
     FABRICATION OF SOLAR WATER PUMPING 

AND PURIFICATION SYSTEM 

R.Suresh#1, P. Balashanmugam#2 
1Assistant Professor, Department of Mechanical Engineering, Annamalai University, Chidambaram 

 2Assistant Professor, Department of Mechanical Engineering, Annamalai University, Chidambaram 
 

 
Abstract— The proposed model of solar RO water purifier can be made portable and extend its application area. The use of solar PV 
cell along with suitable controller circuits for RO water purification (small capacity). Controller circuit consisting charge controller 
which increase the solar efficiency which having various protection. It can be worked out only on DC eliminating the use of inverter.  
This equipment is based on the renewable energy source. Solar is a clean energy system which can cut down the pollution problems 
and gives the opportunity to generate reliable source of potable water. In the absence of solar energy, we are using electricity supply 
from electric company. This system is specially designed to meet the need of peoples in various regions. The basic principle behind 
this project is reverse osmosis. The solar radiations are collected by solar panel. This energy is then stored in a battery. The 
purification unit consists of high pressure motor, reverse osmosis system and the water tank. 
Keywords— Aquifer, distillation, reverse osmosis, photovoltaic, solar water pumping 

I. INTRODUCTION 

Reverse Osmosis is extensively applied in the water treatment industry as well as residential purposes. These applications 
include both the industrial sector and (to a lesser extent) the municipal sector. Typically, the main water source for such towns 
is an active borehole or aquifer. Unfortunately, though there is an abundance of boreholes for possible treatment, these sites are 
often in remote areas with little or no infrastructure to install a reverse osmosis treatment unit. These energy resources are 
however not viable for reverse osmosis systems where high energy requirements from the high pressure feed pumps add severe 
operating costs to the equation. The development of reliable solar powered DC borehole pumps has further helped with bringing 
water to the people. Several small installations, more than often in very remote areas, have made it possible to supply water 
from active boreholes to animals, farms and people.  

 In India, over one lakh people die due to water-borne diseases per annually. It is observed that now a day’s most of the 
groundwater is unfit for drinking purpose due to excessive concentration of fluoride and ions and also water which is present in 
environment it is also not fit to drink due to presence of many types of bacteria and chemicals, because in many of company the 
waste water or waste material is disposed in rivers and other water reservoir. With the increase in the population, the shortage of 
drinking water is becoming more noticeable. So purified drinking water is need of humans for their healthy health. The 
technologies present in now days for purification of water are too much costly, these technologies are not affordable to rural 
areas due it cost and availability of electricity because all the present water purifiers works on electric supply. Water is the basic 
necessity for human along with food and air. There is almost no water left on Earth that is safe to drink without purification. 
Only 1% of Earth's water is in a fresh, liquid state, for the need of the plants, animals and human life. This water is reducing day 
by day continuously and this 1% water is available in rivers, lakes, and underground reservoir. This ground water has also been 
polluted due to industries, agricultural and population growth during the current year. Polluted water causing severe diseases 
like “water-borne diseases”. The term “water-borne diseases” is reserved largely for infections that predominantly are 
transmitted through contact with or consumption of infected water. And water-borne diseases are affecting human health; nearly 
70-75% diseases have infected water in India. The world is facing the scarcity nearly all of this is polluted by both diseases and 
toxic chemicals. For this reason, purification of water supplies is extremely important. Moreover, typical purification systems 
are easily damaged or compromised by disasters, natural or otherwise. This results in a very challenging situation for 
individuals trying to prepare for such situations, and keep themselves and their families safe from the myriad diseases and toxic 
chemicals present in untreated water. Everyone wants to find out the solution of above problem with the available sources of 
energy in order to achieve pure water. Fortunately there is a solution to these problems. It is a technology that is not only 
capable of removing a very wide variety of contaminants in just one step, but is simple, cost-effective, and environmentally 
friendly. That is use of solar energy. Contaminated drinking water is one of the reasons of major health hazards responsible for 
almost 90 % of the health problems in rural areas. 

