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Abstract: As the world shifts toward cleaner and more sustainable energy sources, floating waterwheel systems are gaining
attention for their ability to generate electricity from flowing water in an environmentally friendly way. These systems make use
of river and stream currents to produce power without the need for dams or major infrastructure, making them ideal for rural
and offgrid areas. This review looks at how floating waterwheels work, the different designs available, and how they’ve improved
over time. It also examines their benefits such as being low-cost, easy to deploy, and having minimal environmental impact while
acknowledging challenges like seasonal water flow changes and maintenance issues. With continued research and development,
floating waterwheels could play a key role in the future of decentralized and sustainable energy production.

L. INTRODUCTION
The search for clean, sustainable, and accessible energy sources has become more urgent in the face of climate change and rising
global energy demands. While solar and wind energy have seen widespread adoption, water-based energy systems continue to offer
untapped potential especially in regions with flowing rivers and streams. Among the various hydro-based technologies, floating
waterwheels have emerged as a simple yet effective method of generating electricity from moving water without the need for large
dams or complex infrastructure.
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Figure 1.Growth in RE will reduce the use of fossil fuels to generate electricity

Floating waterwheel systems harness the kinetic energy of flowing water to produce power in a way that is both environmentally
friendly and cost-effective. Unlike traditional hydropower setups that often involve significant ecological disruption, these systems
can be installed with minimal impact on aquatic life and river ecosystems. Their portability and ease of installation also make them
especially suitable for rural or remote communities where access to the power grid is limited or unavailable.

This paper explores the concept, design, and working principles of floating waterwheels, while reviewing recent innovations and
real-world applications. It also examines the advantages and challenges of using this technology, providing insights into its potential
as a reliable source of renewable energy in the journey toward a greener and more equitable energy future. One of the key
advantages of floating waterwheels is their adaptability to a variety of water bodies, particularly rivers with moderate flow rates.
Despite their promise, floating waterwheels also face a number of challenges that need to be addressed for widespread adoption.
Variability in water flow due to seasonal changes or climate events can impact performance and reliability.
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Debris in the water can damage the wheel or obstruct movement, requiring regular maintenance and site monitoring. Moreover,
while the technology is relatively simple, optimizing efficiency especially in low-flow conditions requires careful design of turbine
blades, anchoring systems, and energy conversion units. Current research is focused on improving these aspects and exploring
hybrid systems that combine waterwheel power with solar or storage solutions to ensure consistent energy supply. By addressing
these limitations, floating waterwheels can become a vital part of the decentralized renewable energy landscape.

1. METHODOLOGY

This review paper is based on a systematic analysis of existing literature, research studies, technical reports, and real-world case
studies related to floating waterwheel power generation. Sources were selected from peer-reviewed journals, conference
proceedings, and publications from environmental and energy research organizations. The selection focused on materials published
within the last two decades to capture both historical context and recent advancements. Keywords such as “floating waterwheel,”
“hydrokinetic energy,” “renewable river energy,” and “eco-friendly hydro systems” were used in academic databases like IEEE
Xplore, ScienceDirect, and Google Scholar. Studies were categorized based on key themes such as design evolution, efficiency
improvements, environmental impact, cost analysis, and deployment in different geographic conditions.

A. The Significance Of Hydropower As A Renewable Energy Source

Hydropower, as a renewable energy source, occupies a prominent position within the global energy landscape. It represents a resource
that is both replenishable and sustainable, derived from the perpetual movement of water driven by Earth’s natural processes. The use
of hydropower aligns perfectly with the broader transition towards cleaner, more sustainable energy sources that hydropower has
minimal greenhouse gas emissions and serves as a critical component of the energy mix in many nations. In the global electricity
generation landscape, renewable energy sources play a significant role, constituting a considerable share of 2587.6 gigawatts.
Hydropower stands as the largest contributor to electricity production as depicted in Figure 2 Moreover, the combined forces of solar
and wind energy make up 50% of the total electricity share. Meanwhile, geothermal,ocean, and biomass-based power plants
contribute slightly over 6%, highlighting the diversification of renewable energy technologies in the global energy mix. This shift
towards cleaner and more sustainable power sources is essential in the fight against climate change and reducing our reliance on
fossil fuels.
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Figure 2. Global electricity generation breakdown by renewable sources

