
I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 6, November 2025 

Copyright to IJARSCT      DOI: 10.48175/568   803 

   www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 

A Sustainable Kinetic Energy-Powered Pumping 

Framework for Off-Grid Water Treatment 

Applications  
Shrivats Sharma1 and Dr. Harsh Pandey2 

1Research Scholar, Department of Mechanical Engineering 
2Assistant Professor, Department of IT and CS 

Dr. C. V. Raman University, Kargi Road Kota, Bilaspur, (C.G.) 
1shrivatslt21@gmail.com, 2harsh.pandey@gmail.com 

 

Abstract: Supplying clean and dependable water treatment services in remote and isolated regions 

remains a significant challenge due to the limited availability of reliable electrical power. Many rural 

and off-grid communities continue to rely on diesel-powered pumps or inconsistent grid electricity to 

operate water supply systems. These conventional energy sources not only increase operational and 

maintenance costs but also contribute to environmental pollution and carbon emissions. Therefore, 

there is a growing need for sustainable and energy-efficient alternatives that can ensure continuous 

water treatment while minimizing dependence on fossil fuels. 

This study introduces a renewable energy-driven water pumping system that harnesses naturally 

available kinetic energy from sources such as wind and flowing water. The proposed system converts 

kinetic energy into electrical energy through an energy conversion mechanism, which is subsequently 

used to power both the water pumping unit and the associated purification processes. The overall 

framework is developed using engineering design principles, mathematical modelling, computer-based 

simulations, and prototype-level experimental validation to investigate its operational feasibility under 

different environmental and loading conditions. 

Performance evaluation demonstrates that the renewable energy-based system effectively utilizes 

locally available natural resources to provide a reliable and continuous power supply for water 

treatment applications. The proposed approach significantly reduces dependence on diesel generators 

and conventional grid electricity, leading to lower energy consumption, reduced operating costs, and 

decreased environmental impact. The system also exhibits stable performance under varying climatic 

and operating conditions, highlighting its adaptability and resilience in real-world scenarios. 

The proposed renewable energy-powered pumping system offers a practical, economical, and 

environmentally sustainable solution for water treatment in remote and resource-constrained areas. Its 

low energy requirement, reduced maintenance needs, and ability to operate independently of 

conventional power infrastructure make it a promising option for decentralized water supply systems 

and long-term rural water management.    
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