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Abstract:  

There is an unavoidable need to look at various possible designs that can be implemented to enhance the wick 
type double slope solar still performance through increasing the production rate of distilled water.  Design modifications 
were introduced to the double slope wick type solar still, involving the installation of black coated jute wick, water flowing 
over the glass cover and internal reflector.  Form the result it is found that the water flowing over the glass cover or 
regenerative method improved the performance of the still than the other methods.  The productivity of the still is found 
to be, 4.25 L/m2/day for conventional solar still, 5.25 L/m2/day for black coated jute wick solar still, 6.25 L/m2/day for 
solar still with internal reflector, 7.05 L/m2/day for solar still with glass cover cooling.  

 
 

Keywords:      Wick-type solar still, Thermal performance, Design modifications, solar energy. 

 
 

1. INTRODUCTION  

 The supply of drinking or fresh water is one of 
the important problems especially in developing 
countries.  Fresh water is a basic human necessity, and 
without water the life will be impossible.  Nowadays the 
rivers and lakes are polluted by industrial effluents and 
sewage disposal resulted in scarcity of fresh water in 
many big cities around the world.  Wick type solar stills 
are one of the solar devices which can be used for fresh 
water production.  They are considered as one of the 
cheapest solutions for purifying saline/brackish water 
and suitable for the Middle East and Africa due to their 
low cost and ease of maintenance.  Many experimental 
and theoretical studies were conducted on single basin 
solar stills to test the thermal performance of different 
enhancement parameters.  The effectiveness of different 
absorbing materials in a solar still to increase the 
productivity of water was studied using a single basin 
solar still with double slopes [1-4].  Al-Hayek and Badran 
[1], Phadatare and Verma [5], and Tanaka and 
Nakatake[6] found that the productivity of fresh water by 
solar distillation depends mainly on the intensity of solar 
radiation, the sunshine hours and the type of the still.  
experimental study of solar still with floating wick 
showed that, the productivity of this type solar still was 
higher than the common titled wick type and 
conventional type solar stills [7].  The fins were 
integrated at the basin of the still to augment evaporation 
of the still basin water [8-9].   
 

The objective of the present study was to enlarge 
the performance of a conventional double slope wick type 
solar still through three design modifications: addition of 
black coated jute wick, using regenerative method and 
internal reflector.  These modifications can increase the 
solar still capability to capture more solar energy and 
increase the evaporation rates.    

 
 

2. MATERIAL AND METHODS  
 

 

2.1. EXPERIMENTAL SET UP 
 

2.2. Solar still design modifications: 
 

The proposed double slope wick type solar still 
system were designed and constructed by solar energy 
lab at the Karpagam University (KU).  Also, the still 
components were selected from the locally available 
materials at the lab/ workshops.  The design 
modifications involved were: (a) the fixing interior 
reflecting mirrors, (b) black dye dissolved water and (c) 
glass cover cooling method.  First of all, it was important 
to evaluate the performance of the wick type solar still 
designs as a reference. This helps to measure the 
improvements due to the new modifications.  The 
schematic sectional view and photographs of the 
proposed still have been shown in the Figure. 1 and 2. In 
the proposed still, the black coated jute wick is used and 
spread along with 30° double slope tilted portion and the 
remaining part of the wick is immersed in the water 
reservoir.  

mailto:sspriyashanmu2@gmail.com
mailto:kssphd2010@gmail.com


          International Research Journal of Engineering and Technology (IRJET)        e-ISSN: 2395 -0056 

               Volume: 03 Issue: 07 | July-2016                      www.irjet.net                                                               p-ISSN: 2395-0072 

 

© 2016, IRJET       |       Impact Factor value: 4.45        |       ISO 9001:2008 Certified Journal       |        Page 1973 
 

 
The thermo coal insulation of thickness 6 cm is 

introduced to the sidewalls and bottom side of the tilted 
portion to minimize the heat losses from the evaporating 
wick surfaces. The water level in the reservoir is 
maintained so as not to overflow into the tilted portion 
and always to be 0.5 cm below the tilted portion. Due to 
the raised water level in the reservoir, the tilted wick 
surfaces were always wet. The excess hot water from the 
tilted surfaces was fed to the reservoir during late and 
early working hours of the still.  The schematic diagram of 
the modified design of double slope wick type solar still is 
shown in figure 3 and 4.   