 Women and children are mostly affected because they are quite vulnerable to water borne diseases. Generally, women are 
responsible for fulfilling the requirement of water in their household and thus, spend their large chunk of time for procuring the 
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same. Out of 40–50 litres per capita per day (lpcd) of water requirement for domestic consumption, only 2 lpcd is the drinking 
water. Total amount of5–10 lpcd water is needed for drinking and cooking purposes and thus, it is only this quantity of water 
that needs to meet the stringent quality standards of portability prescribed by W.H.O. or other similar agencies, whereas the 
remaining amount of water needed for washing and cleaning can be of intermediate quality. 

Intensive use of chemical fertilizers in agriculture and enhanced Industrial activities cause the natural and inorganic 
pollutants to leach down to underground sub surface water and hence, the drawing of water through Hand-Pumps may not 
remain safe for drinking purpose. Keeping in view the poor paying capacity of people, water supply to remote areas through 
pipeline could be uneconomical and moreover, it also Therefore, for economical and sustainable water management system, it is 
important to supply water at appropriate level of quality, which is suitable enough for the kind of use for which it is meant water 
and energy are two inseparable items that govern our lives and promote civilization. Looking into the history of mankind one 
finds that water and civilization were also two inseparable entities. It is not a coincidence that all great civilizations were 
developed and flourished near large bodies of water. Rivers, seas, oases and oceans have attracted mankind to their coasts 
because water is the source of life. The transportation of drinking water from far-off regions is usually not economically 
feasible/ desirable, desalination of available brackish water has been considered as an alternative approach. Conventional 
desalination processes based on distillation involve phase change. These are multistage flash distillation. 

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. Solar water treatment is particularly beneficial for rural communities, as they do not have other forms of water 
purification infrastructure and more importantly, electricity to run such structures. The most positive feature about solar water 
purification is that there is no requirement of fuel. It's precisely due to the lack of fuel that makes solar applications relatively to 
conventional sources of energy as it does not cause pollution (global warming, acid rain, ozone depletion) or health hazards 
associated with pollution. 

There are four main types of solar water treatment: solar water disinfection (SODIS), solar distillation, solar water 
pasteurization, and solar water treatment systems. Some of these technologies have been around for a very long time, but most 
are new adaptations to the concept of solar energy. These technologies are quite simple and easy to understand, usually require 
low financial input, and are proven effective. 

a) Solar Water Disinfection (SODIS) 
Solar water disinfection is a low technology, simple process of purifying water using solar energy and solar radiation. SODIS as 
a technology was first introduced in 1980 by Aftim Acra et al. from the American University of Beirut. The process involves 
contaminated water being filled in transparent PET or glass bottles which are then exposed to the sun for approximately 6 hours. 
The UV rays of sun eliminate the diarrhoea-causing pathogens, thereby making the water fit for consumption. 

b) Solar Water Distillation 
Solar water distillation uses a solar still to condense pure water vapour and settle out harmful substances to make clean, pure 
drinking water. This process is used when the water is brackish containing harmful bacteria, or for settling out heavy metals and 
also for desalination of sea water. 

c) Solar Water Pasteurization 
Solar water pasteurization involves the use of moderate heat or radiation to kill disease - causing microbes. This heat is 
provided from cookers that trap solar energy. This method has proven to kill bacteria, viruses, worms and protozoa. 

