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Abstract: About one-fifth of people on earth lack the access to safe drinking water, a condition that resulted in the death of 

2.2 million people in 2004, as per the records of United Nations. Clean water use being a prime concern in many communities 

of developing countries. Contaminated water plays significant role in taking numerous lives in these localities, for which a 

number of efforts are being made for accessing safe purified drinking water. Fortunately, efficient and cheap water 

purification systems are being utilized and being tried to be accessed worldwide for easy access to clean water. In the 

following project we had tried to develop a “Cost Efficient Water Purification Technique” using the basic ideas of filtration 

and try to improve the methodology using the UV Filter, RO Filter, and Activated Carbon filter mechanism. The system 

developed is standalone and consist of Solar panel, solar charge controller, battery, pump, 3 stage filtration system, UV unit 

and water tank. As per the observations the system is effective in water purification and has long life. Also, the electricity is 

not required as the system runs on solar energy.  
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I. INTRODUCTION  

The rural population of India comprises more than 700 million people residing in about 1.42 million habitations spread over 15 

diverse ecological regions. It is true that providing drinking water to such a large population is an enormous challenge. The health 

burden of poor water quality is enormous. Most of the rural peoples are affected by waterborne diseases and children are affected due 

to diarrhea are lost due to waterborne disease each year. The problems of chemical contamination are also prevalent in India. The 

government has undertaken various programmes since independence to provide safe drinking water to the rural masses. Groundwater 

is the major source of water in our country with 85% of the population dependent on it. While accessing drinking water continues to 

be a problem, assuring that it is safe is a challenge by itself. Water quality problems are caused by pollution and overexploitation. To 

maintain the quality of water resources hygiene, environment sanitation, storage and disposal are critical elements.  

 

A lot of progress has been made in recent years in improving the water standard in highly populated areas where there is access to a 

more developed infrastructure, with electrical grids and a larger demand for clean water. In order to provide cleaner domestic water 

to rural populations, cheap and cost-effective methods for water sanitation is of vital importance. According to Down to Earth, rural 

people in India spend at least Rs.100 each year for the treatment of water/sanitation-related diseases. However, supplying clean water 

alone would not solve health-related problems.  

 

In rural areas, modern water purification technologies might not be viable. In villages, it is important that simple technologies that 

are easy to use and can be operated without much technical know-how be promoted. The price factor is also important as technologies 

with high operational and recurring costs might not be useful. The selection of an appropriate technology is governed by acceptance 

by users. Use of modern technologies such as reverse osmosis and ozonation are effective in the treatment of water but their feasibility 

in a rural setting needs to be worked out in terms of capital expenditure and manpower in operating and maintaining such systems. 

There is also a need for proper field testing before any product is launched with proper certification and validation by prescribed 

authorities. Some of the methods currently used for water purification are: SODIS (Solar water Disinfection), Solar Water Distillation, 

Solar Water Pasteurization, Solar Water Purification, UV-Purification, Boiling, Mechanical Filtration, Biological Treatment, 

Chlorination, and Solar Stills.  

II. LITERATURE REVIEW 

Solar water purification involves purifying water for drinking and household purposes through the usage of solar energy in many 

different ways. Using solar energy for water treatment has become more common as it is a usually low-technology solution that 

works to capture the heat and energy from the sun to make water cleaner and healthier for human use and consumption. There are 

four main types of solar water treatment: solar water disinfection (SODIS), solar distillation, solar water pasteurization, and solar 

water treatment systems. These technologies are quite simple, easy to implement with low financial input, and are proven effective.  

The solar powered RO will be very useful in flood situation. Development of water purification system by using solar energy is 

possible. The modification of different solar concentrated distiller with latent heat storage capacity has been proven effective. Also, 

with somewhat modifications in existing system will give good efficiency of the system and can be useful for water treatment. The 

life of the system is also 15-25 years with maintenance of filter membrane system regularly. From literature review, it is found that 

numerous methods are developed for treatment of water for domestic use. Conventional, Reverse Osmosis systems are used 

domestically, but at the cost of waste water. Non-conventional water cleansers like a solar still have unlimited potential, but output 

is limited. The humidification and dehumidification process, and multi effect purification method with hybrid solar water system 

can be developed. 
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III. PROBLEM IDENTIFICATION  

While conducting survey with people, they want water must be safe for drinking purpose. The treated water must chemical free as 

smell of water is not good. The system must be reliable having long life with less maintenance cost. And the system does not require 

electricity. So, to develop the system to run on solar energy is the best way for their needs. 

 

IV. METHODOLOGY  

A solar powered water purification system is a water project that utilizes sustainable environmental technology to capture solar 

energy to purify water, making it safe for domestic purposes particularly drinking. The project goal was to provide safe and 

inexpensive drinking water systems for use, which have the capacity to treat water making it safe for human consumption. The 

purification system consists of two main parts: a solar cell module and a water purification unit. The solar cell module unit has ts 

that provide clean electrical power for pump, solar disinfection lamp and charging the batteries. The water purification unit  cleans 

water using proven ultra violet (UV) disinfection technology. The process is a chemical free. The system eliminates bacteria, virus 

and protozoa, thus providing clean and safe drinking water. 

 

 

 
Fig. 1: Flow Diagram of the Solar System 

 

  
 

 
Fig. 2: Schematic and Actual Set Up Diagram  

V. OBSERVATIONS  

The raw water has been tested before implementation and after implementation of the system. The tests consists of chemical, 

physical and biological tests.  
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Fig. 3: Percent Decrease obtained in Treated Water  

VI. CONCLUSION 

 The purpose of this project was to develop solar-powered water purification systems. Through a literature review, several 

existing concepts were identified. These existing concepts were used to develop the concepts presented in this project. This project 

focuses on the development of systems that could purify biologically contaminated water by using the solar energy and UV system. 

Even though the method is new, and requires much further work to reach commercialized implementation, it has already proven to 

be a relatively simple and reliable method. The study has also, in addition to presenting its own findings, provided a basis for a 

series of further studies of solar as a sustainable water treatment method. The project can be easily managed perfectly in such a 

small family and tests showed that the concentrations of all measured contaminants decreased in the treated water. 

 

 The conclusion of the thesis is therefore that solar water purification is a functioning and sustainable water treatment 

method, suitable for implementation in rural areas despite widely varying water contaminants. The study also showed that the 

method has the potential to be implemented in much greater areas than just the ones with continuous high levels of solar energy 

available. 
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