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Abstract - The goal of this study is to develop a system that can purify water from almost any source, such as rivers, lakes, and 
reservoirs. Much of the land is filled by salt water where fresh water is available in a low proportion and the demand for fresh 
water for drinking use is also rising rapidly due to the rise in population. Solar desalination is therefore a potential solution to 
resolve this large-scale difficulty. Desalination and mechanics are called the mechanism by which impure water is turned into 
clean water. 

In this research analysis, the variation of the inside still air pressure in a vapor tight solar still and the impact of inside air 
pressure variation on the still output was theoretically and experimentally investigated. This paper provides a detailed analysis of 
the impact of temperature, pressure, black inner wall and white inner wall with regard to time. 
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1. INTRODUCTION  

Global demand for fresh water is increasingly challenging since most sources of water are contaminated. 

Industrial waste, sewage and pollution from farming. In certain parts of the world, the result is an inadequate supply of water. 
A solar still is a precious device that can be used for drinking water purposes to purify brackish water and salt water. But the 
key downside is that solar output is still poor. The productivity of any solar distillation system is depends on the basin water 
temperature. The productivity increases with increasing temperature of water in the basin.  

In the proposed work, efforts are being made to build and evaluate an improved solar system and to combine it with an 
auxiliary unit consisting of a sediment filter and a solar-powered UV disinfectant unit in order to obtain a solar-powered water 
treatment system. This unit is intended to cater to the average family's need for consumable water, preferably in rural areas 
where open space is plentiful, but electricity supply is insufficient and irregular. 

 The higher rate of growth in the world's population and industries has contributed to a major rise in demand for fresh water. 
A small demand can be met by the natural supply and this leads to acute fresh water shortages. Therefore, the extensive 
treatment of salt and polluted water into filtered water is a concern. 

2. LITERATURE REVIEW 

Drinking water is still a big problem in dried and remote areas. Single basin solar still is a solution for this problem. This type 
of solar still is capable of producing clean potable water from available salty or waste water throughout the year. Single slope 
still is suitable at higher latitude place. 

Water and energy are two types inseparable items that govern our lives and promote civilization. Looking to the history of 
mankind one finds that water and civilization were also two inseparable entities. It is not a coincidence that all great 
civilizations were developed and flourished near large bodies of water. Rivers, seas, oases and oceans have attracted mankind 
to their coasts because water is the source of life. The supply of hygienic potable water is one of the major problem faced in 
underdeveloped and in some developed countries. Since transportation of drinking water from far-off regions is usually not 
economically feasible / desirable, desalination of available brackish water has been considered as an alternative approach. 

Several researchers have studied the effects of various designs, operational and climatic parameters. Many designs and 
modifications of the solar still have been proposed in literature. 
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Omar O. Bad ran et. al. [2] Evaluating thermal performance of a single slope solar still.In this study, several conclusions can 
be obtained as follows; (a) the increase in either ambient temperature and/or the solar intensity can lead to an increase the 
solar productivity, (b) as the water depth decreases from (3.5 cm) to (2 cm), the productivity increases by (25.7 %), (c) The 
maximum efficiency occurs in early afternoon due to the high solar radiation at this time, (d) the overall heat loss coefficient 
increases until it reaches the maximum in the afternoon due to higher solar intensity and ambient temperature, and finally, (e) 
the proposed mathematical model gave good match with experimental results. Future work can be carried out using this 
model to enhance the design of single solar stills. 

Anil kumar Tiwari et. al. studied [3] Effect of Cover Inclination and Water Depth on Performance of a Solar Still for Indian 
Climatic Conditions. The study leads to the following conclusions. 

1. There is significant variation in convective heat transfer coefficient for different inclinations of condensing covers and 
different water depths. This will be useful in choosing passive solar still designs for specific applications, regions, and seasonal 
performance requirements. 

2. Overall, 45 deg and 15 deg inclinations of the condensing cover result in maximal annual yields of similar order of 
magnitude. However, specific summer or winter peak performances are optimized when choosing a condensing cover 
inclination of 15 deg or 45 deg, respectively. 

3. Lowest possible water depth produces maximum yield and efficiency throughout the entire year. 

P.Vishwanath Kumar et. al. studied [4] Solar stills system design as freshwater demand is growing day by day in the present 
times of rapid grow distilling the saline water throughout the world. Many solar stills have been studied in detail in this review 
covering all the aspects of design specifications. Also the effect of design and operating parameters on the distillate 
productivity of various stills has been presented. The following are the conclusions that were noted from this detailed review: 

In single effect passive basin stills, distillate output increases from 34%to42%bycovercoolingbycovercooling.Alsothe 
productivity depends on solar radiation and ambient conditions i.e., on clear and cloudy days. Particularly on sunny days, 
productivity was more for still with inclined flat glass cover compared to semi-sphere, bi layers hemisphere and an arch 
coverwithvaluesof1.25kg/m2/d, 1.1kg/m2/d, 1.2kg/m2/d and 0.83kg/m2/d respectively. Whereas on winter days, pro- 
ductivityincreasesby70–100%byusingreflectors. 