d) Solar Water Purification 
This method integrates electricity generated from solar energy for water purification. Solar panels generate power for a battery 
which is used for filtration and purification systems. These structures are generally mobile and are immensely helpful for 
disaster - relief efforts. They also come in various sizes meant for small scale use to commercial/community supply. 
It is well documented that solar energy can be an effective means of cleaning contaminated water. This is because ultraviolet 
(UV) light destroys the formation of DNA linkages in microorganisms, thereby preventing them from reproducing and thus 
rendering them harmless. The World Health Organization  lists solar disinfection in clear bottles by the combined action of UV 
radiation, as well as thermal disinfection (pasteurization) in opaque vessels with sunlight from solar cookers or reflectors and 
combination systems employing chemical coagulation-flocculation as some of the most promising and accessible technologies 
for household water treatment. There are various products available on the market for water purification using solar energy. One 
method for solar water disinfection (also called SoDis) uses solar energy to make water contaminated with bacteria, viruses, 
protozoa and worms safe to drink. Water contaminated with non-biological agents such as toxic chemicals or heavy metals 
require additional steps to make the water safe to drink. 
 It is a simple water treatment method using solar radiation (UV-A light and temperature) to destroy pathogenic bacteria and 
viruses present in the water. Its efficiency to kill Protozoa is dependent on the water temperature reached during solar exposure 
and on the climatic and weather conditions.  
Microbiologically contaminated water is filled into transparent containers and exposed to full sunlight during 6 hours. Very 
turbid water with a turbidity of more than 30 NTU cannot be used for SODIS. SODIS is a water treatment method that: 
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 improves the microbiological quality of drinking water 
 does not change the taste of water, 
 is applicable at household level,   
 is simple in application, 
 relies on local resources and renewable energy,  
 is replicable with low investment costs 

Nowadays, the lack of water purifying is a major problem in rural areas. Because around 800 plus million people suffering 
every day due to insufficient quantities of water clean and also filtered water. Most of the present technologies available in the 
market are combating this problem due to high cost and power consuming. The solutions that do not use an extra of power 
generally need expensive and maintenance of the time-consuming filter. There are several chemical processing mechanisms for 
purifying the water but, if we use improperly it is hazardous. To overcome this problem with the idea of low cost in mind here 
is a system, namely “solar energy-based water purification system” that will take an advantage of natural energy in order to 
power a water purification system. 
The water purification system using the Solar energy involves in purifying the water for different purposes in house using the 
solar energy in different ways. Using this for the treatment of water, it has become more common as it is a generally low-
technology solution that works to capture the energy and heat from the sun to clean the water for human use and consumption. 
Solar water purification system is mainly helpful for rural communities, as they do not have other methods of water purification 
setup and more importantly, electricity to run such structures. The most helpful feature about solar water purification is that 
there is no necessity of fuel. It’s exactly due to the lack of fuel that makes solar applications relatively superior to conventional 
sources of energy as it does not cause pollution or health hazards associated with pollution. 
The main objective of this project is to purify the water using solar energy in rural places using two methods like RO process 
and UV. We are utilizing solar energy because the amount of electricity is not available in rural areas. Solar energy is available 
in our country and by using this solar energy, we will generate electricity. The process of water purification system can be done 
in two methods. The block diagram of solar energy based water purification system is shown in fig1. 

 
Figure 1.Block Diagram of Solar Energy based Water Purification System. 

a) Reverse Osmosis 
b) Ultra Violet 

a) Reverse Osmosis 

The term RO stands for Reverse Osmosis is one kind of technology that is used to eliminate a large majority of pollutants from 
water by pushing the water under pressure through a semi-permeable membrane as shown in fig 2.. By using this method we 
can remove different types of elements like icons (more than 99% of dissolved salts), dust particles, colloids, organics, bacteria, 
pyrogens and much more. 

 
Figure 2 Reverse Osmosis 
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b) Ultraviolet (UV) 

The term UV stands for ultraviolet, is an invisible type of electromagnetic radiation that has a smaller wavelength than the light 
humans can see, it carries more energy than visible light and can sometimes break bonds between atoms and molecules, 
changing the chemistry of materials exposed it Ultraviolet can also cause some substances to produce visible light, a 
phenomenon is known as fluorescence as shown in fig 3. 

