
48th Series Student Project Programme (SPP): 2024-25 – Synopsis of the Project 1 

WASTE TO WATTS - INNOVATING SUSTAINABLE ENERGY 

GENERATION 

Project Reference No.: 48S_BE_4938 

College : The Oxford College Of Engineering, Bengaluru 

Branch : Department Of Electrical & Electronics Engineering 

Guide(S) :     Prof. Sumitha T L 

Student(S): Mr. Sujith K 

  Mr. Manohar B 

  Mr. Niranjana Murthy Ms 

                       Mr. Santhosh B 

Keywords:  

Energy Engineering, Energy for Sustainable Development, Waste Management 

Introduction: 

Waste to Watts is an innovative project aimed at generating electricity from everyday 

waste materials. With increasing urbanization, the accumulation of waste and rising 

energy demand has become major environmental concern. This project focuses on 

converting household and industrial waste—such as plastics, paper, and organic 

matter into useful electrical energy. The waste is burned in a controlled combustion 

chamber, where the heat generated is captured through a heat exchanger system. The 

collected thermal energy is then used to produce steam, which drives a turbine 

connected to an alternator or generator to produce electricity. To control air pollution, 

an air filtration unit is installed to filter harmful gases before releasing them into the 

atmosphere. 

The remaining ash after combustion can be used for road construction, ensuring 

minimal waste residue. This dual benefit of energy generation and waste reduction 

makes the project both economical and environmentally sustainable. 

The "Waste to Watts" system promotes green technology, encourages recycling, and 

supports clean energy initiatives, making it a step forward toward a more sustainable 

future. 
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Objectives: 

1. Electricity Generation from Waste: To design and develop an efficient 

system that generates electricity from waste materials such as paper, 

plastics, and household waste. This includes capturing the heat produced 

during controlled combustion and converting it into electrical energy using a 

heat collection panel, thus providing a sustainable alternative to 

conventional power sources. 

2. Sustainable Waste Management and Recycling: To promote eco-friendly 

waste management by storing the burnt residue for further use in 

infrastructure development, particularly road construction. This not only 

reduces landfill waste but also creates a valuable byproduct, contributing to 

the circular economy. 

3. Environmental Protection and System Feasibility: To integrate an air filtration 

system that minimizes harmful emissions during combustion, ensuring 

reduced environmental impact. The project also aims to evaluate the 

system's efficiency, scalability, and cost-effectiveness for implementation in 

both small-scale and large-scale applications. 

Methodology: 

1. Collection and Selection of Waste Materials: The first step involves selecting 

appropriate waste materials such as paper, plastics, and household waste. These 

materials will be collected and sorted to ensure that they are suitable for combustion. 

A study will be conducted to determine the optimal types and proportions of waste for 

efficient energy generation. 

2. Designing the Combustion System: A combustion system will be designed to safely 

and efficiently burn the selected waste materials. This system will include a combustion 

chamber where the waste will be ignited. The chamber will be designed to operate at 

high temperatures to maximize heat production while minimizing the emission of 

pollutants. 

3. Heat Collection and Conversion to Electricity: The heat generated from burning the 

waste materials will be captured using a specially designed heating panel or heat 

exchanger. This panel will transfer the heat to a thermoelectric generator (TEG) or 
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another suitable power conversion system, which will convert the thermal energy into 

electricity. The efficiency of the heat transfer and conversion will be optimized through 

experimentation with various materials and designs for the heating panel. 

4. Air Filtration System: To reduce the pollution caused by the burning process, an air 

filtration system will be integrated into the combustion system. This system will consist 

of filters designed to remove harmful particles, smoke, and gases such as carbon 

monoxide, nitrogen oxides, and particulate matter from the exhaust gases. The 

effectiveness of the filtration system will be tested to ensure it meets environmental 

standards. 

5. Recycling of Burnt Waste for Road Construction: After the waste is burned, the 

remaining ash and residue will be collected for potential recycling. This waste will be 

analyzed to determine its suitability for use in road construction, based on strength, 

durability, and environmental impact. The recycled material will be tested in laboratory 

conditions to assess its feasibility in road infrastructure projects. 

6. Performance Evaluation: The system's performance will be evaluated in terms of 

electricity output, efficiency, and environmental impact. The amount of electricity 

generated from different waste types will be measured to determine the most efficient 

waste-to-energy conversion. Environmental assessments will include the levels of 

emissions produced before and after the air filtration system. 

