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ABSTRACT 

Solar still with the basin area of 1m x1m and slope of 13○ was designed fabricated and tested in Anna University, Chennai. 

Both the inner and outer walls were coated with black paint in order to improve the heat transfer rate. The bottom and side losses of 

the still are considerably reduced, due to the porous material beneath the basin liner. Four modes of operation have been studied 

experimentally on a clear day (1) Single-slope solar still without the porous material, (2) Single-slope solar still with the pebbles 

effect (3) Single-slope solar still with the black granite pieces effect and, (4) Single-slope solar still with the black granite slab effect. 

Comparisons of four the modes of operation have been done. 
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INTRODUCTION 
       The world is currently facing a crisis for drinking water and clean energy, the situation is going to be critical in the coming 

decades. Higher energy costs, an impetus is given to adopt non-conventional source of energy in domestic application. Provision of 

wick or porous or energy storing material in the basin increases the distillate output (T. Rajaseenivasan et al., 2013). Solar still with 

the multiple low thermal inertia porous absorbers better than the conventional basin type still due to higher operating temperatures 

and quicker start up time (Pankaj et al., 2013). Single sloped basin type solar still integrated with extended porous fins. It made up of 

blackened old cotton rags were partially dipped in the basin water; while the rest of the part extended above the basin water surface 

and it increase the evaporation process during low insolation (Pankaj et al., 2013a). Single slope single basin solar distiller with a 

mica, stainless steel, aluminum and copper are used as floating absorbers. Single slope single basin solar distiller with a floating 

absorber is reasonable to use compared with single slope single basin solar distiller (E. El-Bialy et al., 2014). Single basin double 

slope solar still with quartzite rock, red brick pieces, cement concrete pieces, washed stones and iron scraps are used as sensible heat 

storage materials, the still with 3/4 in. sized quartzite rock is the effective basin material compared to the red brick pieces, cement 

concrete pieces, washed stones and iron scraps (K. Kalidasa Murugavel, et al., 2010) . Porous materials like washed natural rock of 

average size 3/8" × 1/4" and quartzite rock of average size 3/8" as spread materials for maintaining thin layer of water basin(K. 

Kalidasa Murugavel, et al., 2010) . Solar stills with fine carbon powder in the basin has no effect in the performance (A. A. Madani, et 

al., 1995) .The objective of the present work is to design and fabricate a solar still integrated with porous material for experimental 

investigation and the parameter optimization of the solar still. 

EXPERIMENTAL SETUP  
   The schematic diagram of the experimental set up is shown in Fig.1. Solar still consist of a 2 mm thickness galvanized iron (GI) 

as basin material with an area of 1.1 x1.1 m2. The upper part of the still is covered by a transparent material (3mm glass cover) with 

an area of 1 m2. The cover slope was given an angle of 13°, which is nearly equal to the latitude angle of Chennai Glass cover slope 

angle equal to latitude angle, receives solar radiations normal to it for most parts of the year. When solar radiation pass through the 

glass cover raw water get heated up and evaporates the raw water leaving behind a layer of salt residue in the basin. The vapour from 

the evaporated water condenses on the surface of the cover and trickles down into collection tray. The collection tray led to the 

collection tank, which thus collect the distilled water. 

 
Figure.1. Schematic diagram of the experimental set up 

        Experiments are done from 8:30 A.M to 8:30 P.M the following clear day during April 2014. The temperatures of the porous 

material, basin, glass, ambient, and  water recorded with the help of K-type thermocouples. The solarimeter measured the solar 

intenstiy. The velocity of ambient air  was measured with an anemometer The distillate output from the still was measured, using a 

collection tank. The accuracies and error analysis for various measuring instrument are given in Table 1.       
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a)  Pebbles pieces b) black granite pieces c) black granite slab 

Figure.2.Photograph of the porous material 

 

Table.1.Accuracies and error analysis 

Instrument Accuracy Range % error 

Thermocouple ±0.1 °C 0 °C to 100 °C 0.5 

Solarimeter ±1 W/m2 0 W/m2 to 5000 W/m2 0.25 

Anemometer ±0.1 m/s 0 m/s to 15 m/s 10 

Measuring jar ±10 ml 0 ml to 1000 ml 10 

RESULTS AND DISCUSSION 
The single slope single basin solar still productivity is proposed in this section.  

(1) Single-slope solar still without the porous material: An experimental investigation on single-slope solar still without the porous 

material is shown in the Fig.1,with minimum saline water depth of 1.5 cm in basin on clear day (05/05/2014), the maximum 

productivity occurred between the hours of 02.30 P.M and 03:00 P.M shown in the Fig.2,with the average solar radiation of 600 

W/m2.The water temperature ranged between 48°C and to 50°C.The ambient temperature for all the experiments was in the range of 

20-30°C with the average wind speed of 0 .6 m/s. Variation of time with productivity shown in Fig. 2. 

(2) Single-slope solar still with the pebbles effect: Fig. 2 a) shows photograph of pebbles piece with average size 1/4", cover an area 

of 0.9 m2 in the still basin and form thickness layer of 1 cm. Solar still basin material integrated with the pebbles pieces with minimum 

saline water depth of 1.5 cm in basin are examined on the clear day (07/05/2014), the maximum productivity occurred between the 

hours of 12.30 P.M and 01.30 P.M with the average solar radiation of 600 W/m2. Water temperature ranged between 50°C and to 

52°C.Higher variation in the water glass temperature. The ambient temperature for the experiments was in the range of 22-30°C with 

the average wind speed of 0.6 m/s Variation of time with productivity pebbles shown in Fig. 2. 

 3) Single-slope solar still with the black granite pieces effect: Fig. 2 b) shows photograph of black granite pieces with average size 

1/2", cover an area of 0.9 m2 in the still basin and form thickness layer of 1 cm. Solar still basin material integrated with the black 

granite pieces is examined with minimum saline water depth of 1.5 cm in basin on the clear day (09/05/2014) the maximum 

productivity occurred between the hours of 12.30 P.M and 01.30 P.M with the average solar radiation of 600 W/m2. The water 

temperature ranged between 50°C and 54°C.The lower variations in the water glass temperature. The ambient temperature for all the 

experiments was in the range of 22-30 °C with the average wind speed of 0.6 m/s. Variation of time with productivity black granite 

pieces shown in Fig. 2. 

(4) Single-slope solar still with the black granite slab effect: Fig. 2 c) shows photograph of black granite slab, cover an area of 0.9 

m2 in the still basin and form thickness layer of 1 cm. Solar still basin material integrated with black granite slab is examined with 

minimum saline water depth of 1.5 cm in basin on the clear day (10/05/2014) The productivity occurred between the hours of 12.00 

P.M and 01.00 P.M with the average solar radiation of 600 W/m2. Water temperature ranged between 51°C and to 55°C. The lower 

variations in the water glass temperature. The ambient temperature for all the experiments was in the range of 20-30°C with the average 

wind speed of 0.7 m/s. Present work compared to the productivity of various type solar stills with and without porous materials shown 

in the Table 1.Variation of time with productivity black granite slab shown in Fig. 2. 

 
Fig: 3 Variation of time with productivity 
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CONCLUSION 

The following conclusions may be drawn in a single basin solar still integrated with the porous material under the Chennai 

(Latitude 13°00'29" N, Longitude 80°13'06" E) weather condition. In the four mode of operation single-slope solar still with the black 

granite slab effect has highest productivity compared to the single-slope solar still with the pebbles effect and single-slope solar still 

without the porous materials. Porous materials increase the productivity of the solar still system. Further research of the solar still may 

be focused on the effect on various porous materials with different size in the still. 
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