 
Figure 3 Ultraviolet 

 The electrical characteristic of UV lamp for 110V and 200V 
 For 110volts, the electrical characteristics include V= 115V, I= 42.6 mA, P=3.1w, power factor= 0.63, P= 3.83 VAR, 

P=4.87 VA. 
 For 200volts, the electrical characteristics include V= 200V, I= 48.53 mA, P=5.7w, power factor= 0.57, P= 7.74 VAR, 

P=9.87 VA. 
 UV germicidal protects bacteria, yeast, mold spores, Malaga, E.coli 

The most common methods for solar water purification system include the following 
a) SODIS-Solar Water Disinfection 

The term SODIS stands for Solar water disinfection, is a low technology, the simple process of cleansing water using solar 
energy and also solar radiation. This was first introduced in the year 1980 by Aftim Acra et al from the ‘American University of 
Beirut’. The method includes polluted water being filled in clear PET or glass bottles, which are then visible to the sun for 
around 6 hours as shown in fig 4. The ultraviolet rays of sun remove the diarrhoea-causing pathogens, thus making the water 
right for consumption. 
  

 
Figure 4 Solar Water Disinfection 

b)Solar Water Distillation 

Solar water distillation method uses a solar still to condense pure water vapor and settles out harmful substances to make clean, 
pure drinking water as shown in fig 5. This procedure is used when the water is salty, containing dangerous bacteria, or for 
settling out full metals and also for purification of sea water. 
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Figure 5 solar Water Distillation 

1.1. Study objectives 
The aims of the project may be summarized as follows:  

 To design and construct a reverse osmosis unit, powered by solar energy, capable of producing drinkable water from 
brackish borehole feed for rural households or small communities.  

a) Flood affected area.  
b) Military applications in remote places.  

 To motivate peoples about renewable energy resources by using solar RO system.  
 To select desalination membranes which will deliver the maximum amount of potable water at the prevailing operating 

conditions?  
 To demonstrate the operation of such a unit by field trials.  

1.2. Research Investigations 
The research programme was formulated in such a way as to establish a study protocol in order to obtain results and conclusions 
for each of the project objectives.  

a) The order, or project, execution was as follows:  
b) Determine solar panel production capabilities   
c) Design and construct pilot unit  
d) Laboratory tests and optimization of unit  
e) Laboratory tests – production vs. Time of day  
f) Field tests – continuous unassisted operation  
g) Laboratory tests – production vs. Conductivity of feed  
h) Field tests – daily optimized operation  
i) Data analysis and conclusions  

The field trials included under the research programme included the monitoring and logging of the following process 
parameters:  

a) Level of Sunlight  
b) Feed Conditions of Well Water  
c) Permeate Product Quality and Production  

II.SYSTEM DEVELOPMENT 
2.1. Existing Ro System  
This RO system is work on 230 V 50 Hz AC supply. This RO system is 5 stage system such as pre filter, sediment filter, RO 
membrane, UV tube, and ultra-filtration. Following diagram shows the existing RO system which is operated on AC supply.  
In this RO system majority of elements are operated on DC supply hence 230 v AC is Converted into 24 V DC with the help of 
AC to DC converter. To light a UV tube there is required UV chock which is operated on AC supply and the water level switch 
is connected between the AC supplies to disconnect the given supply when tank is completely filled by water. There is also 
solenoid valve to stop the flow of water when the tank is completely filled by water, to increase the pressure of the water flow 
there is booster pump which forces the water to flow through the filters and membrane.  
2.2. Objective of Current System: 
Main purpose of RO system is to give purified water, where the water contamination is high or the water is hard. majority of 
RO system are working on ac 230 V 50 Hz supply in India because easy availability of AC supply But the basic structure of RO 
system containing booster pump or pressure pump and other electrical element is mainly constructed to work on DC supply. So 
the working of RO is involves mainly conversion of AC 230 V to 24 V DC in majority of RO units. The RO units we are 
discussing here are home RO system with limited capacity. The system The system on which we are going to work is 15 litre 
RO water purifier system. Objective of this project involves development of standalone system. Which is a separate unit 
working on DC. By doing so it gives us advantage of the system which is free from 230 V AC supply to DC supply conversion. 
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So with DC system having batteries one can also make it portable mainly portability with help the RO system to be available in 
remote areas or rural area where the water quality is not good and electricity is not available. 
 