 
 

 

 

 

Figure 1. Schematic diagram of the double slope wick type 

solar still 

 

 

 

Figure 2. Photograph of the experimental system 

 

 

 

 

 

Figure 3. Schematic diagram of the wick type solar still 

with glass cover cooling 
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Figure 4. Schematic diagram of the wick type solar still 

with internal reflector 

 

3. EXPERIMENTAL PROCEDURE 

 Experiments done on the fixed conventional 
design of the wick type solar still were carried out on 
successive days during the month March 2016, and 
experiments for the modified still were carried out during 
the month April 2016.  Each experiment started from 8 
am in the morning to 6.00 pm in the evening.  The 
experimental works was fully carried out in the solar 
energy laboratory at the Karpagam University in 
Coimbatore.  The first part of this research work was to 
test a traditional wick type solar still in a fixed position 
towards the North-South.  Five different thermocouples 
were installed on the solar still system at different 
locations.  These locations were (a) a wick in the basin to 
measure the temperature of the wick.  (b) Inner surface of 
the glass (d) outer surface of the glass cover (e) water 
temperature in the trough, and (f) water vapour.  The 
second part of this research work was to flow water over 
the glass cover.  This modification was introduced to 
enhance the thermal performance and the distillation 
productivity. 
 

Results and Discussion 

Figure. 5 shows that the change in the energy 
intensity during the full working day (sunny day).  It is 
clearly shown that the hourly solar radiation was high at 
noon.  Also the power gain was varied from minimum 
values in the morning (i.e. low ambient temperature and 
low solar radiation) to the maximum at noon where the 
solar radiation and the ambient temperature are high.  

The maximum solar radiation and ambient temperature 
are gradually increased from morning and reaches 
maximum at noon time.  The maximum value of solar 
radiation and ambient air is found to be 1198 W/m2 and 
35°C. 

 

 

 

Figure  5. Variations of the solar radiation and ambient air 

for the experimental days 

 

Figure 6. Shown that the variations of total 
production rate for conventional solar still and modified 
solar still.  The solar still with glass cover cooling has 
higher production rate during morning than evening.  The 
rate of increase in production rate during morning hours 
was higher than the rate of decrease in production rate 
during evening hours.   The cumulative production was 
higher through the entire day for the still with glass cover 
cooling than the other methods.   

 
The production variations of the modified still 

with black coated jute wick and conventional still with 
single jute wick are compared.  The production rate of the 
still with black coated jute wick was higher than the 
other.  The productivity of the still was increased when 
using black coated jute wick in the still due to the black 
coated jute absorbed maximum incident solar radiation 
so that the evaporation rate is increased.   
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Figure 6. Variations of the distillate output for conventional 

and modified solar still for the experimental days 

 

Figure. 7 show the variations of average 
efficiency for conventional solar still and modified solar 
still. From the graphs, it is clear that the efficiency of still 
with glass cover cooling method was higher than the 
other methods.  It is found that the average efficiency of 
the conventional solar still and modified solar still is 
26.7%, 32.5% for solar still with black coated jute wick, 
41.2% for solar still with internal reflector, and 47.7% for 
solar still with glass cover cooling.  From the results, it is 
suggested that the glass cover cooling method is the best 
one and gives higher distillate output in this location.   

 
The production rate and average efficiency of the 

conventional and modified stills are compared in the 
table.1. From the table it is clear that the modified solar 
still is better than the conventional solar still due to the 
productivity and average efficiency was higher and the 
performance of the modified still is seems to be good than 
the conventional solar still.   

 

 

Figure 7. Shows the average efficiency of the 

conventional and modified solar still  

 

Table.1 shows the variations of the production rate and 
average efficiency for the conventional and modified solar 

still 
 

 

 

Conclusion  

The performance of a double slope single wick 
type solar still system with three different design 
modifications was investigated.  The experimental results 
clearly show that the thermal performance of a 
traditional double slope wick type solar still can be 
considerably improved through the design modifications.  
Installing internal reflectors gave high efficiency with an 
average increase of 14.5% when compared with 
conventional solar still system.  Modifying the still design 
with glass cover cooling gave a higher average efficiency 
with an average increase of 21%.   

 
A wick type double slope solar still with glass 

cover cooling was presented as a potential option for high 
performance solar distillation.  It can be utilized for 
industrial applications for economical bulk production of 
distilled water for battery charging, chemical 
laboratories, educational institutions, and for gas station 
services. 
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