an 

innovative strategy for lowering the usage of coal-based 

energy.[10] 

 

SCOPE OF THE PROJECT 

 

1. 1. Problematic solid waste management in public 

spaces contributes to major environmental and 

health problems 

2. 2. Open and unregulated dumping also results in 

the closure of the urban drainage system, a 

cessation of water flow, and pollution of the water 

supply. 

3. Electricity is more in demand for consumption in 

homes, industries, industrial locations, and 

institutional settings. [17] 

 

CONCLUSION 

 

Converting waste to energy can help us solve our 

power outage issue and reduce unwanted waste. India 

generates a lot of biodegradable waste that can be used 

to generate a lot of electricity. Organic garbage makes 

up the majority of waste. Waste generally undergoes 

fewer recycling processes and doesn't emit any toxic 

gases. The waste we collect in our nation is sufficient 

to generate electricity for essential tasks in a smaller 

quantity. The cost of establishing a plant may be 

expensive in some locations, but over time, this cost 

may be justified and ultimately be advantageous for 

both the government and the general public.  
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