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Abstract

The idea of producing electricity from solid waste has surfaced as a viable solution to two major worldwide
problems: waste management and energy generation. This effort focuses on the novel use of solid waste resources,
such as municipal solid waste and agricultural residues, to generate electricity through a variety of techniques,
including incineration, gasification, and anaerobic digestion. This technology eliminates waste that winds up in
landfills while producing clean, renewable energy. This concept for generating electricity is creative. Using solid
waste reduces pollution by minimizing the generation of virtually all noxious gases, including CO2, CO, SO2, and
NO. The venture's goals are to generate electrical energy from trash such as plastic, rubber, waste, and waste
materials, then store that energy in a battery via a circuit and use it to power the entire building.
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Introduction: Electricity is a must in the present age. So, to generate electricity, we need a range of fuels, like
coal, petrol, diesel, uranium, and so on. Each of these fuels is in low supply. We could live for another 70 or 80
years. These fuels are utilised in a variety of power plants to generate electricity. example Thermal power stations
utilise coal to generate electricity, nuclear power plants need uranium, gas power plants require gas, and diesel
power plants use diesel. When the burning begins in this project, the heating generates, and the heating device
begins converting the heat to electrical power, as shown on the multimeter display. We know how much voltage
is created by waste materials, and when the electricity is perfectly generated, the automatic heating sensor on the
output power supply glows, making our invention clear to everyone in real time. So, here's our greatest live
functioning idea.

Using solid trash to produce electricity is a game-changing solution that solves two critical global issues at once:
waste management and energy creation. As the globe grapples with increasing amounts of solid waste and an
increasing need for energy, creative solutions that may efficiently tackle both concerns have gained traction. This
method converts the energy potential of many types of solid waste, such as municipal garbage, industrial wastes,
and agricultural residues, into electricity. This not only lessens the strain on landfills and incineration plants, but
also allows for the use of a sustainable and environmentally beneficial source of power. This introduction lays the
context for delving into the methods, benefits, and effects of generating electricity from solid waste.
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Literature Review

[1] The deposition of urban solid waste causes a variety of health and environmental issues. The usage of Residual
Derived Fuel (RDF) generates fuel gas, which is then burned to generate power. Combustible gas is produced
during the Gasification process to generate electricity from solid waste. Carbon monoxide, hydrogen, methane,
carbon dioxide, and nitrogen are the main components of the gasification process. The proportions of these gases
vary depending on the material used and the conditions under which the process occurs. That gas can be fed directly
to gas turbines to generate power. Initially, the materials were crushed to achieve a particle size component.

[3] Daily trash and garbage have the potential to be a renewable source of energy from which power can be created.
Electrical energy generation is difficult in countries like Bangladesh due to the shortage of raw materials. As the
amount of garbage produced grows by the day, an alternate source of waste decomposition is required. If this
deconstruction results in a method for generating electricity, it will benefit the entire country. The report also
addresses various waste-to-energy programmes in other countries and explores potential of power recovery from
waste materials in Bangladesh.

[4] Demand for energy is rising in tandem with increasing numbers of people. The amount of garbage produced
has numerous downsides, including the spread of various diseases. The enormous amount of garbage created is
used to create electricity in a variety of ways. The principle of power generation is based on the rotation of turbines
by the application of pressure, which is given by waste gases flowing out of plant outlets. The chemical
composition of gases has no impact on the turbine material because it is inert to the chemicals and the reactions
occur at temperatures above freezing.

Required Components

Electric Generation Zaar Box, Multimeter, Diodes, Capacitor, Inverter Circuit, 5v Battery, Heating Sensor, LED
Bulb, Cooling Filter, Roller, Carbon Collecting Plate.

Sources of waste materials

Waste materials derive from a variety of sources. Which appear to be present in the form of rubbish, contaminated
sewage, waste materials, and dangerous byproducts emerging from households, firms, and various forms of
industrial institutions, as well as municipal corporations, and which pose a major threat to the environment. There
are several sources, including plastic, rubber, trash, and unpleasant items.

Fig 1: [a] Plastic Waste [b] Rubber Waste [c] Garbage Wast [d] Bad Stuff
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Hardware Components

Electric Zaar or Fire box
Our project's electric Zaar/Fire box is vital. Garbage is stored in an electric zaar/fire box, which generates heat

energy that is eventually turned into electrical energy.

Fig 2: Fire Box

Heating Panel
A heating panel is a unique gadget that absorbs heat input and converts it to energy. A simple heating panel

generates electricity by allowing photons, which are particles of light or heat, to knock electrons loose from atoms.
Heating panels are actually made up of lots of tiny solar cells. Photovoltaic means that they produce electricity by

converting light or heat.

Fig 3: Heating Panel

Heating Sensor
The fundamental job of a heating sensor is to determine where the heat is in the system. The fundamental role of

a heat sensor is to detect heat on its surroundings. Overheating causes the temperature around the heat sensor to
rise above a predetermined level, at which point it detects the heat and alerts us via a glowing LED, allowing us
to protect the device.