Kuldeep H.Nayi et. al. studied [7] Pyramid solar still. The study leads to the following conclusions. Pyramid solar still is one 
of the outcomes of such a development. The present paper reviews the development in the field of pyramid solar still as well 
as the various techniques to improve the performance of still. From the review on research carried out by the various 
researchers, it has been found that pyramid solar still is more efficient and economical in compare to conventional single slope 
single basin still. Thus, the review paper will assist the researchers to understand the fundamentals of pyramid solar still with 
the need, developments and challenges in pyramid solar still to improve its thermal performance and to make it more and 
more economic. 

Swellam W. Sharshir et. al. [8] In this article, a review of factors affecting solar still production (climatic conditions, 
operations and design parameters) and enhancement techniques (wicks, internal and external condensers, internal and 
external reflectors, phase change materials, Stepped solar still and a new method improved the solar still yield by using 
nanoparticles) has been argued. Using sponge cubes in the basin water caused a significant enhancement in solar still 
production (up to 273%) whereas using cuprous oxide nanoparticles increased the distilled yield by 133.64% and 93.87% 
with and without the fan respectively. 

Ravishankar Sathyamurthy et. al. [9] Concludes that the geometry in the solar still significantly influences the yield of fresh 
water. Following conclusions are made: 

(1) The highest yield stills are the stepped with reflectors and weir cascaded solar stills, but their cost remains high. 

(2) A serpentine array of tubes from automobile radiators as a solar collector may be used to increase the brine temperature. 
The theoretical characterization of ethylene glycol nanofluids of automobiles at minimum mass flow shows a 

Higher heat transfer rate. 

https://www.sciencedirect.com/science/article/abs/pii/S1364032115003731#!
https://www.sciencedirect.com/science/article/abs/pii/S136403211731064X#!
https://www.researchgate.net/profile/Swellam_W_Sharshir
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(3) A method for improving the yield of conventional solar still is increasing the surface area of water by adding specified 
dimensions of sensible heat energy storage in the basin . 

(4) The use of heat exchangers from condensers in the air conditioning system will improve the inlet feed water temperature 
for better evaporation in the solar still. 

(5) A new shape of a triangular basin single slope solar still increases the contact area of water with solar radiance by reducing 
the shadowing effect from the side walls during morning and evening hours. 

(6) For the triangular pyramid solar still, cooling water may be circulated through the side walls, which takes away the heat 
which is returned as feed water into the basin. 

Ali.F.Muftah, K.Sopian et. al. [10] study involved the enhancement of a stepped solar still by integrating superior design 
concepts into one design. The energy-balance analysis of the proposed stepped still prior to and post modification has been 
conducted. The performance of the proposed stepped solar still was detailed under multiple evaluation parameters. The daily 
productivity of the stepped solar still post modification increased from 6.9 kg/m2 to 8.9 kg/m2. Based on the results obtained 
from the thermal evaluation parameters and statistical test, the proposed design significantly enhanced the thermal 
performance of the stepped solar still 

3. METHODOLOGY AND EXPERIMENTATION 

Impure water is also filled inside an airtight insulated basin covered with clear glass in the solar form of basin. The rays are 
transmitted from the cover to the absorber surface at the bottom when the silos are exposed to the light, thereby heating the 
water. Then the hot water heats the air inside, leaving it unsaturated. The water evaporates and saturates the air around it, 
which is being circulated inside the still due to the temperature difference between the water surface and the cover lower 
surface. 

Solar units of the single basin type are produced with certain design parameters and tested under field conditions. The basin 
was made of wooden block with a 1.0 m x 0.8 m base, which was positioned for support on the metal stand. In order to 
minimize the heat loss to the atmosphere, 5 cm thick insulation (glass wool) was provided between the wooden box and the 
basin. T in order to increase the absorptive of the basin surface, it is painted black . Glass of 3 mm thickness covers the single 
slope still with an inclination with horizontal. 

https://www.sciencedirect.com/science/article/abs/pii/S0011916417304691#!
https://www.sciencedirect.com/science/article/abs/pii/S0011916417304691#!
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Fig. 1 Experimental Setup of solar distillation system 

A pyranometer was used to measure the insolation on the still. Temperatures of the following locations were recorded by 
means of digital type thermometer, a) at basin liner, b) inner and outer surface of glazing, c) water in basin and d) surrounding 
air. The accuracy of this thermometer is of the order of ±0.1 degree centigrade for the range of temperatures measured. The 
distillate output was measured by means of a measuring Cylinder, at half hour interval.  

All the observations & readings on experimental setups are taken in the month of May -Jne .The time duration for observations 
of solar still is from 9:00 AM to 5:00 PM for experimental setups of arrangement of only Black Coating with reflector 
arrangement.  

