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ABSTRACT 

In many countries, the demand for fresh water increases rapidly. So, the seawater and brackish water 

desalination is a subject concern of many researchers all over the world. In this work, an attempt has been made to 

study the effect of reflecting materials on the productivity of a single slope solar still.  In the single slope solar still, 

lower temperature of the water results in the decrease of the distillate output. The use of reflecting materials such as 

mirrors and aluminium foils in the inner surrounding walls increases the water temperature in the basin. The results 

indicate that use of reflecting materials, increase the Water temperature and Distillate productivity of the still.   
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INTRODUCTION 

  Supply of drinking water is a major problem in some developed as well as in under developed countries. 

Along with food and air, water is necessity for living beings. Human has dependent on river, lakes and underground 

water reservoirs for fresh water but the pollution of rivers and lakes by industrial effluent and sewage has caused 

scarcity of fresh water in many countries. Surveys show that the about 79% of water available on earth salty. Only 

1% is fresh and the rest of 20% is brackish in nature. Distillation process is one of the most widely used techniques 

for converting brackish and sea water. However, the conventional process such multistage flash evaporation, reverse 

osmosis and electro dialysis is energy intensive and costly. Therefore solar distillation is an attractive alternative 

because of its simple technology and non-requirement of highly skilled worker for maintenance. It uses the heat of 

the sun to purify the water. The solar energy heats the water in the basin, causing evaporation, the vapour is allowed 

to condense as pure water. This process removes salts and other impurities present in the brackish water.  

 There are two types of solar still. They are active and passive type solar still. Passive type solar still uses 

only the solar energy. It is less effective. Active type solar still uses extra energy to heat the water in the basin. It is 

more effective than passive type solar still. In the single slope solar still, the shade caused during the morning and 

evening hours reduce the temperature of the water of the basin. So, we use reflecting mirrors in the side walls of the 

Single Slope Solar Still to decrease the shading effect. The Reflecting Materials Such as Mirrors and Aluminum 

Foils have good reflection properties.  

 Many researchers has study on the various types of solar still, operational parameters such as depth of the 

water in the basin, glass cover inclination and pressure inside the solar still. M.Koilraj Gnandesan et al (2013) 

compared the performance analysis between single slope solar still made up of copper and GI. It shows that the 

copper has better heat absorbing capacity. M.R.Rajamanickam and A.Ragupathy (2012) studied the influence of 

water depth on internal heat and mass transfer in a double slope solar still. They proved that decrease in depth of 

basin water, resulted with increase in productivity of the still. Hanane. Aburiedeh et al. (2012) conduct the 

experimental study of a solar still. They showed that the thickness of the water layer and salt deposits plays the main 

role in the distillate production. Lilian malaeb et al (2014) studies the effect of cover geometry on the productivity of 

a modified solar still desalination unit. Samirkhan Malek (2014) has experimentally analyzed the solar still with 

external condenser. From this research, it has observed that condenser attachment gives the higher productivity as 

compared to the conventional solar still. Ihsan Mohammed Khudhur and Dr.Ajeet Kumar Rai (2014) have 

experimentally study on the tubular solar still integrated with fin. It is observed that by using fan inside the still, 

daily productivity increased by 8.5%.  

 Kalidasa Murugavel has modeled and verified the double slope single basin solar still using laboratory and 

actual solar conditions. They conforms that, the results from laboratory and actual conditions are similar with each 

other. M D Irfan Ali (2012) analyzed the double slope solar still using photo catalyst. The performance of solar still 

was investigated with 0.5 kg PbO2 and 1 kg GAC. The output from the still was considerably increased by the use of 

PC’s. Hitesh N. Panchal (2013) designed the double basin solar still with vacuum tubes. He showed that daily 

distillate output increases to 56% by coupling vacuum tubes with double basin solar still. M.Zeroual et al (2011) has 

experimentally investigate on a double slope solar still with partially cooled condenser in the region of Ouargla. The 

shading the cover increases the productivity up to 2.94%. Prof Alpesh Mehta et al (2011) designed the Solar 