Fig 4: Temperature Heating Sensor

Electric Battery
A battery is a device that stores and converts chemical energy into electric energy. As part of a battery's chemical

reaction, electrons are transferred from a single material to another via an external circuit. The movement of
electrons generates an electric current that can be employed to perform activities.
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Fig 5: Electric Battery

LED Bulb

Light-emitting diodes (LEDs) are semiconductor light sources that have two leads. When turned on, the pn junction
diode produces light. Under proper conditions, electrons can recombine with electron holes inside the device,
releasing energy as photons. This can occur when the leads are subjected to the correct current.

Fig 6: LED Bulb

Carbon Collecting Plate
Carbon capture and utilisation (CCU) is the method of capturing and reusing carbon dioxide (CO2). Carbon capture

and utilisation could provide a strategy for drastically reducing greenhouse gas emissions from big stationary
(industrial) emitters. CCU differs from CCS as it does not involve long-term geological storage of carbon dioxide.
CCU aims to keep manufacturing processes carbon neutral while converting absorbed CO2 into more value
materials or goods, such as plastics, concrete, or biofuels. Before entering the atmosphere, carbon dioxide (CO2)
is taken in, transported, and stored (carbon sequestered) for years or millennia. This process is known as carbon
capture and storage or carbon capture and sequestration. A major point source, such as a chemical or biomass
factory, typically emits a substantial amount of CO2, which is subsequently trapped and stored in a geological
formation underground. Stopping CO2 emissions from heavy businesses is critical for mitigating the effects of
climate change. CO2 has been pumped into geological formations for increased oil recovery and after natural gas
has been separated, however this practice has been criticised since it increases emissions from the combustion of
gas, waste or oil.
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Fig 7: Carbon Collecting Plate

Resistors
Resistors are two-terminal, passive electrical components that use electrical resistance to form a circuit. Resistors

provide a variety of duties in electronic circuits, including reducing current flow, regulating signal levels, dividing
voltages, biassing active components, and terminating transmission lines. a high-power resistor that produces
significant quantities of heat as it absorbs electrical energy.

First digit
Second digit | Tolerance

Muttiplier
(a) (b)

(a) Representation of resistor in circuit diagram
(b) Resistor with color strips

Fig 8: Resistor

Capacitor
The capacitor is an item that, like a small rechargeable battery, has the “"capacity" to store energy in the form of an

electrical charge, resulting in a potential difference (Static VVoltage) between its plates. During this operation, the
capacitor collects and stores electrical energy before passing it to the battery via a series and parallel connection

to double the voltage.
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Fig 9: Capacitor
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Multimeter

A multimeter is a measuring device that can analyse a wide range of electrical characteristics. The phrase "volt-
ohm-milliammeter” (VOM), which refers to a multimeter capable of measuring voltage, resistance, and current, is
also used to describe a standard multimeter capable of doing so. Some characteristic the measurement of additional
parameters such as capacitance and temperature. Readings are presented on an analogue multimeter's
microammeter, which includes a moving pointer. Digital multimeters (DMM, DVOM) with numeric displays have
mostly replaced analogue multimeters due to their lower cost, greater accuracy, and durability.

Fig 10: Multimeter

Diode

Nowadays, the most typical kind of diode is the semiconductor diode, which is a crystalline piece of semiconductor
material with a p-n junction connected to two electrical terminals. The first semiconductor-based electronic devices
were diode semiconductors. It was observed that crystalline minerals and metals can conduct electricity
asymmetrically across their interfaces. Although silicon continues to make up the bulk of diodes today, other
semiconducting substances including germanium (Ge) and gallium arsenide (GaAs) are now utilised.

Anode 4>|7 Cathode
(+) ()
—a)-

Fig 11: p-n Junction Diode

Methodology

Once the waste material is burned in the burning box, the heating panels will begin to gather the heat energy
generated by it. The heating panel turns the thermal energy it captures into electrical energy. The circuit box's
glowing LEDs display the electrical energy that has been generated. Power boosters will be employed to transport
the generated electrical energy to the batteries. Because a diode is connected to the batteries, no energy can be lost
back into the system. The heat sensor and LED lights are powered by batteries. When the heat sensor starts to
operate, the batteries that power the LED lamps begin to conduct. It supports sustainable development by filtering
dirty air and storing carbon and ashes. It also helps to recycle solid waste without harming the environment.
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Working Principle

To put it simply, a heating panel works by allowing photons, or particles of light or heat, to knock electrons out
of atoms, creating an electrical current. Heating panels are formed up of photovoltaic cells, which are smaller
units. A p-n junction diode is formed by combining p-type and n-type semiconductors. With one fewer electron,
the p-type absorbs additional electrons from the n-type to stabilise itself. As a result, the electric is displaced and
a flow of electrons, also known as electricity, is generated. When n-type semiconductors heat up, an electron
springs up and is pulled to them. This leads to more negatives in n-type semiconductors and more positives in p-

type semiconductors, thus increasing the flow of electricity. This is called the photovoltaic effect.

