
 

SOLAR POWERED FRESH WATER 

PRODUCTION 
 

Pravin G. Dhawale#1, Shivani B. Gavali #
2
, Pratiksha S. Sungar #

3 

Asst. Professor1#, Department of Electrical Engineering, Sanjay Ghodawat Institutes, Kolhapur, India.,  

UG Students#2.3, Department of Electrical Engineering, Sanjay Ghodawat Institutes, Kolhapur, India. 

dhawale.pg@sginstitute.in , 

shivanigavali97@gmail.com , 

pratikshasungar96@gmail.com 

 

 

Abstract - Water is everywhere and the most 

essential ingredient for all the life here on Earth 

with access to clean drinkable freshwater supplies 

being a major human need. It is true that the 

oceans, sea and other such surface waters over the 

almost three-quarters of the Earth’s surface, but 

the amount of clean, uncontaminated and 

drinkable water accounts for less than 3%, of 

which the majority is ground water of aquifer 

(ground stream). In rural areas, the water is 

available in less amount but this available water is 

not drinkable. People cannot offered the advanced 

technologies to purify the water. Due to this 

undrinkable or feculent water they suffers from 

many diseases. In traditional water filters and 

water purifiers there is a need of replacement of 

purifiers get increased. So to provide the cost 

effective solution to the rural area where getting 

pure water is too difficult. Here solar thermal is 

used to evaporate the water and condensate to get 

the distil water. Along with the solar thermal, 

solar PV is used to accelerate the process and to 

get more performance. As we use the renewable 

energy this method becomes eco-friendly. 
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I. INTRODUCTION:  
Renewable energy resources exist over wide 

geographical areas, in contrast to other energy sources. 

Rapid deployment of renewable energy and energy 

efficiency is resulting in significant energy security, 

climate change mitigation, and economic benefits. The 

results of a recent review of the literature concluded that 

the fresh water can be produced by condensation from 

the warm moist in economically justifiable quantities. 

Producing fresh water in this manner has low land usage 

cost, low plant installation cost, low operating cost and 

no disposal problem. The conversion of solar energy 

into usable energy format has led to the fast 

development of solar cells, a direct way to convert solar 

energy into 

 

 

electricity. The solar desalination test plant is located 

in “Abu Dhabi” in 1984. The solar energy collecting 

system (SECS) has the function of collecting the 

solar energy when it is available during the day. The 

sun radiations are radiated on the solar panels.Then 

the solar PV cells converts this solar energy into 

Electrical energy. This electrical energy is used to 

heat the coil which is made up of nichrome which is 

placed at the bottom of black coated water tank. Then 

the water gets evaporated. Due to this evaporation, all 

the germs, bacteria, impurities, etc. gets vanished. 

The droplets of the water gets collected at the inner 

surface of the transparent roof top. This condensed 

pure form of water is collected in outer vessels. The 

thermal energy from the solar also helps to heat the 

water through the transparent material of the roof top. 

So here we use solar PV cells as well as solar thermal 

energy for water purification. 
 

 

II. ABOUT SYSTEM:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure.1 solution diagram 
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Figure.2 block diagram 

 

 

1. Solar Panel:  
Solar panel absorbs the sunlight as a source of energy 

to generate electricity. It is also called as photovoltaic 

or PV module. Photovoltaic modules constitute the 

photovoltaic array of a photovoltaic system that 

generates and supplies solar electricity. When light 

energy strikes on solar cell, electrons are knocked 

loose from atoms in semiconductor material.  
If electrical conductors are attached to the positive 

and negative sides, forming an electrical circuit, the 

electrons can be captured in the form of electric 

current – that’s an electricity. A number of solar cells 

connected to each other and mounted in support 

structure or frame is called as photovoltaic module. 

They are designed to supply electricity at certain 

voltage, such as a common 12 volt system. The 

current produced directly dependent on how much 

light strikes on the module. 

 

2. Charge Controller:  
A charge controller, charge regulator or battery 

regulator limits the rate at which electric current is 

added to or drawn from electric batteries. It prevents 

overcharging and may protect against overvoltage, 

which can reduce battery performance or lifespan, 

and may pose a safety risk.  
It may also prevent completely draining ("deep 

discharging") a battery, or perform controlled 

discharges, depending on the battery technology, to 

protect battery life. The terms "charge controller" or 

"charge regulator" may refer to either a stand-alone 

device, or to control circuitry integrated within a 

battery pack, battery-powered device, or battery 

charger.  
In solar applications, charge controllers may also be 

called solar regulators. Some charge controllers / solar 

regulators have additional features, such as a low 

voltage disconnect (LVD), a separate circuit which 

powers down the load when the batteries become 

 
overly discharged (some battery chemistries are such 
that over-discharge can ruin the battery). 