7. Economic Feasibility Study: An economic analysis will be conducted to determine 

the cost-effectiveness and scalability of the system. This will include a cost comparison 

of electricity generation using waste versus conventional energy sources. The potential 

for scaling the system for commercial or industrial use will also be evaluated. 

8. Prototype Testing and Optimization: A prototype of the complete system will be built 

and tested under real-world conditions. Data collected from these tests will be used to 

refine the system, improve efficiency, and ensure that it can be implemented on a 

larger scale. The design will be iterated based on testing outcomes to optimize energy 

generation and minimize environmental impact.  
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Result and Conclusion: 

Electricity Generation from Waste: The primary expected outcome is the successful 

generation of electricity from various waste materials such as paper, plastics, and 

household waste. The system will demonstrate the feasibility of converting thermal 

energy from waste combustion into usable electrical power, contributing to the 

development of alternative energy sources and reducing dependency on conventional 

fossil fuels. 

Efficient Heat Conversion: The project aims to design an efficient heat collection and 

conversion system. The expected outcome is the successful transfer of heat from the 

combustion process to a thermoelectric generator (TEG) or another power conversion 

system with high efficiency, leading to a significant amount of electricity being 

generated from the waste. 

Pollution Reduction through Filtration: Another expected outcome is the reduction of 

harmful emissions produced during the burning process. The integration of an air 

filtration system is expected to significantly lower pollutants such as carbon monoxide, 

nitrogen oxides, and particulate matter, ensuring that the process complies with 

environmental standards and reduces the overall environmental impact. 

Recycling of Burnt Waste for Road Construction: The project aims to demonstrate that 

the waste ash and residue left after burning can be repurposed for road construction. 

The expected outcome is the successful recycling of this material, showing that burnt 

waste can contribute to infrastructure development, further promoting sustainability 

and reducing landfill waste. 

Scalability and Economic Viability: A key expected outcome is to assess the scalability 

of the system. The project will show that this waste-to-energy solution can be scaled 

for both small- and large-scale applications, making it a viable option for different 

settings, including households, industries, and municipalities. The economic analysis 

will show that the system is cost-effective and competitive with traditional energy 

sources, making it a practical solution for energy generation and waste management. 

Prototype Demonstration: The final expected outcome is the successful creation and 

testing of a prototype that integrates all these elements: waste-to-electricity 
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conversion, pollution reduction, and recycling of burnt materials. The prototype will 

demonstrate the practicality of this solution in real-world conditions, serving as a proof 

of concept for further development and implementation. 

Contribution to Sustainable Energy and Waste Management: Ultimately, the expected 

outcome is to create a sustainable, environmentally friendly solution that not only 

generates electricity but also addresses key challenges in waste management. The 

project will contribute to the broader goal of promoting renewable energy and 

sustainable waste practices, helping reduce environmental pollution and promoting a 

circular economy. 

Future Scope: 

The project holds significant potential for future development and real-world 

application. As urban populations continue to grow, so does the volume of waste 

generated daily. This system can be scaled up to serve municipal waste management 

programs, providing a dual benefit of waste reduction and clean energy generation. 

Future advancements can include the integration of automated waste sorting systems 

to enhance efficiency and reduce manual labor. Additionally, adopting advanced 

thermoelectric materials or steam turbine systems could increase energy conversion 

efficiency. 

With further research, this system can be adapted to work with biodegradable and 

medical waste, expanding its usability across various sectors. The project also opens 

doors to implementing smart monitoring systems using IoT for real-time tracking of 

energy production, emissions, and system performance. 

From an environmental perspective, further improvement of the air filtration unit can 

lead to near-zero emissions, making it even more eco-friendly. Moreover, the residual 

ash can be studied further for use in creating eco-bricks or construction-grade 

materials, contributing to the circular economy. 

The system can also be modularized for use in rural areas, military bases, or disaster 

zones, where conventional electricity is limited but waste is abundant. Government and 

private partnerships can help in commercializing the model for widespread 

deployment. 
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Overall, this project lays the foundation for a sustainable, scalable, and smart waste-

to-energy system, contributing to clean energy goals and better urban waste 

management. 

 