In India, 5 Municipal Solid Wastes (MSW) to Energy Plants with a total installed capacity of 66.5 MW are
currently running or conducting trials. Here are the specifics:

Table 1: List of waste to energy plants currently operational/under trial run in India

S. State Name of the City/ Capacity

No. Town (MW)
1. | Maharashtra Sholapur 3.0 MW
2. Delhi Okhla 12.0 MW
3. Delhi Ghazipur 16.0 MW
4, Delhi Narela-Bhawana 24.0 MW
5. Madhya Jabalpur 16.5 MW

Pradesh
Total 66.5 MW
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Fig 12: Block Diagram of working model

Figure shows the proposed model's block diagram. It depicts how we start by gathering undesired or waste
materials like plastic, rubber, paper, and wood. Then, when dangerous elements are burned, heat energy is
produced. The heat is delivered to the heating panel, which is a machine that converts heat energy into electrical
energy and runs solely on heat or light. DC current, which is the principal source of electricity, has been converted
into a storage circuit. A storage circuit allows us to connect a load to a battery while changing the stored electrical

energy (DC).
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Fig 13: Circuit Diagram
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Future Scope works

We can impose a penalty on high-quality heating when we create a lot of electricity. We can make enormous
burning level boxes using an easily heated penal linking system. We can design the optimal storage system for
converting waste materials into electricity. Pollution reduction: Recycling reduces the demand for energy, the use
of virgin raw materials, and air and water pollution. Energy required to process recycled materials somewhat
compensates for energy spent to process virgin raw materials. We assume the chimney is where the flue gases
enter the water. The alternate goal is to attach a turbine after the water filterisation process, enable us to generate
electricity from the purified water.

Conclusion

Using solid waste to generate power is a promising method to address the worldwide waste management challenge
while also lowering carbon emissions. It can also help to increase energy security and offer job possibilities.
Producing power from solid waste can also help to minimise greenhouse gas emissions from the fossil fuel
industry. By generating power from garbage, we may lessen our dependency on fossil fuels, which are the principal
source of greenhouse gas emissions. However, it is crucial to remember that producing electricity from solid waste
is not without challenges. One issue is the cost of building and managing waste-to-energy systems. Another issue
is ensuring that the plants are managed in a way that reduces environmental effect. Despite these challenges, using
solid waste to produce electricity is a feasible and sustainable solution to the globally waste management problem.

This study focuses on future sustainability. A consistent supply of economical, clean, and renewable energy
sources that cause minimal harm to society or the environment is a serious concern. This project shows how to
successfully create electricity from waste items. After we finished our job, we checked to make ensure everything
was working properly. Everything went smoothly, and the project successfully demonstrated the capacity to create
electricity from waste materials. The primary goals of waste to energy are to reduce greenhouse gas emissions and
develop fossil fuel alternatives. Furthermore, the development of compact, low-cost, but highly effective
technology is required, as is the best way for throwing of or using filter ashes and other leftovers from air pollution
control systems. The purpose of this project is to create electrical energy form waste materials such as plastic,
rubber, trash, and other waste, store it in a battery utilising a circuit, and then utilise it to power the whole thing.
As a result, in this study, we successfully demonstrated how to make electricity from waste materials and store it
in batteries. In addition, the main goal of this initiative is to reduce carbon emissions and the negative consequences
of trash on the environment and human health. Municipal solid waste, generated by industrial, commercial, and
home activities, makes up an important portion of waste management.

JETIR2404326 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | d174


http://www.jetir.org/

© 2024 JETIR April 2024, Volume 11, Issue 4 www.jetir.org(ISSN-2349-5162)
Reference

[1] V. P. Garcilasso; s. M. S. G. Velazquez; s. T. Coelho; 1. S. Silva, “electric energy generation from landfill
biogas — case study and barriers”, IEEE Xplore, 12342207, (2011)

[2] Md. S. Amin; K.F. Shariar; Md. R. Azim; Shahriar A. Chowdhury, “The Potential of Generating Energy from
Solid Waste Materials in Bangladesh”, IEEE Xplore, (2010)

[3] P. R. Reddy; M. K. Ravi Teja, “electricity generation — Industrial waste management”, IEEE Xplore,
11616575, ISSN-2154-0357, (2010)

[4] L. Tang, H. Wang, H. Hao, Y. Wang, C.Zhu, X.Wang, “Plasma pyrolysis of biomass for production of gaseous
fuel to generate electricity”, IEEE Explore , 11257628, ISSN-2157-4839 , (2010)

[5] T. Borrnert, Dr. T. Biirki,” waste heat conversion into electricity”, IEEE Xplore, 11308534, ISSN- 1079-9931,
(2010).

[6] Hawkes, A. D. and Leach, M. A. "Cost- effective operating strategy for residential micro- combined heat and
power energy", 2007, vol. 32, no. 5, pp. 711-723.

[7]  Allwin Jose, Alan D’souza, Sarvesh Dandekar, Jitesh Karamchandani, Pavan Kulkarni, Air Conditioner
using Peltier Module, 2015 International Conference on Technologies for Sustainable Development (ICTSD-
2015), 978- 1-4799- 8187-8/15/$31.00 ©2015 IEEE

JETIR2404326 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | d175


http://www.jetir.org/

