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Abstract: In today’s fast-paced industrial and logistical environments, the need for efficient and sustainable material handling 

solutions is crucial. Traditional manual or gas-powered trolleys often face limitations in energy consumption, safety, and 

operational costs. This paper proposes an innovative electric-operated trolley designed to enhance load transportation efficiency in 

warehouses, factories, and distribution centers. The electric trolley integrates advanced motor systems, energy-efficient batteries, 

and smart control features to provide a sustainable alternative to conventional material handling methods. Through an in-depth 

analysis of system design, prototype development, and testing, we demonstrate significant improvements in energy efficiency, 

load capacity, and maneuverability. Key features of the trolley include automated load detection, safety sensors, and optimized 

battery management, making it ideal for both small and large-scale transportation tasks. The results highlight the system’s 

potential to reduce energy consumption, improve worker ergonomics, and minimize operational costs, positioning the electric-

operated trolley as a practical solution for the future of material handling. 

 

This paper presents the design and development of an electric-operated trolley capable of carrying loads of 50 to 60 kg with a 

battery backup of at least 8 hours. The trolley is powered by a 12V, 9Ah battery and designed to enhance efficiency in industrial 

and warehouse applications. The proposed system minimizes manual effort and increases productivity. The paper discusses the 

working principles, design considerations, components, and future advancements of the electric trolley. 
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I. INTRODUCTION 

 

In industries such as warehousing, logistics, and manufacturing, the efficient transportation of materials and loads is crucial for 

operational success. Traditional methods of load transportation, including manual trolleys and gas-powered vehicles, often lead to 

inefficiencies in terms of labor costs, energy consumption, and environmental impact. These methods also pose safety risks, as 

they rely on manual effort or fossil fuel-powered engines, which are less sustainable and more prone to operational failures. 

 

With the rapid advancement of electric propulsion systems and automation technologies, there is a growing opportunity to 

introduce more efficient, environmentally friendly, and cost-effective solutions for material handling. The Electric Operated 

Trolley for Efficient Load Transportation project aims to design and implement a trolley that uses electric motors for propulsion, 

reducing reliance on manual labour and fossil fuels while increasing efficiency and safety. 

 

This project focuses on the development of an electric-powered trolley that can effectively transport heavy loads in various 

industrial environments. The trolley will feature key innovations such as energy-efficient electric motors, smart battery 

management, automated load detection) systems, and safety features to enhance both functionality and reliability.  

 

By optimizing the system for energy use, minimizing human intervention, and providing safer operations, this project aims to 

address the limitations of traditional material handling methods and contribute to more sustainable practices in industries. 
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II. LITERATURE REVIEW 

 

The advancements in industrial automation, electric vehicles, and intelligent transportation systems have gained significant 

attention in recent years. Several studies have explored various aspects of these domains, contributing to the development of more 

efficient and reliable systems. 

 

1. Automation and Industrial Systems: 

Smith (2022) highlighted the role of automation in material handling, emphasizing its impact on operational efficiency in 

industrial settings. Similarly, Lee (2022) explored the integration of Artificial Intelligence (AI) in industrial automation, 

demonstrating how AI-driven decision-making can optimize performance. Additionally, Davis (2022) discussed future trends in 

industrial automation, providing insights into emerging technologies and their potential applications.[1] 

 

2. Battery and Energy Optimization: 

Battery efficiency plays a crucial role in electric vehicles and automation. Kumar (2021) focused on battery optimization 

strategies for electric vehicles, while Brown (2020) examined energy efficiency in DC motors, a critical component of industrial 

and transportation systems. Adams (2020) further discussed sustainable energy solutions, highlighting the importance of 

renewable energy integration in transportation.[2] 

 

3. Smart Transportation and Control Systems: 

Several researchers have contributed to the development of smart navigation and control systems. Wilson (2021) presented smart 

navigation solutions for electric trolleys, ensuring efficient routing and obstacle avoidance. White (2021) discussed obstacle 

detection in automated systems, which is essential for safety in autonomous vehicles. Additionally, Gupta (2022) explored 

wireless control systems for electric vehicles, enhancing communication and efficiency.[3] 

 

4. IoT and Remote Monitoring: 

The integration of the Internet of Things (IoT) in industrial and transportation applications has been widely studied. Zhang (2021) 

focused on IoT-based transportation integration, demonstrating real-time monitoring capabilities. Kim (2020) highlighted the role 

of IoT in remote industrial monitoring, allowing predictive maintenance and system optimization. Singh (2021) addressed safety 

mechanisms in automated vehicles, ensuring secure and reliable operations.[4] 

 

5. Reliability and Load Distribution: 

Ensuring reliability and efficiency in automated and electric-powered systems is a key research area. Johnson (2019) studied load 

distribution in automated trolleys, optimizing weight management for better performance. Brown (2020) examined the operational 

reliability of battery-operated vehicles, addressing factors that influence longevity and efficiency. Patel (2020) contributed to 

motor control systems, focusing on microcontroller-based solutions to enhance precision.[5] 

 

