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Abstract—Recently, Renewal Energy resources are getting 
priorities in the whole world in order to provide sustainable 
power generation and safe world to the future generation. 
The contribution of sun to meet human energy demand is 
substantial. In this work a double slope single basin passive 
type still with total outer basin size of 1m x 0.5m x10cm is 
fabricated with inclination of 15o.  The performance of the 
still is compared by using coal of 1cm thickness and 
normal glass surface with black color coating.  The 
experiment is carried in the presence of coal also and found 
that it is use to be the good material for purifying water 
better as compared with only evaporation of water to steam 
then condensed. The results show that the still with coal as 
spread material is found to be more productive than normal 
glass surface. The experiment is based on purpose of 
purifying water without the need of electricity. This paper 
also discussed the different water production rate with 
respect to the time and temperature for the day. 
Keywords— Minimum depth, Transmittance variation, 
Incidence angle variation, Distillation; Purification of water; 
Heat and mass transfer 

 
INTRODUCTION 
    India has a huge potential of harnessing solar energy 
technology because India is a tropical country and it 
receives 5000 trillion kWh of solar energy per year. Most  
parts of India receive 4-7 kWh of solar radiation 
(insolation) per square meter per day. Single basin solar 
still is a popular solar device used for converting available 
brackish or waste water into potable water. Because of its 
lower productivity, it is not popularly used. Numbers of 
works are under taken to improve the productivity of the 
still [5]. 
  Clean potable water is a basic necessity for man along 
with food and air. Fresh water is also required for 
agricultural and industrial purposes. Direct uses of water 
from sources like rivers, lakes, sea and underground water  
Reservoirs are not always advisable, because of the 
presence of higher amount salt and harmful organisms. 

   Direct uses of water from sources like rivers, lakes, sea 
and underground water reservoirs are not always advisable, 
because of the presence of higher amount salt  
and harmful organisms. The higher growth rate in world 
population and industries resulted in a large escalation of  
demand for fresh water. The natural source can meet a 
limited demand and this leads to acute shortage of fresh 
water. [8]. 
 
 Although various resources are available for purifying 
water like Aqua-Guard, RO purifying devices. But every 
devices needs some other means for operation like 
electricity. Thus to enhance for saving of energy it is 
possible to purify water through natural sources like Solar 
Energy. 
 Solar still is called so because it absorbs solar energy to 
heat water to evaporate. Then this water is used to 
condensate on upper surface and collected in jar through 
outlet valve. Thus the process of radiation, evaporation and 
condensation happen during this experiment. 
 

Experimental Set up 
A.   Construction- 
 A Single basin double slope solar still is covered with 
glass with overall size of outer basin of length 1m x 0.5 m 
x 10cm and that of the inner basin size 8mm minus from 
glass cover means 1-0.008m x 0.5-0.008 m x.0.1- 
0.008 m which is equal to 0.992m x 0.492m x 0.092m has 
been fabricated with 15ᵒ inclination. Thermocole is used 
for insulation to prevent the solar still from internal heat. 
The still is polished with black color as absorbent. The 
thermocouple is inserted in hole marked at different 
position  This experiment measure the temperature of 
water level, air level, inner surface, outer surface and black 
coating surface. A hole in the basin side wall allows 
inserting the thermo-couples for the measurement of the 
basin water, still and condensate temperature. [5] Different 
channels are available on temperature sensing device so 
different points of thermocouple can measure the 
temperature at different area. The still is provided with two 
valves for intake and exit of waste water supply. One is 
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inlet valve which is to be fixed on side face of the basin 
and is used to supply water inside. There are two outlet 
valves on the front side of the basin that are used for exit of 
water. These two outlets are placed on right side and left 
side of the wall of basin. There is also provided with 
central valve at the bottom of still to drain out excessive 
water. 
The two outlet valve has been fixed on front side of basin 
on left and right side. As like of north and south face of 
basin. The temperature of upper surface, lower surface, 
water level. air level, and black surface can be measured   
with temperature sensitive device provided with different 
channels.    

 
 

Fig.1 Single basin double slope simulation still. 
 

A photographic view of double slope single basin solar still 
has been shown in figure with labeling showing basic 
construction view of experiment. 

 
B  Working Principle 

   The experiment is based on the principle of Heat transfer. 
The principle of Radiation, Evaporation, Condensation 
processes are applied in this experiment. The radiated light 
is achieved through sunrays, this is radiation process, the 
water evaporates through heat, this is evaporation and then 
condenses on upper surface of basin. First of all the system 
is placed under the sunlight to get solar energy to evaporate 
with 150 inclination with thickness of glass cover is 3mm. 
The black polish is assumed to be the good absorbent for 
absorbing the heat through light. Usually, the experiment is 
best performed during the sunny days. After one hour the 
water that gets heated will be accumulated on the upper 
surface. There the water condensed and exit down due to 
gravity through outlet valve that are placed on left and 
right side on the front side of basin. Thus the pure water 
can be collected through measuring jar. At each duration of 
one hour in different days the water is collected and 
measured.  
The experiment is performed in the presence of coal also. It 
is found that distilled water is achieved more purified form 
as compared with normal glass cover. As thermocouple is 
inserted at different places to measure temperature of upper 

surface, inner surface, water level, air level and black 
coating. Thus it is necessary to give the theory of 
thermocouple. 
  