III.LITERATURE REVIEW 
 

Photovoltaic (PV) technology is used for generating electricity from the incoming solar radiation. the performance of different 
components of a PV system, a PV module  and Sun,  a controller, a battery  a pump, and a pump motor. Environmental 
conditions met outside the laboratory will cause a decrease in PV performance. Important environmental conditions to consider 
are the insolation, ambient temperature, and wind speed. The setup of a PV system is also very flexible. The most efficient use 
of solar energy is when the panels are directly connected to the load. In fact, the success of water pumping lies partly with the 
elimination of the intermediate phase, namely the battery bank, for energy storage. With a direct connection between the PV 
array and the pump, water can be pumped during sunlight hours. The most efficient form of direct-connect systems is when the 
water is being pumped to an elevated storage tank, thus the electrical energy from the panels is converted to potential energy of 
the elevated water , to be used on demand, often by gravity . The overall efficiency, from sunlight to water flow, has been 
recorded to exceed 3%. The system was found to be successful when implemented for bore holes as they pump over the whole 
day. Solar pumps also offer clean solutions with no danger of borehole contamination. Even though there is a high capital 
investment required for this system to be implemented, the overall benefits are high and in long run this system is economical.  

a) National Institute of Ocean Technology (NIOT) 
NIOT has been focusing on utilizing ocean resources for fresh water and renewable energy technology. One of their specific 
areas of work is the LTTD process, where fresh water is produced using low temperature thermal desalination (LTTD). The 
LTTD concept involves using the variation in the temperatures of ocean water at different depths. The warm water at upper 
levels is evaporated using low pressure and the resulting vapour is condensed with the lower levels cold seawater. 
Efforts: They initially began with a small capacity, laboratory based model of 5 cubic metres/ day to commissioning one land 
based model of 100 cubic metres/day in Kavaratti and also a desalination plant of 1000 cubic metres/day off the Chennai coast 
(2005). They have also commissioned and put into operation demonstration power plants based on the LTTD process at North 
Chennai Thermal Power Station and Tuticorin Thermal Power Station.   

b) Department of Science & Technology (DST) 
DST has supported KG Design Services (KGDS), Coimbatore and National Institute of Ocean Technology (NIOT) to develop 
and demonstrate a solar thermal desalination plant which harnesses solar energy, concentrates it and produces steam which in 
turn is used for desalination of sea water through the Linear Fresnel Reflector (LFR) system.  
Efforts: They have identified a section of land in Kuthiraimozhi village near Narippaiyur, Ramanathapuram where a plant will 
produce desalinated water at the rate of 6000 liters/ hour; which if successful would be installed in Coimbatore. 

c) Gerindtec  
Gerindtec in India has two solar desalination pilot projects based on the patented technology called Multi Effect Humidification 
(MEH) process. The MEH technology consists of two repetitively applied work processes in which the first involves, solar 
collectors delivering the energy to evaporate sea/brackish water and the second part condenses the purified water in the process. 
(J. Malaviya, Solrico) 
Efforts: One of the two pilot projects was set up in Chennai, Tamil Nadu and operation of the project was started in August 
2011. The so-called MiniSal 1000 has a daily capacity of 1,000 litres of purified drinking water. 

d) Bhabha Atomic Research Centre (BARC)  
BARC scientists in Mumbai have developed a water purifying technology which is either driven by solar or wind energy for 
desalinating contaminated water besides removing toxic elements, pathogens and turbity. For treating the water, electricity 
locally produced from sunlight, is used to operate a pressure-driven, membrane-based reverse osmosis process. 

