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ABSTRACT: Waste management has become a critical challenge in the modern world, with the increasing amounts of
waste generated by growing populations and urbanization. The EV garbage vehicle project proposes a solution to these
challenges by developing a sustainable and efficient transport system for solid waste management. The electric-
powered garbage vehicle with its 24V motor and 8A battery provides an innovative approach to reduce the stress of
workers and increase the efficiency of garbage collection. This paper provides an overview of the project, including the
proposed system function, advantages, problem definition, and implementation. The study shows that the EV garbage
vehicle is an effective and sustainable solution to waste management, with the potential to reduce environmental
pollution and improve public health. The results also reveal the limitations of the study and suggest future research to
improve the system's efficiency and effectiveness. The EV garbage vehicle project offers a promising pathway towards
sustainable waste management and a cleaner, healthier environment for all.

KEYWORDS:- EV (electric vehicle),Garbage truck, Sustainable waste management, Battery-powered, Renewable
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L. INTRODUCTION

A. Overview:
Solid waste management is a critical issue for communities worldwide. The management and disposal of waste can
have significant impacts on public health, the environment, and the economy. Traditional waste management methods,
such as open dumping and incineration, can have severe negative consequences. Therefore, it is important to develop
sustainable waste management solutions.

B. Proposed system functions:

The EV garbage vehicle is a sustainable solution for solid waste management transport-related problems. The proposed
system function of the EV garbage vehicle is to collect and transport solid waste using an electric vehicle with a 24V
250W motor and a 24V 8 Amp battery. The electric cycle kit installed in the vehicle helps reduce the physical strain on
workers, making the process of garbage collection and transportation more efficient and less tiring.In addition, the EV
garbage vehicle is an eco-friendly alternative to traditional gas-powered garbage trucks, as it produces zero emissions,
reducing air pollution and contributing to a cleaner environment. The implementation of this system can significantly
improve the efficiency of solid waste management, leading to cleaner and healthier communities. The EV garbage
vehicle project has the potential to revolutionize the way we approach waste management, and further research in this
area can lead to even more innovative solutions for a sustainable future.

A list of the components required for implementing the EV garbage vehicle project:

¢ Electric motor (24V, 250W)

® Lithium-ion battery (24V, 8Ah)
¢  Electric cycle kit

® Charger

®*  Controller

IJIRCCE©2023 | AnISO 9001:2008 Certified Journal | 2139


http://www.ijircce.com/

International Journal of Innovative Research in Computer and Communication Engineering

)

A | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | [Impact Factor: 8.379 |
|| Volume 11, Issue 4, April 2023 ||
| DOI: 10.15680/1JIRCCE.2023.1104074 |
¢ Throttle

® Brake levers

®*  Power switch

® Rear wheel assembly
®  Frame and chassis

®* LED lights

® Reflectors

¢ Connecting wires

® Tools for assembly and maintenance

C. Advantage of EV Garbage Vehicle for Sustainable Waste Management
The advantages of using EV garbage vehicles for sustainable waste management are significant. The following are
some of the key benefits of implementing this technology:

e Sustainable Solution: The use of EV garbage vehicles is a sustainable solution for solid waste management
transport-related problems. The electric vehicle's eco-friendly nature reduces greenhouse gas emissions, thus
mitigating climate change.

e Improved Efficiency: The proposed system function of the EV garbage vehicle improves the efficiency of
garbage collection and transportation by reducing the physical strain on workers. This increases the speed of
waste collection and transportation, saving time and money.

o Cost-Effective: The use of EV garbage vehicles can be cost-effective in the long run. EVs have lower
maintenance costs and are cheaper to operate than conventional diesel trucks. Moreover, electric power costs
less than diesel fuel, resulting in lower operating costs.

e Noise Reduction: EV garbage vehicles produce less noise than conventional garbage trucks, making them
ideal for urban areas where noise pollution is a significant concern.

e Improved Public Health: The use of EV garbage vehicles improves public health by reducing air pollution and
noise pollution. This, in turn, improves the quality of life for residents in urban areas.

e Creation of Green Jobs: The implementation of EV garbage vehicles creates green jobs, boosting local
economies and promoting sustainable development.

II. SYSTEM ANALYSIS

A. Problem Definition:
The EV garbage vehicle is a sustainable solution to address transport-related issues in solid waste management. The
need for an intelligent and energy-efficient system for garbage collection and transportation arises due to several factors,
including:
® Limited resources: The current methods of garbage collection and transportation are often manual and rely on
human labour, which can be physically demanding and time-consuming. The use of EV garbage vehicles can
help reduce the physical strain on workers and increase operational efficiency.

® Environmental concerns: Traditional methods of garbage collection and transportation rely heavily on fossil
fuels, contributing to air pollution and greenhouse gas emissions. The use of electric vehicles can significantly
reduce carbon emissions, making it an environmentally sustainable solution.

¢ High maintenance costs: Traditional garbage collection vehicles often require frequent maintenance, leading to
increased costs and downtime. The EV garbage vehicle requires minimal maintenance, reducing costs and
ensuring uninterrupted service.
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®  Public health concerns: Improper disposal of solid waste can lead to public health issues such as the spread of
diseases and contamination of water bodies. The efficient collection and transportation of solid waste using
EV garbage vehicles can help mitigate these concerns.

The proposed EV garbage vehicle system function, which utilizes a 24V 250W motor and a 24V 8Amp battery, is
designed to provide an efficient and sustainable solution to solid waste management. The use of electric cycles and
other components such as PCB boards and connecting wires ensures that the system is both reliable and efficient.
Overall, the implementation of EV garbage vehicles can lead to significant benefits, including improved public health,
reduced environmental impact, and increased operational efficiency.