B. Scope Of This Review

This review paper examines the potential of floating structured pico hydropower plants compared to tradi- tional hydropower,
focusing on efficiency, practicality, and adaptability. It explores their role in capturing untapped hydropower resources, reducing
carbon emissions, and con- tributing to cost-effective energy generation for sustainable landscapes. As the world transitions to
greener energy sources, these plants offer promising solutions for addressing global energy challenges. Subsequent sections will
provide a detailed analysis of their operational efficiency, comparative advantages, and impact on energy grids, offering valuable
insights for stakeholders and policymakers.
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C. Aim And Objectives

This review paper aims to comprehensively explore the potential of floating structured pico hydropower plants in the context of

small-scale hydropower. This exploration is driven by the following main objectives:

o Evaluation of Floating Waterwheel Power Gener- ators: The primary objective of this research is to evaluate the feasibility and
effectiveness of floating waterwheel power generators as a renewable energy solution. This includes assessing their design,
func- tionality, and potential applications in small-scale hydropower projects.

o Assessment of Environmental and Economic Impacts: This involves analyzing their ecological footprint, cost-effectiveness, and
contributions to sus- tainable energy production, as

o well as their potential role in rural electrification and economic development.

o Investigation of Experimental Research and Efficiency Optimization: Another objective is to investi- gate experimental research
and efficiency optimization techniques to enhance the performance, reliability, and cost-effectiveness of floating waterwheel
power gener- ators. This includes exploring various aspects such as performance testing, design optimization, and environ-
mental impact assessment to maximize energy output while minimizing environmental disruption and operational costs.

1. FLOATING WATERWHEEL POWER GENERATORS

The concept of floating waterwheel power generators described in the document involves the development of a standalone power
generation system that utilizes the flow of water in rivers and canals. The system consists of a floating structure equipped with a
water wheel, which is driven by the flowing water. The rotation of the water wheel generates power that can be used for various
applications, such as village electrification, agriculture water pumping, and bridge street lights. The physical structure of the system
is designed using non-corrosive and unbreakable materials like mild steel and fiberglass. The water wheel is spe- cially designed
with blades that rotate in the direction of the water flow, ensuring continuous power generation. The system operates independently
without the need for external electric grid power. The generated power can be used directly or stored in batteries for later use. One of the
main advantages of waterwheel power generators over traditional hydropower turbines is their portability and flexibility as depicted
in Figure 3.

Figure 3. Shows the concept of floating waterwheel power generators

The floating nature of the system allows it to be easily anchored and unanchored in different water bodies, such as canals and
rivers. This mobility enables the system to be deployed where needed, offering greater accessibility to remote areas or locations
with varying water flow conditions. Waterwheels are less expensive to install and maintain than standard

hydropower turbines. The system described in the document does not require permanent instal- lations or civil foundations, which
can be expensive and time-consuming. This makes floating

waterwheel power generators a cost-effective option, particularly in areas where constructing dams or large-scale hydroelectric
plants may not be feasible. Another advantage of waterwheels is their environmental friendliness. The system operates without
causing pollution and utilizes renewable energy from flowing water.It does not require the construction of dams or impoundments,
minimizing the potential negative impacts on ecosystems and aquatic habitats. This makes waterwheel power generators a
sustainable and green energy solution. The floating waterwheel power generators described in the document offer a high level of
efficiency. The design incor- porates aerodynamically designed floats and utilizes the force of flowing water to drive the water wheel,
even at lower flow rates. The system includes a linear power generator and can harness the energy from the flowing water with
relatively low maintenance requirements.
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V. CONCLUSION

Floating waterwheel systems present a promising and eco-friendly solution for generating renewable energy from flowing water
sources such as rivers and canals. Their simple design, minimal environmental impact, and adaptability to various site conditions
make them particularly suitable for decentralized power generation, especially in rural and off-grid communities. Unlike
conventional hydropower plants, these systems do not require large-scale infrastructure or disrupt natural water flow, offering a
more sustainable alternative for small-scale energy needs.

Through this review, it is evident that while floating waterwheels offer several benefits including low cost, ease of deployment, and
environmental compatibility they also face certain technical and operational challenges. Issues such as variable water flow, debris
interference, and efficiency limitations need to be addressed through continued research and design optimization. Nevertheless, with
advancements in materials, turbine design, and hybrid energy integration, floating waterwheels have the potential to play a vital role
in the global transition toward clean and distributed energy systems. Future efforts should focus on improving performance,
developing region-specific models, and creating supportive policy frameworks to encourage wider adoption of this sustainable
technology
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