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Abstract: 

Distillation is a process of purifying liquid by process of heating and cooling, wherein the 

process of heating & cooling isdone by utilizing energy either by the electrical energy or by 

burning fossils fuel. In solar distillation, only solar energy can be utilized, no other 

conventional form of energy is required. This system is worked on the principle of 

evaporation of water and condensation of water, same as the method of formation of cloud. 

This system takes impure or brackish as input and gives pure or drinkable water. 
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Introduction:  
 
World Health Organization’s (WHO) report says that, approximately 1 billion population of 

the world does not have enough fresh water, which is safe to drink, and 2 million deaths 

annually are responsible for dirty water, hygiene and cleanliness. These number can be 

reduced by using the solar distillation[1].All the water present on the earth surface, the salt 

water in the oceans, seas and brackish groundwater constitutes about 97%. Only 2.5-2.75% is 

fresh/drinking water, which contains 1.75-2% frozen in glacier and ice, 0.7-0.8% as 

freshwater and moisture’s in the soil, and water resent in the ponds, swamplands and 

waterwaysthe form is a smaller amount than 0.01%.  

Many countries of the world are suffering from absence of proper distribution of 

fresh/drinking water, such as desert due to limited fresh/drinking water. There are numerous 

reasons for a clear reduction in our fresh/drinking water supply. The main of these is the 

surge in the population through growing life expectancy, the rise in the use of per capita 

water and the desire to stay in the hot climate of the many people that have naturally the low 

level of fresh/drinking water resources. 

The Solar Water Distillation System (SWDS) is a hopeful alternative which can partially 

meet the demand for fresh/drinking water. This system did not require any conventional 

energy source. SWDS is pollution free and environmentally friendly[2]. 

Xing li (2014) glass have experimented the solar humidification & dehumidification using 

glass evacuated tubes and optimization by mathematical design technique[3]. Cihan Yildirim 
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and Ismail Solmus (2014) have performed a mathematical analysis for humidification and 

dehumidification desalination system by using fourth order Ranga-Kutta technique[4].  J. 

Orfi (2007) has given the technique for the generation of fresh/drinking water with respect to 

the salty water and speed of the wind[5]. Shaobo Hou (2005) have used the pinch 

methodology for experimenting the maximization of solar humidification and 

dehumidification desalination system. Pinch methodology focused on the ratio of rate of mass 

flow of water to the dry air at a different spraying water temperature[6]. Hassan E.S. Fath and 

Ahmad Ghazy (2002) showed the influence of environmental and design parameters. He also 

explains that the flow rate of feed water is insignificant on a system for solar desalination[7]. 

System Description  

A system for the solar water distillation is easy and simple, stress-free to use and its initial 

and maintenance cost is very low. In the Solar Water Distillation System there is Teflon Thin 

Sheet (PTFE), which acts as a glazing surface for condensed water. The area of glazing 

surface is 0.53x0.53m2, and the mass is 5 kilograms. The glazing surface is connected to a 

water tank of 25 liters capacity. The Black Wet Cloth works like a humidifier and works like 

a PTFE sheet dehumidifier. 

The design of the SWDS hasin a way that it is easy to carry in hand or back. SWDS has angle 

of 450with the support of a stand face equalizer. The development and expansion of SWDS is 

specially done for those areas where the accessibility of fresh water is very low like 

mountainous and remote area of the country. This system is very beneficial in disaster-prone 

areas where the possibility of disease due to unclean water is very high. 

Distillation of impure water from solar energy can be defined as evaporation technique to 

isolated and remove clean water. This can be particularly useful for changing seawater, saline 

or contaminated water in safe water for drinking. 

The system's work relies entirely on the striking rate of sun’s radiation on the glazing surface. 

In the 4 to 5 hours, the inside temperature reached 60-70 degrees on the basis of solar 

radiation.Water present in wet cloth are evaporated because of the inside high temperature. 

The evaporated water vapors are collected on the internal surface of the PTFE sheet. After 

this the condensation of water vapors are initiated and starts moving towards the water tank 

due to gravitational effect through PTFE sheet and start collecting in the distilled water tank. 

 

Performance analysis and result  
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SWDS has been demonstrated to analyze the amount of distilled water. The analysis has been 

done based on the data collected for one day. The performance of SWDS has been analyzed 

from 10:00 am to 4:00 pm in the daytime. The display of the SDDS depends on three 

parameters like, solar radiation, speed of wind and temperature. 

 

Conclusion  

From the experiment and performance analysis of the system, it has been clear that the 

environmental parameters such as solar radiation (DNI), temperature and wind speed can 

raise the rate of evaporation to get more volume of distilled water. The volume of water is 

more in the noon time when the sun shines on its peak. The objective of this experiment is to 

obtain pure drinking water from available brackish or impure water. 
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