Distillation System. He concludes that the evaporation is maximum in the Noon time and then the evaporation 

decreases. 
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Table.1. Nomenclature 

Tw Water Temperature, oC 

Tg Glass Temperature, oC 

Ta Ambient temperature, oC 

Tb Absorber Temperature, oC 

Aw Amount of distillate collected, ml 

MATERIALS AND METHODS 

Experimental setup: The Experimental setup of Single Slope Solar Still is installed at Tiruchirappalli (latitude 

10045ꞌ35.47ꞌꞌN and longitude 78048ꞌ45.33ꞌꞌ E), Tamilnadu, India. Experimental setup of the single slope solar still with 

reflecting sides is shown in the figure 1. Pictorial view of the single slope solar still with reflecting sides is shown in 

the figure 2. The overall size of the basin is 1000mm*360mm*60mm and 2mm thickness which is made up of 

aluminium with black painted for increase the heat absorptivity. The basin is surrounded by 20mm thickness made 

up of Thermo Cole for insulation. The entire setup is enclosed in the outer box which is made up of plywood. The 

overall size of the box is 1100mm*450mm*430mm. The evaporated water is condensed by the glass of 3cm 

thickness. Condensed water is collected by the measuring jars. Reflecting materials such as mirrors and aluminium 

foils are placed in the inner side walls to reflect the sunrays into basin. Thermocouples are placed at various 

locations for measuring various temperatures. 

Procedure of Experiment: First the glass cover is cleaned thoroughly. Brackish water is filled in the basin. Solar 

rays which pass through the glass cover heats the brackish water in the basin.  Reflecting materials in the side walls 

are used to reflect the sunrays into basin to add heat. The water gets evaporated. Evaporated water molecules are 

condensed in the glass cover. Due to the slope of the cover, the water collected in the collection chamber. The 

experiment is conducted from 9.00 am to 5.00pm.  

  

Figure.1.Cross section of the Single Slope Solar Still 
Figure.2. Pictorial view of the Single Slope Solar 

Still with Reflecting Sides 

  During Working, the temperature of the water in the basin, inner and outer glass temperature, air inside the 

still are noted every hour using thermocouples and distillate output also collected in the measuring jar . 

RESULT AND DISCUSSION  

 The various results such as temperatures, distillate productivity are plotted for the single slope solar still with 

reflecting sides and normal solar still. 

1. Temperature Vs Time for Without Reflecting sides   2. Temperature Vs Time for With Reflecting sides 

 
 

Fig.3 Temperatures Vs Time Fig.4 Temperatures Vs Time 
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  For the solar still made without reflecting sides, graph is drawn between Temperature and Time is shown in 

the Figure 3. It shows that, the maximum temperature of the water obtained is 56oC. 

2. Temperature Vs Time for Reflecting sides 

For the solar still made with reflecting sides, graph is drawn between Temperature and Time is shown in the Figure 

4. It shows that, the maximum temperature of the water obtained is 62oC. The use of reflecting sides increase the 

water temperature to 6oC. 

3. Productivity Vs Time for with and without Reflecting sides 

 

Fig.5 Distillate productivity Vs Time 

 The graph drawn between distillate Productivity and Time for solar still made with and without reflecting sides is 

shown in the Figure 5. It reveals that use of reflecting sides increase the maximum productivity from 200ml to 230 

ml. 

CONCLUSIONS 

In this work, Single Slope Solar Still is made with and without Reflecting sides are constructed and 

experimentally tested in the climatic conditions of Tiruchirappalli, India. Many experiments have been conducted 

to increase the fresh water production. The reflecting sides having mirror are used to reflect the solar rays into the 

basin and basin gets extra heat input during the morning and evening hours.  Due to its low cost, Mirrors are used 

as the reflecting material. The results show that use of reflecting sides increase the maximum water temperature 

from 56oC to 62oC and the percentage increase of distillate productivity up to 26.37%. 
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