(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 6, May 2024

Solar Water Purifier Machine

Prof. Kalpana D. Vidhate', Onkar S. Sarode’, Vishal R. Achalkar’, Dnyaneshwar B. Bhujbal4
Assistant Professor, Department of Electrical Engineering’
Students, Department of Electrical Engineering™*
Dr. Vithalrao Vikhe Patil, College of Engineering, Ahmednagar, India

Abstract: The Solar Water Purifier Machine (SWPM) is an innovative device designed to provide clean,
potable water using solar energy, particularly in remote or disaster affected areas. This paper explores the
design, functionality, and effectiveness of the SWPM, highlighting its potential impact on communities
lacking access to safe drinking water. The study includes a detailed analysis of the components, the working
mechanism, and a comparison with traditional water purification methods. Additionally, it examines the
environmental benefits and economic feasibility of deploying SWPMs in various regions . The purified
water is then stored in a tank for later use. The machine is designed to be low cost, portable, and easy to
operate, making it ideal for use in areas where access to clean water is limited. The solar powered
operation ensures sustainability and reduce the carbon footprint, making it an environmentally friendly
solution for water purification.
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I. INTRODUCTION

Only 3% of the water available on earth is fresh water. Two thirds of this fresh water is present in frozen glaciers. On
an average over 1.1 billion people over the globe lack proper access to any fresh water reserves and over 2.7 billion
people face scarcity of water at least once a month. But fortunately as we know 71% of earths surface is water and 97%
of that water is sea water. So here we develop a portable solar powered se water desalination as well as water purifier to
solve the water problem with a smart innovative concept. The solar portable purifier serves the following key aspects *
Fast Water Desalination ¢ Instant Purification of desalinated water using RO system ¢ Added UV sterilization for virus
bacteria sterilization * Compact Design * Portable Design Easy to Move ¢ Solar Powered — No External Power Needed ¢
Easy Maintenance System The machine makes use of a 3-stage process to convert salty seawater to pure drinkable
water. The system first allows user to pour salty water via a mesh-based inlet were largewaste like plastic granules or
stones, weed etc gets separated. This water is then pumped into a large purification chamber having 3 layers of purifiers
including sand and gravel for filtering weed, sand and large salt particles. The output of this process is still salty water
but without any particles. This water is then passed on to the second filtration where we use reverse osmosis to filter out
salt from the water. Here we use 3 filtration membranes to filter out fresh water from salty water and trap the salt
particles in membrane filters. This project aims to create a portable solar-powered seawater desalination and purifier
machine, designed to address the pressing issue of water scarcity. The machine utilizes renewable energy to convert
seawater into potable water, providing a sustainable and environmentally friendly solution. It integrates several
innovative features to ensure efficient operation and ease of use. The desalination process starts with the user pouring
seawater into a mesh-based inlet, which filters out large debris like plastic granules, stones, and weeds. This pre-filtered
water is then pumped into a purification chamber containing multiple layers of filters, including sand and gravel, to
remove additional particles and large salt fragments. Although the output at this stage is still salty, it is free of solid
impurities. Next, the water undergoes a reverse osmosis (RO) process, where it passes through three filtration
membranes. This step effectively removes dissolved salts and other contaminants, yielding fresh water. The purified
water is then stored in an elevated tank. When the water tap is activated, water flows from the tank through a UV
sterilization unit. The UV light eliminates any remaining bacteria and viruses, ensuring the water is safe to drink. This
three-stage process—pre filtration, reverses osmosis, and UV sterilization— ensures comprehensive purification
without the need for chemical additives like chlorine.
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II. LITERATURE REVIEW

2.1 Traditional Water Purification Methods Boiling: Effective in killing pathogens but energy-intensive and not feasible
for large-scale or continuous use. Chlorination: Common in urban areas but can produce harmful by-products such as
trihalomethanes. Filtration: Effective at removing particulates and some microbes but requires regular maintenance and
filter replacement. Reverse Osmosis (RO): Highly effective at removing a wide range of contaminants but is expensive,
energy-consuming, and generates wastewater.

2.2 Solar Water Purification Technologies Solar Still: A passive method that uses solar energy to evaporate and
condense water. It is simple and low-cost but has a slow purification rate. Solar Disinfection (SODIS): Involves
exposing water in transparent plastic bottles to sunlight, which inactivates pathogens through UV radiation and heat.
Effective but limited by the volume of water that can be treated. Photocatalysis: Uses solar energy and a photocatalyst
to degrade organic contaminants. Promising for advanced oxidation processes but still under development for large
scale applications.