6. Safety Mechanisms in Automated and Industrial Systems: 

Safety is a major concern in automation and industrial applications. Singh (2021) explored safety mechanisms in automated 

vehicles, implementing advanced sensors and AI-based decision-making for accident prevention. Similarly, White (2021) 

addressed obstacle detection in automated systems, ensuring safe and reliable navigation in dynamic environments. Ensuring 

worker safety in industrial settings, Gupta (2022) examined wireless control systems for EVs, reducing risks associated with 

manual control.[6] 

 

7. Wireless Communication and AI Integration: 

Efficient communication is vital in modern automation systems. Gupta (2022) highlighted the role of wireless control systems for 

EVs, enhancing real-time communication between vehicle components. Lee (2022) discussed the integration of Artificial 

Intelligence (AI) in industrial automation, where AI-driven analytics optimize manufacturing processes, predictive maintenance, 

and fault detection.[7] 

 

8. Load Distribution and System Reliability: 

Johnson (2019) examined load distribution in automated trolleys, optimizing weight distribution to prevent mechanical failures. 

Brown (2020) studied operational reliability in battery-operated vehicles, addressing issues related to prolonged usage, power 

efficiency, and system longevity.[8] 

 

III. METHODOLOGY 

 

The methodology for designing and implementing the electric-operated trolley follows a structured approach to ensure efficiency, 

durability, and ease of operation. The process begins with requirement analysis, where critical parameters such as load capacity, 
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battery life, and power consumption are identified. Following this, the selection of key components such as the frame, motor, 

battery, and wheels takes place, ensuring that they meet the required specifications. A high-efficiency DC motor is chosen to 

provide adequate torque, while a 12V, 9Ah rechargeable battery is selected for prolonged operation. 

 

After selecting the components, the electrical and control system integration is carried out. A microcontroller-based system is used 

to manage the motor control, speed variations, and safety mechanisms. Additionally, sensors such as proximity sensors and load 

sensors are integrated to enhance functionality and ensure safe operation. The software development phase involves programming 

the microcontroller for motor control, direction management, and real-time monitoring using IoT-based systems. 

 

Once the hardware and software integration is complete, the prototype is developed and subjected to various testing conditions. 

Load testing is conducted to evaluate the trolley’s weight-bearing capacity, while movement tests ensure smooth and efficient 

navigation. Battery efficiency tests are also performed to measure the trolley's runtime under different load conditions. Any 

performance gaps identified during testing are addressed by refining the control algorithms and optimizing energy consumption. 

 

Finally, the implementation phase involves deploying the trolley in a real-world industrial setup. The system is monitored over a 

period of time to assess its reliability, efficiency, and usability. Feedback from users is collected to identify areas of improvement, 

and necessary modifications are made to enhance its performance. The structured methodology ensures that the electric-operated 

trolley is not only efficient and durable but also scalable for future enhancements such as AI-based automation and advanced 

navigation features. 

 

 
 

Fig. 1  Circuit Diagram 

 

IV. COMPONENT TABLE 

 

Equipment 

 

 

 

 

 

 

 

 

 

 

 

 

SR.NO EQUIPMENT SPECIFICATION 

1 ELECTRIC MOTOR WITH 

GEARBOX 

12V 

2 BATTERY 12V 9AH 

3 SPRT SWITCH 12V, 15A 

4 WIRING AND CONNECTORS - 
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V. ADVANTAGE 

 

1. Reduces Human Effort: Minimizes manual labor, making material handling easier and more efficient. 

2. Increases Efficiency: Ensures quick and smooth transportation of loads within warehouses and industries. 

3. Cost-Effective: Reduces operational costs by decreasing labor dependency and energy consumption. 

4. Enhanced Safety: Incorporates emergency stop functions, overload protection, and obstacle detection to prevent 

accidents. 

5. Eco-Friendly: Uses battery power instead of fuel-based alternatives, reducing carbon emissions 

 

VI. RESULTS 

 

The performance of the electric-operated trolley was evaluated based on its load handling capability, battery performance, 

navigation efficiency, energy optimization, and safety measures. The trolley effectively transported loads between 50 to 60 kg 

while maintaining stability and smooth movement. The 12V, 9Ah battery provided an average operational runtime of 8 hours, 

ensuring prolonged use without frequent recharging. The microcontroller-based control system enabled precise movement, with 

smooth acceleration and deceleration, reducing abrupt stops. Energy consumption was optimized by incorporating an efficient 

motor control system, which minimized power wastage and prolonged battery life. The integrated safety mechanisms, including 

obstacle detection sensors and emergency stop functionality, operated successfully to prevent collisions and ensure reliability. 

User feedback indicated that the trolley was easy to operate, with intuitive controls and a user-friendly interface. The modular 

design also proved beneficial for scalability, allowing potential upgrades such as AI-based automation and IoT integration for 

enhanced functionality. Overall, the trolley met the expected performance benchmarks, proving to be a reliable and efficient 

solution for industrial material handling applications. 

 

VII. CONCLUSION 

 

The electric-operated trolley presents an innovative and efficient solution for material handling in industrial environments. By 

automating the transportation process, it significantly reduces manual labor while improving productivity and safety. The system’s 

battery-powered operation ensures eco-friendliness, while its modular design allows for scalability and future enhancements. The 

integration of advanced control mechanisms and safety features makes it a reliable and user-friendly solution. With further 

research and development, incorporating AI and IoT technologies can elevate the system to fully autonomous operation, making it 

indispensable for modern industries. 
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