e) Developing Indigenous Resources (DIR) 
DIR has a small scale water purification pilot project concerning around 270 households in Punjab. The aim of their pilot 
project is to determine which method of water purification is accepted best by the people living in the 'bustee'. Their three 
methods involve solar, chemical and filtration.   
3.1. Finalized System 
After the calculation and survey we design such system which fulfil our requirements. This system does not require inverter 
because whole system works on DC that’s why inversion losses are reduces also cost of inverter is reduced. Battery also 
connected to the charge controller to set the references voltage of the system. Here our system is works on 24 Volt DC that’s 
why we connect two 12 V batteries in series to set 24 V reference voltage, charge controller regulate the voltage of solar panel 
to the battery which varies in day due to position of sun. The charge controller number of output terminals such as solar 
terminal, battery terminal and load terminal. In our system the storage tank capacity is 15 litre for its full tank require time is 1 
hours 20 minute.  
Apparatus used:- 
1) Voltmeter (0-300) V 
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2) Ammeter (0-2) A 
Rated power consumption  

1) Pump:- 24 V × 0.8 = 19.2 watts 

2) UV lamp:- 11 watts 

Total power consumption = 30.2 watts 

AC & DC Measurement are shown in table 1 and 2. 

Table 1.AC Measurement 

Voltage (V) Current(I) Watt (W) Time taken for one  litre water (Minute) 

230 0.15 34.5 6:37 

Table 2. DC Measurement 

Voltage (V) Current(I) Watt (W) Time taken for one  litre water 

(Minute) 

24 1.08 26.49 6:30 

AC & DC Conversion Loss – 
AC watt = 34.05 W 
DC watt = 26.49 W 
Total loss = 8.01 W 
3.2. Advantages of Solar Pumping System 
PV pumping system has many advantages which are summarized as following: 

a) Low operating cost: One of the important advantages is the negligible operating cost of the pump. Since there is no 
fuel required for the pump like electricity or diesel, the operating cost is minimal. 

b) Low maintenance: A well-designed solar system requires little maintenance beyond cleaning of the panels once a week. 
c) Harmonious with nature: Another important advantage is that it gives maximum water output when it is most needed 

i.e. in hot and dry months. 
d) Flexibility: The panels need not be right beside the well. They can be anywhere up to 20 meters away from the well, or 

anywhere you need the water. These pumps can also be turned on and off as per the requirement, provided the period 
between two operations is more than 30 seconds. 

3.3. Limitations of Pv Pumping System 
PV pumping system has its various limitations which are as following: 
         Low yield: Solar pumping is not suitable where the requirement is very high. The maximum capacity available with solar 
is very low. However, the output of the solar DC pump is more than a normal pump. 
         Variable yield: The water yield of the solar pump changes according to the sunlight. It is highest around noon and least in 
the early morning and evening. 
         Theft: Theft of solar panels can be a problem in some areas. So the farmers need to take necessary precautions. Ideally, the 
solar system should insured against theft as well as natural hazards like lightning. 
 

IV.COMPONENT AND DESCRIPTIONS 
a) Solar Energy 

Solar energy can be a major source of power. Its potential is 178 billion MW which is about 20,000 times the world’s 
demand. But it cannot be developed on large scale. Sun’s energy can be utilised as thermal and photovoltaics. The solar power 
where sun hits atmosphere is 1017 watts, whereas the solar power on earth’s surface is 1016 watts. The total world – wide 
power demand of all needs of civilization is 1013 watts. Therefore, the sun gives us 1000 times more power than we need. The 
energy radiated by the sun on a bright sunny day is approximately 1kw/m2, which may be used in driving the prime movers for 
the purpose of generation of electrical energy. Some applications of solar energy are solar water heater, solar cookers, Solar 
furnaces, solar ponds, solar energy collectors, solar energy storage etc. 
b) Solar Panel 
Solar energy is being collected by using a solar panel. The collected solar energy is being stored in the battery. In case of rural 
and remote areas and the areas affected but natural disasters where electricity is a big problem, this stored energy can be used 
for the purification of water. The charge controller used here controls the required amount of solar energy to be stored in the 
battery as shown in fig 6. International Journal of Pure and Applied Mathematics Special Issue 
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Figure 6. Solar Panel 

c) Reverse Osmosis 
When two solutions of different concentrations are separated by a semi-permeable membrane, solvent (water) flows from a 
region of lower concentration to higher concentration. This process is called osmosis. This driving force in this called osmotic 
pressure. If a hydrostatic pressure in excess of osmotic pressure is applied on the higher concentration side, the solvent flow is 
reversed i.e., solvent flows from higher concentration to lower concentration. This process is called reverse osmosis. Thus, in 
the process of reverse osmosis pure water is separated from salt water as shown in fig 7. 