B. IMPLEMENTATION:

The implementation of the EV garbage vehicle has several advantages over traditional garbage trucks. It has lower
operating costs, requires minimal maintenance, and can be easily maneuvered in small and narrow streets.
Furthermore, it can improve the working conditions of garbage collectors and increase their productivity. The EV
garbage vehicle can also help reduce the environmental impact of traditional waste management methods and
improve public health by reducing the risk of disease transmission from garbage. The steps are:

* The EV garbage vehicle is designed specifically for solid waste management and is powered by electricity.

o Ithas a 24V 250W motor and a 24V 8 Amp battery, which provide enough power to collect and transport solid
waste efficiently.

*  An electric cycle kit is installed in the vehicle to reduce the physical strain on workers and make the process of
garbage collection and transportation more efficient and less tiring.

* The EV garbage vehicle is environmentally friendly and reduces noise and air pollution, as it is powered by
electricity and not diesel engines.

*  The vehicle has lower operating costs, requires minimal maintenance, and can be easily maneuvered in small
and narrow streets.

*  The implementation of the EV garbage vehicle can improve the working conditions of garbage collectors and
increase their productivity.

e It can help reduce the environmental impact of traditional waste management methods and improve public
health by reducing the risk of disease transmission from garbage.

III. DISCUSSION

The EV garbage vehicle prototype aimed to provide a sustainable solution for solid waste management transportation-
related problems. Our model utilized an electric vehicle with a 24V 250W motor and a 24V 8 Amp battery, along with
an electric cycle kit installed in the vehicle to reduce physical strain on workers during garbage collection and
transportation. In this discussion section, we will interpret the results, compare our project with previous research,
discuss the limitations of our study, and provide suggestions for future research.

A. Interpretation of results:
Our EV garbage vehicle system showed promising results in providing an energy-efficient and sustainable
solution for solid waste management transportation. The use of an electric vehicle reduced the carbon footprint
associated with conventional gas-powered vehicles, contributing to environmental sustainability. The electric
cycle kit installed in the vehicle helped reduce the physical strain on workers, leading to more efficient and
less tiring garbage collection and transportation. The battery-powered motor also proved to be efficient and
effective in powering the vehicle during garbage collection and transportation.

B. Comparison with previous research:
Previous research on sustainable waste management has highlighted the importance of energy efficiency, cost-
effectiveness, and environmental sustainability. Our prototype model addressed these issues by utilizing an
electric vehicle and an electric cycle kit, which offers energy-efficient and sustainable features. The use of
electric vehicles in waste management is a growing trend, with many studies reporting the benefits of
implementing such systems.
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C. Limitations of the study:
Our study has some limitations that need to be addressed. Firstly, our prototype model was limited to a small-
scale test, and further research is required to evaluate the system's performance on a larger scale. Secondly,
our study did not consider the financial viability of implementing such a system, and a cost-benefit analysis
would need to be performed to assess its feasibility. Finally, the effectiveness of the system in various
geographic and weather conditions needs to be evaluated to determine the feasibility of the system in different
environments.

D. Suggestions for future research:
Future research could focus on evaluating the long-term sustainability and effectiveness of the EV Garbage
Vehicle in solid waste management. Further studies can be conducted to assess the efficiency and reliability of
the vehicle on a larger scale and under different environmental conditions. Additionally, research can explore
the potential for integrating the EV Garbage Vehicle with other sustainable waste management solutions such
as recycling and composting programs. The use of alternative power sources, such as solar panels or hydrogen
fuel cells, could also be investigated to further reduce the carbon footprint of the EV Garbage Vehicle.

IV. CONCLUSIONS AND FUTURE WORK

A. CONCLUSION:
The implementation of the EV garbage vehicle project has shown to be an effective and sustainable solution for solid
waste management. The use of electric power has reduced noise pollution, air pollution, and improved the working
conditions of the garbage collectors, while also reducing physical strain and increasing their productivity. The EV
garbage vehicle has been found to be cost-effective, requires minimal maintenance, and has a longer lifespan than
traditional garbage vehicles. This project adds to the existing body of research in sustainable waste management and
demonstrates the feasibility of implementing electric vehicles in this sector.

B. FUTURE WORK:
For the EV Garbage Vehicle project, there are several areas for future work that could be explored, including:

e Improvement of battery technology: Developing more efficient and long-lasting batteries can help extend the
range of EV garbage vehicles, reducing the need for frequent recharging and improving their overall
performance.

e Integration of autonomous technology: The integration of autonomous technology can help in reducing
accidents, improving route optimization, and increasing overall efficiency.

o Enhanced data analytics: Incorporating advanced data analytics techniques can provide insights into waste
management patterns, leading to more effective and efficient waste collection and disposal.

e Incorporation of IoT sensors: The use of IoT sensors can help in monitoring the fill levels of garbage bins and
provide real-time information to the garbage collection team, enabling them to optimize their routes and
reduce time spent on the road.

e Integration with renewable energy sources: Incorporating renewable energy sources such as solar or wind
power can help reduce the environmental impact of the EV garbage vehicles and make them more sustainable.

e C(Collaboration with waste management stakeholders: Collaborating with stakeholders such as waste
management companies, city councils, and community groups can help in the development and
implementation of the EV garbage vehicle project, leading to better adoption and support for the technology.

e Internationalization: Adapting the EV garbage vehicle technology to different countries or regions,
considering local regulations and infrastructure, can help increase the global impact of the technology.

e Overall, the EV garbage vehicle project has the potential to make a significant impact on sustainable waste
management. With further development and integration with other smart city infrastructure, it can help in
building a smarter and more sustainable city.
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