2.1 Thermocouple 
Thermocouple is a combination of two dissimilar metals 
and has a property of generating emf by grasping 
temperature gradient and vice versa. When two metals 
having different work functions are placed together, a 
voltage is generated at the junction which is nearly 
proportional to the temperature. This junction is called 
Thermocouple. This principle is used to convert heat 
energy to electrical energy at the junction of two 
conductors. The principle is based on seeback effect.  This 
property enables the thermocouple to use as measurement 
device and as transducer.  
The heat at the junction is produced by the electrical 
current flowing in the heater element while the 
thermocouple produces an emf at its output terminals 
which can be measured with the help of a PMMC 
instrument. The emf produced is proportional to the 
temperature and hence to the rms value of the current. 
Therefore, the scale of PMMC instrument can be calibrated 
to read the current passing through the heater. The 
Thermocouple type of instruments can be used for both dc 
and ac applications. The most attractive features of 
thermocouple instruments is that they can be used for 
measurements of current and voltages at very high 
frequencies. In fact, these instruments are very accurate 
well above a frequency of 50 MHz. Thermocouple 
essentially consists of three parts. 

1) Heating element 
2) Thermoelectric instrument 
3)  PMMC Instrument 

AC PMMC instrument

TC
Supply

E

  Fig2  Basic principle of Thermocouple 
4)  

where PMMC is permanent magnet moving coil  It is a 
instrument to measure potential in dc. 
The thermal emf developed in a circuit composed of two 
dissimilar metals with junctions kept at absolute 
temperatures T1 and T2 may be approximately written as:-  
E= a (T1- T2) +b (T1 – T2)2…………… (1) 
Where a and b constants whose values depend upon metals 
used. 
Let Ɵ= difference of temperatures of hot and cold junctions 
in C= T1 –T2 
E=a (ΔƟ) +b(ΔƟ)2  volt ………………(2) 
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The emf produced is proportional to the temperature and 
hence to the rms value of the current. Therefore, the scale 
of PMMC instrument can be calibrated to read the current 
passing through the heater. The Thermocouple type of 
instruments can be used for both dc and ac applications. 
The most attractive features of thermocouple instruments is 
that they can be used for measurements of current and 
voltages at very high frequencies. 
 
  Observations are taken from 10:00 AM to 5:00 PM 
duration. The temperature of the atmosphere, basin water 
and the condensate are noted for each hour. 

 

   
 

Fig3. Photographic view of Single Basin Double slope 
solar still 

 
3. Results and discussions 

Fig. 5 shows the variation of water production rate for 
the still with layer of water and different basin materials. 
[4]. 
  In first day in the case of normal glass cover the water is 
collected in measuring jar through outlet valve with 1 cm 
water level collecting 482 ml purified water from overall 
surface, than from 2cm water level in second day 
collecting total of purifying water 349 ml, than 3cm on 
third day collecting 309 ml purifying water. Similarly, in 
the presence of coal with 1cm water level 482 ml water is 
collected on first day, 363 ml collected with 2cm water 
level on second day than 268 ml on third day . 
Graph between Temperature versus time compares the 
variations of collection rates of water with the presence of 
coal fabricated and without coal In different condition of 
medium. And at each stage temperature vary, the 
condensed water collection is recorded at every one hour. 
A graph is presented for variation of mater collection at 
different instant of time.  
The graph is non-linear which shows the temperature after 
evaporation of water changes at every instant of time. In 
this way purification of water will be achieved without 
electricity after condensation. The basin water temperature, 
When the still reaches the maximum water temperature, the 
still production rate is lesser than the maximum.  

 
3.1 The effect of depth of water without coal 

 
 

Fig4. Temperature variation with duration of hours 
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3.2 The effect of depth of water with coal 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig5. Temperature variation with duration of hours 
 
3.3 Variation of productivity with every one hour 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig6.Quantity of production (in ml) variation with duration of 
hours 
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Fig.7 Quantity of production (in ml) variation  with duration 

of hours 
 

3.4 Comparison of Cumulative collections for various 
depths 

 
Fig8. Cumulative productivity for various water depths 

without adding coal. 
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Fig9. Cumulative productivity for various water depths with 

addition of coal. 
 
4. Conclusion 

In this work a double slope single basin passive type still 
with basin area of 1.75 m2 is fabricated and tested under 
laboratory conditions for a thin layer of 3.4 kg of water in the 
basin. For maintaining thin layer of water basin, it is necessary 
to spread the water throughout the basin by some kinds of 
wick material and porous materials. In this work, performance 
of the still is compared by using wick materials like light 
cotton cloth, light jute cloth and sponge sheets and porous 
materials like washed natural rock and quartzite rock as spread 
materials. The actual solar radia-tion condition is simulated by 
2 kW electrical resistance heater placed below the inner basin. 

The variation of production rate, cumulative production 
and water, glass, the difference between and water and glass 
temperatures are analyzed for various basin wick and porous. 
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