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Abstract: The most important aspect for life on earth is water. Inspite of its abundant availability small percentage can be used
for drinking purpose (approximate 1%). The solar water distillation comes out to be a nontoxic and promising device which
purifies water that uses a renewable solar energy source. Efficiency of the solar water distillation device can be enhanced by
increasing evaporation rate that is combined effect of solar radiation, and provide additional heat by solar water preheating
system. The main objective of this work is purifying the water from waste water by using solar energy with the process of
distillation. It is proposed to fabricate system the experimental set up for this purpose.
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L. INTRODUCTION

Water is a basic necessity of man along with food and air. Fresh water resources usually available are rivers, lakes and underground
water reservoirs. About 71% of the planet is covered in water, yet of all of that 96.5% of the planet's water is found in oceans, 1.7%
in groundwater, 1.7% in glaciers and the ice caps and 0.001% in the air as vapor and clouds, only 2.5% of the Earth's water is
freshwater and 98.8% of that water is in ice and groundwater. Less than1% of all freshwater is in rivers, lakes and the atmosphere.
Solar Distillation is by far the most reliable, least costly method of 99.9% true purification of most types of contaminated water
especially in developing nations where fuel is scarce or too expensive. Solar distillation is used to produce drinking water or to
produce pure water for lead acid batteries, laboratories, hospitals and in producing commercial products such as rose water.
Conventional boiling distillation consumes three kilowatts of energy for every gallon of water, while solar distillation uses only the
free pure power of the sun. Expensive filtration and deionising systems are even more expensive to purchase and use and will not
totally purify the water by removing all contaminants. No additional heat or electrical energy is required in still and even after the
sun sets, distillation continues at a slower pace into the night. Solar water purification includes two aspects; first aspect is sediment
removal using carbon filter then, pathogen elimination in the manifold due to heat generated by natural convection due to parabolic
trough. Initial filtration is carried by carbon a filter. Carbons filtration is a method of filtering that uses a bed of activated carbon to
remove contaminants and impurities using chemical adsorption.

1. FABRICATION OF PROPOSED SYSTEM
The propose system for solar water purification is done to reduce the total equipment cost, it leads to reach the people who are
unable to purchase high end costly purification systems and it will work based on solar energy, that is nothing but environment
friendly and healthy. Finally the solar water purification system generates pure drinking water within a less time and within a less
equipment cost. The solar water purification system is assembled with many elements to get the pure drinking water. To get a better
understanding, a block diagram is shown below.
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Fig:1. BLOCK DIAGRAM OF WASTE WATER PURIFICATION BY SOLAR ENERGY

The elements are all involving in water purification process to get the purified, clean and healthy water.
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A. Component And Specifications

TABLE 1
SNO | COMPONENT / SPECIFICATION FIGURE
1 Solar panel
Capacity: 75watts
Output:4Amps
Voltage:21Volts
2 Solar charge controller
Input:21Volts
Output:12Volts

3 Inverter
Capacity:900Watts
Output:230Volts

4 Ac heater
Capacity:500Watts

5 Storage tank
Type:PVC
Capacity:25L.itres

6 Hose pipe
Storage tank to copper tube:2m
Copper tube to heating chamber:1m

7 Copper tube
Diameter:0.8 cm
Length:50 feet long

8 Heating chamber
Material: Aluminium
Capacity:3Litres

9 Insulation box
Dimension:15x 15x 33 cm
Type:Ply wood

10 Thermal pipes
Type:PVC
Length:2m

11 Condenser

Tray:27x17x7cm

Type:PVC

Condensed coil tube dia:0.5cm
12 Battery

Type:Lead acid and rechargeable
Capacity:100AH

Voltage:12V
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B. Operation

ig.2

Water is stored in the storage tank and it will flow to the copper tube from the hose pipes, in the copper tube the water is get heated
by absorbing the heat from the sun light up to 30 -40°C and it will flow into the heating aluminum chamber. The pre heated water
gets heated and vaporized in the heating chamber by the AC electrical coil placed in it. The vapors are collected from the heating
aluminum chamber and passes through the thermal pipe, which has the capability to with stand the more than 100° C temperature.
Thermal pipe is connected to the condensing coil and the vapors are liquefied in the condenser and finally the clean and purified
drinking water is collected into the tank.

The high intensity solar energy is converted into electrical energy by the solar panels and this electrical energy is connected to the
solar charge controller. The solar charge controller controls the energy fluctuations and inverter is connected to the charge controller
by the cables. In inverter the generated DC power is converted into AC power and connected to the AC heating coil which is located
in the heating chamber.

In between the solar charge controller and inverter battery is connected to store and to supply generated DC current based on
requirements

11. RESULTS
A. Time Taken To Collect The Water
TABLE 2
S.NO TIME IN min OBTAINED WATER IN ml

1 10 80

2 20 90

3 30 100
4 40 135
5 50 150
6 60 200
7 70 260
8 80 300
9 90 400
10 100 500
11 110 650
12 120 780
13 130 950
14 140 1150
15 150 1350

1) Discussion: The water in the copper tube is taken 15 minutes to pre heat by the sun light and 15 minutes to boil in the heating
chamber and then starts conversion of water into vapors by further addition of heating. The minimum time to start the water to
boil is 15 minutes it evaporates when the temperature reaches the 100° C . Then the water is slowly converted to vapors. When
the temperature increases gradually production of distilled water also increases gradually.
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B. Properties of Different Water Samples
TABLE 3
S.NO PROPERTY BORE DRINKING DISTILLED WATER | PURIFIED
WATER WATER (CONVENTIONAL)RANGE WATER
1 p" 7.62 6.46 5.6t07 5.8
2 Oxidation Reduction | -43 +23 -158 to +158 +53
Potential in mV
3 Salinity in ppt 2.57 0.16 <0.5 0.1
4 Conductivity 3140 189 100 to 400 125
us/m
5 TDS in ppm 1820 111 <50 25
6 Dissolved Oxygen in | 4.6 5.3 510 6.6 55
ppm
1) Discussion: Practically 1350 ml of water is collected from 2 liters input water in 2hr 30min time with a wastage of 650ml but

when compared to solar stills it gives faster output. In this project the output temperature greater than 100° C kills the bacteria
and total impurities which is better than solar stills. From this experiment it is observed that properties of purified water
achieved from experiment have given best results as compared with both bore water and drinking water. However the
properties of this purified water lies in the range of conventional distilled water.

(AVA CONCLUSION

The normal water gets purified with a low amount of cost and the values are completely checked in a different ways to know the
properties there in the purified water and these are compared with the bore water, drinking water and distilled water. The properties

of

this purified water lies in the range of conventional distilled water.

The total experiment is fabricated with in a low cost, so it is easy to put in pure peoples house also. it is economical in financially,
efficient in working, eco-friendly.
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