 
Figure 7. Reverse Osmosis 

d) Solar Pumps 
Solar water pumps are rated as per voltage supplied and require accessories like filters, float valves, switches, etc to function 
optimally. Solar pumps are constructed from high quality low lead marine grade bronze and stainless steel and are designed for 
corrosion-free and maintenance-free service even in harsh environment with long term performance and reliability. Solar pumps 
are classified into three types according to their applications: submersible, surface, and floating water pumps. A submersible 
pump draws water from deep wells, and a surface pump draws water from shallow wells, springs, ponds, rivers or tanks, and a 
floating water pump draws water from reservoirs with adjusting height ability. The motor and pump are  built in together in 
submersible and floating systems. In the surface system, pump and motor can be selected separately to study the performance of 
system along with controller and PV panel. A pump produces a unique combination of flow and pressure i.e. high-flow/low-
head to low-flow/high-head for a given power input. 
e) Water Supply Source 
Water supply source can be a pond, stream, spring, deep drilled well or a river. Water source must recharge faster than water 
pumping rate. In case pumping rate is faster than recharging rate of water source, the reservoir can dry which should be avoided 
to prevent damage to the pump. Main variables for system design are water reservoir volume, recharge rate and cost. 
f) PV Generator 
PV generator of a solar pump consists of PV modules connected in series and parallel combination as per motor voltage 
requirement. The large panel surface area also acts as a linear current booster, as such a separate linear current booster may not 
be required. 
 

V. SOLAR PHOTOVOLTAIC WATER PUMPING TECHNOLOGY 

5.1. Current State of Technology: 
              A SPV water pumping system consists of a PV array, a DC/AC surface mounted/submersible/floating motor pump set, 
and electronics. The PV Array is mounted on a suitable structure with a provision of manual or automatic tracking. Water is 
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pumped during day and stored in tanks, for use during day time, night or under cloudy conditions. The water tank acts as 
storage and generally battery is not used for storage of PV electricity; however, for specific reliable requirements it can be used. 
The component of Solar Photovoltaic Water Pumping Technology is shown in fig 8. 

 
Figure 8.The components of Solar Photovoltaic Water Pumping Technology 

5.2. Principle of a Solar Water Pump 
Solar water pumping is based on PV technology that converts sunlight into electricity to pump water. The PV panels are 
connected to a motor (DC or AC) which converts electrical energy supplied by the PV panel into mechanical energy which is 
converted to hydraulic energy by the pump. The capacity of a solar pumping system to pump water is a function of three main 
variables: pressure, flow, and power to the pump. For design purposes pressure can be regarded as the work done by a pump to 
lift a certain amount of water up to the storage tank. The elevation difference between the water source and storage tank 
determines the work, a pump has to do. The water pump will draw a certain power which a PV array needs to supply. A 
schematic of a typical direct-coupled DC solar photovoltaic water pumping system with MPPT is shown in Fig. 1. 
5.3. Functioning Of PV Solar Pump System 
A 50-watt photovoltaic solar panel can power a 12-volt pump, which can move 1,300–2,600 liters per hour (or 350 – 700 
gallons). Standard plastic fittings and half-inch piping connect these elements to a water saving tank of 500–1,000 liters. A 
sturdy stand should be built for the water tank to provide gravity flow, and a frame should also be constructed to provide the 
best angle for the solar panels. Multiple filters are needed to protect the life of the pump and minimize clogging in sprinkler 
emitters and tubes. A solar pump combined with affordable drip irrigation kits can be used with a wide variety of high-value 
crops to increase water efficiency, minimize fertilizer loss, and irrigate hilly terrains 