Table 1 Simulation parameters of inclined solar still 

S.No. Parameters Symbol Values and units 

1 Mass of Solar Still Ms 20 kg 

2 Area of base Ab 1 m2 

3 Specific heat of material Cb 510 J/kg K 

4 Absorptivity of material αb 0.95 

5 Mass of glass Mg 2.7 kg/m2 

6 Area of glass surface Ag 1 m2 

7 Specific heat of glass Cg 750 J/kg K 

8 Absorptivity of glass αg 0.05 

9 Transmissivity of glass tg 0.88 

10 Emissivity of glass εw 0.97 

11 Mass of basin water Mw 10.8 kg 

12 Area of basin water surface Aw 0.95 m2 

13 Specific heat of water Cb 4185 J/kg K 
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14 Absorptivity of water αw 0.05 

15 Emissivity of water εw 0.95 

16 Latent heat of vaporization for water Lw 
 

2430.7 KJ/kg 

17 Convection heat transfer 
Coefficient 

hc(b-w) 
 

135 W/m2K 

18 Overall heat loss coefficient from bottom Ub 
 

14 W/m2K 

19 Stefan-Boltzmann constant σ 5.67x10-8 W/m2K4 

20 Thermal conductivity of absorber plate Kb 50.2 W/mK 

21 Thickness of absorber plate tk b 0.003 m 

 

Table 2 Controllable parameters used in mathematical modeling of proposed solar still configurations. 

S.No 
Type of Proposed solar 
stills 

Controllable parameters with units 

Aw Ab Ag Mw Mb Mr 

M2 M2 M2 Kg Kg/m2 kg/s 

2. 
Inclined still with Base 
Black Color 

0.85 1 1 6.1 9.6 0.00083 

3. Conventional basin still 0.27 0.3 0.3 4 2.34 - 

 

4. RESULTS AND DISCUSSIONS 

Numerical calculations for the stills on a typical May day in Satna were performed (MP). The calculated ambient Ta 
temperature and data on solar radiation used for numerical calculations are presented. It is seen from the results that the 
incident of solar radiation on the still cover I achieves maximum and average daily values of 760 and 650 W/m2, respectively. 
Comparisons are summarized between the temperatures of the different elements for the same region exposed to solar 
radiation in the black and white inner liner stills. As the solar radiation increases, the temperatures of the stills elements 
increase until they reach their maximum values around the noon period and then decrease with the decrease of solar radiation 
I and ambient temperature Ta. It is also shown that the temperatures of the white inner liner elements are still higher than 
those for the traditional still because of the increased amount of solar radiation reflected by the white inner liner that causes 
the water glass-temperature differences to increase. 
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Fig 1 Hourly Variation Of Temperature of basin for Black Inner Wall and White inner wall solar still for a typical day of month 
May-June 2014 

 

Fig 2 Hourly Variation of Temperature of Glass for Black Inner Wall and White inner wall solar still for a typical day of month 
May-June 2014 
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Fig 3 Difference between Water Temperature and Glass Temperature (Tw-Tg) with respect to time for Black Inner Wall and 
White inner wall solar still for a typical day of month May-June 2014 

 

Fig 4 Fig Hourly Variation Of Output of Black Inner Wall and White inner wall solar still for a typical day of month May-June 
2014 
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Fig. 5 variation of convective heat transfer coefficient between water and glass with respect to time for white and black inner 
wall 

 

Fig. 6 variation of radiative heat transfer coefficient between water and glass with respect to time for white and black inner 
wall 

 

10 11 12 13 14 15 16
2

3

4

5

6

7

8

9

10

11

12

Time (H)

h
c(

w
-g

) 
W

/m
2
 K

 

 

White Inner Wall

Black Inner Wall

10 11 12 13 14 15 16
1.6

1.65

1.7

1.75

1.8

1.85

1.9

1.95

2

Time (h)

h
r(

w
-g

) 
W

/m
2
 K

 

 

White Inner Wall 

Black Inner Wall



          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 
               Volume: 08 Issue: 05 | May 2021                 www.irjet.net                                                                             p-ISSN: 2395-0072 
 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 980 
 

 

Fig 7 variation of convective heat transfer coefficient between water and air with respect to time for white and black 
inner wall 

 

Fig 8 Variation of pressure at water surface with respect to time for white and black inner wall 
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Fig 9 Variation of pressure at glass surface with respect to time for white and black inner wall 

 

Fig 10 Variation of pressure at water surface with respect to time for white and black inner wall 
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5. CONCLUSION  

To enhance the daily yield and performance of the still, the still fitted Solar is to be built and manufactured. It is also important 
to research the impact of different parameters such as glass cover pressure variation, flow rate, production variation with 
respect to time. The following inference is drawn from the test. 

1. The temperature of rise in Black solar still shows the Black solar still and White solar still experimental results still as 
opposed to the White solar still. 

2. The Black solar still and white solar still experimental findings indicate that the rate of distillation in Black solar is still 
higher compared to the White solar still. 

3. The efficiency of black solar is still higher than that of white solar.. 

4. The rise in ambient temperature and/or solar intensity can lead to an increase in solar productivity, 
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