II1. DESIGN AND COMPONENTS

3.1 Photovoltaic (PV) Panels Function: Convert solar energy into electrical energy. Specifications: High-efficiency,
foldable monocrystalline panels. Typical output: SOW-100W, depending on the model. Features: Lightweight, durable,
and weather-resistant. 3.2 Water Pump Function: Draws water into the purification system. Specifications: Low-energy,
solar-powered pump with a flow rate of 2-5 liters per minute. Features: Portable, energy-efficient, and capable of lifting
water from depths of up to 10 meters. 3.3 Filtration Unit Components: Multi-stage filtration including pre-filters,
activated carbon filters, and ultrafiltration membranes. Function: Removes physical impurities, chemicals, and
pathogens. Specifications: Filters with pore sizes down to 0.01 microns for effective removal of bacteria and viruses.
Features: Compact, lightweight design for easy transport and quick setup. 3.4 UV Sterilizer Function: Uses UV-C light
to kill bacteria and viruses. Specifications: Solar-powered UV lamps with a wavelength of 254 nm, providing a
germicidal effect. Features: Integrated UV sensor to ensure optimal exposure and safety mechanisms to prevent
accidental exposure. 3.5 Storage Tank Function: Stores purified water. Specifications: Collapsible, food-grade, UV-
resistant plastic tank with a capacity of 10-20 liters. Features: Easy to carry and store, equipped with a tap for
convenient water dispensing. 4. Working Mechanism Solar Energy Collection: PV panels collect sunlight and convert it
into electricity, which powers the entire system. Water Intake: The solar-powered pump draws water from a source
(river, lake, or groundwater). Filtration: Water passes through a multi-stage filtration system, including pre-filters,
activated carbon filters, and ultrafiltration membranes, removing physical impurities, chemicals, and pathogens. UV
Sterilization: Filtered water is exposed to UV-C light, effectively eliminating remaining bacteria and viruses. Storage:
Purified water is stored in a collapsible tank for later use, ensuring that clean water is readily available.

IV. METHODOLOGY
4.1 Design and Development

e  Conceptual Design: Initial design phase focusing on the overall structure, portability, and functionality of the
SWPM.

e Component Selection: Choosing high-efficiency PV panels, low-energy pumps, multi-stage filtration units,
and UV sterilizers based on performance and cost-effectiveness.

e Prototype Development: Building a working prototype using selected components and testing for
functionality.

4.2 Experimental Setup
e Location: Conducting field tests in various environments, including rural areas, urban settings, and disaster-
affected regions.
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e Parameters Measured: Water quality (total dissolved solids, microbial count, chemical contaminants), energy
consumption, purification rate, and user feedback.

e Data Collection: Using sensors and testing kits to measure water quality before and after purification,
monitoring energy usage with power meters, and collecting qualitative data through user surveys.

4.3 Performance Testing

\

e Lab Testing: Initial testing of the SWPM in controlled laboratory conditions to ensure all components work as
expected.

e Field Testing: Deploying the SWPM in real-world conditions to evaluate its performance in different
environmental settings and water sources.

e Data Analysis: Analyzing collected data to assess the effectiveness of the purification process, energy
efficiency, and overall usability of the machine.

4.4 Comparison with Traditional Methods
e  Criteria for Comparison: Energy source, cost, environmental impact, maintenance, efficiency, and portability.
e Data Collection: Gathering data from existing studies and reports on traditional water purification methods for
a comprehensive comparison.

4.5 Environmental and Economic Impact Assessment
e Environmental Analysis: Assessing the environmental benefits of using solar energy, such as reduced carbon
emissions and elimination of chemical waste.
e Economic Analysis: Calculating initial investment, operational costs, and maintenance expenses to determine
the overall cost-effectiveness of the SWPM and rms do not have to be defined. Do not use abbreviations in the
title or heads unless they are unavoidable.
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V. WORKING
TABLE I: Comparison with Traditional Methods
Criteria SWPM Boiling RO
Energy Source Solar Fossil fuels/wood  Electricity
Cost Moderate (initial) = High (fuel) High (setup and
maintenance)
Environmental Impact Low High High
Maintenance Low Low High
Efficiency High High Very High
Portability High Low Low

CHART I: COST ANALYSIS
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Working of the Portable Solar Water Purifier Machine (SWPM) The Portable Solar Water Purifier Machine (SWPM)
utilizes solar energy to purify water through a multi-stage process. The system is designed for portability and
efficiency, making it suitable for remote or disaster-affected areas.

Solar Energy Collection: High-efficiency photovoltaic (PV) panels collect sunlight and convert it into electrical energy.
These panels are lightweight, foldable, and weatherresistant, providing reliable energy even in variable weather
conditions.

Water Intake: A low-energy, solar-powered pump draws water from natural sources such as rivers, lakes, or
groundwater. The pump is capable of lifting water from depths of up to 10 meters.

Filtration: The water passes through a multi-stage filtration unit. This unit includes pre-filters to remove large
particulates, activated carbon filters to eliminate chemicals and odors, and ultrafiltration membranes with pore sizes as
small as 0.01 microns to remove bacteria and viruses.
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UV Sterilization: After filtration, the water is exposed to UV-C light, which effectively kills any remaining bacteria and
viruses. The UV sterilizer is powered by the solar energy collected by the PV panels and includes a sensor to ensure
optimal exposure.

Storage: The purified water is stored in a collapsible, food-grade plastic tank. The tank is UV-resistant and can hold 10-
20 liters of water, providing a convenient and safe storage solution.

VI. CONCLUSIONS

In conclusion, the solar water purifier machine is a promising technology that offers a sustainable solution for providing
clean drinking water, especially in remote or off-grid areas. Despite some disadvantages such as dependence on
sunlight and initial cost, the system's advantages, including environmental friendliness, cost-effectiveness,

and scalability, make it a viable option for addressing water scarcity challenges. To maximize the benefits of the
system, efforts should focus on improving energy storage capabilities, reducing initial setup costs, and enhancing water
production efficiency. Additionally, proper maintenance and monitoring are essential to ensure the system's long-term
reliability and effectiveness. Overall, the solar water purifier machine represents a significant step towards sustainable
water management and has the potential to positively impact communities worldwide by providing access to clean and
safe drinking water.
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