 

PWM technique:  
Quite a few charge controls have a "PWM" mode. PWM 

stands for Pulse Width Modulation. PWM is often used 

as one method of float charging. Instead of a steady 

output from the controller, it sends out a series of short 

charging pulses to the battery - a very rapid "on-off" 

switch. The controller constantly checks the state of the 

battery to determine how fast to send pulses, and how 

long (wide) the pulses will be.  
In a fully charged battery with no load, it may just 

"tick" every few seconds and send a short pulse to the 

battery. In a discharged battery, the pulses would be 

very long and almost continuous, or the controller 

may go into "full on" mode. The controller checks the 

state of charge on the battery between pulses and 

adjusts itself each time.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure.3 Circuit diagram of Charge Controller 

 

The diodes are used as polarity corrector. If there is 

reverse connection then they will correct it. The 

capacitor C2 is used to store the charge. So that if 

there is voltage is less than required then it is boosted 

up by C2. The voltage regulator LM2576 is used to 

reduce voltage and to supply constant voltage. Diode 

is used as free-willing diode to discharge the 

inductance voltage. The LED is used to indicate the 

ON-OFF state. Hence we get constant output voltage 

even if there is change in solar radiations. 

 

3. Nichrome coil:  
A heating element converts electricity into heat 

through the process of resistive heating. Electric 

current passing through the element encounters 

resistance, resulting in heating of the element. 

Nichrome is the oldest documented form of 

resistance heating alloy. A common nichrome alloy is 

80% nickel and 20% chromium, by mass, but there 

are many other combinations of metals for various 
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applications. Nichrome is consistently silvery-grey in 

colour, is corrosion-resistant, and has a high melting 

point of about 1,400 °C (2,550 °F). Due to its low 

cost of manufacture, strength, ductility, resistance to 

oxidation and stability at high temperatures, as well 

as its resistance to the flow of electrons, nichrome is 

widely used in electric heating elements such as in 

hair dryers and heat guns. Typically, nichrome is 

wound in coils to a certain electrical resistance, and 

when current is passed through it the joule heating 

produces heat.  
Nichrome alloys are known for their high mechanical 

strength, as well as their high creep strength. The 

properties of nichrome vary depending on its alloy. 

Figures given are representative of typical material 

and are accurate to expressed significant figures. Any 

variations are due to different percentages of nickel 

or chromium. 

 

4. Evaporation unit:  
The nichrome coil which is heating element is placed 

at a bottom of water tank. Water tank is made of PVS 

foam board material and coated with black inner side 

to absorb the more heat. This foam sheet has high 

efficiency, high rigidity, and has high temperature 

withstand capability. The nichrome coil is get heated 

due to electric supply from solar panel. The coil get 

heated at high temperature. Hence the water in tank 

get heated. The vapours of water are formed due to 

vaporisation. These vapours are goes upward towards 

the roof top system.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4. Evaporation Unit 

 

5. Condensation unit:  
In condensation unit, it consist of transparent rooftop 

system. It is made up of cast acrylic sheet material. 

The water vapours are collected at inner surface of 

the rooftop. The condensation of water vapours are 

take place. Hence it gets converted into water 

droplets. Due to the slope of rooftop glass the water 

droplets flows down and condensed water gets 

collected into the water collection vessels. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5. Condensed water droplets  

 
 

lll. CALCULATIONS : 
 
Capacity Of Water Tank: 
 
Height = 16cm 
 
Length = 70cm 
 
Width = 50cm 
 
 
 

Carrier frequency and duty cycle for PWM: 
 
Duty cycle = ton  / (ton  +  toff ) 
 
Vout = Vin * duty cycle 
 
Given data: 
 
Vout = 5 volts 
 
Vin = 12 volts 
 
Duty cycle = 10 kHz 
 
Total time= ton + toff  = duty cycle 
 
ton + toff = 1/duty cycle …(T=1/f) 
 

= 1/ (10*10^3) 
 

= 0.1*10^-3 
 
Now, 
 
5= 12 * ton / (0.1*10^-3) 
 
5= 120000 * ton 

 
ton = 0.0416 msec 
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ton + toff = 0.1*10^-3 
 
toff  = 0.0584 msec 
 

Setup for testing:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 6. Setup put for testing 

 

IV. CONCLUSION: The designed system converts 
impure or non-drinkable water into pure (distil) water by 

means of heating, evaporation and condensation 

process. Due to use of renewable energy, there is no any 

production of smoke, ash etc. Hence it is an ecofriendly 

method for water purification. It also gives cost 

effective solution.  
 
 
 
 
 
 
 
 
 
 

 
Figure 7. Distil water 
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