VI.HARDWARE DESCRIPTIONS 
6.1. Power supply circuit 
In this paper we are using 24V, 40W solar panel and a 24V, 7.5A battery. The battery is being charged by the solar panel 
through a charge control relay as shown in fig 9. The maximum charge holding capacity of the battery is27.6V.A charge 
controller has been connected across the battery to prevent it from getting overcharged i.e., above 27.6V.A diode has been used 
in this circuit to maintain the current in one direction. [17-19]The voltage regulator circuit has been used which converts 24V to 
+5V,as the microcontroller accepts a constant +5V.The regulated DC supply is used for the microcontroller and the unregulated 
DC supply is used for the motor and relay. 

 
Figure 9 Power supply circuit 
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6.2. Hardware Result 
We performed certain tests on the output water from Solar Water Purifier and input water for our system. In following table we 
are mentioned results of these tests here drinking water is our output water from the system 
6.3. Software Implementation  
In rainy season solar energy is not sufficient to charge the battery. Hence we made a programmable output with the help of 
micro controller. In which solar supply and mains supply is given to relay and by comparing both the supply which one is 
sufficient to charge the battery is given to battery by using micro controller action. we designed comparator unit. In comparator 
unit the first preference is to solar energy then mains supply. Also this project run on the supply from wind energy for that we 
have connection on our comparator unit. Our goal is to purify water with the help of renewable energy sources which will 
reduce the billing of energy consumed for water purification. The payback period of this project is around 1-1.5 years. The 
stepwise procedure and flow chart of project is determined in flow chart given below.  
6.4. Solution and Effect 
As clean and purified water is need of humans we can use “Solar Water Purifier” for purification of water. The mobile solar 
water works on solar energy which is free in nature with no cost. Also solar energy is a clean source of getting energy. In rainy 
days when solar energy is insufficient or not available we are using electricity from electric company. As we are using solar 
energy for getting electrical supply to purify water it is cost free. So customer will not pay electricity bill for purification of 
water and it is monthly saving of a customer. In this experiment we intend to make a low cost purifier which provide safe 
drinking water to rural and urban areas.  
6.5. Control Circuit 
The control circuit mainly consists of the microcontroller P89V51RD2BN and an LCD Display. The microcontroller accepts 
three inputs at the following situations:- 
i)When the battery is overcharged 
ii) When the water tank overflows 
iii) When the water tank is empty 
The microcontroller gives three output signals to the relay control circuit. A 16*2 LCD display has been used here.[14-18]The 
ON/OFF switch is manually operated . Whenever the tank is empty, the ON switch is operated and whenever it is filled, the 
OFF switch is operated. The RESET switch is automatically operated as shown in fig10. The Solar Water Pumping and 
Purification System is also shown in fig 11. 

 
Figure 10 control unit 

 

 
Figure11 Solar Water Pumping and Purification System 
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CONCLUSION 

The work of operating is simple assembly which is a good prototype to have a portable source of RO purified water 
this has less weight. And smaller size. And testing calculation showed that this is quite a good product to have in situations of 
floods and remote areas where the water purification is needed to be done. Future purifiers may be less costly and convenient to 
use. This paper concludes fully utilization of renewable energy by using small RO unit which reduce energy cost and totally 
independent of grid network. So as per our goal off this project, we design a dependable way to purify water for locations those 
are off grid and don't have constant sources of clean water. This design also fulfills the requirement of low budget product 
considering the most of the places don't provide potable water to their citizens. Water purification through solar power is one of 
the best inventions to save energy and to have uncontaminated water. An electric purifier system requires more power and costs 
a lot more too. As solar energy is being used for the purification of water, which is cheap and abundant, it can be used 
everywhere where electricity is not available. Here, the micro controller which is used also prevents the water from overflowing. 
Moreover, reverse osmosis is a good disinfectant process .This project has only capital cost and almost no running cost. Hence, 
it will prove to be useful in the near future. 
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