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Abstract— The Purpose of this thesis work is to design a 

water distillation system that can purify water from nearly 

any source, a system that is relatively cheap, portable, and 

depend only on renewable solar energy. The motivation for 

this thesis is the limited availability of clean water resources 

and the abundance of impure water available for the 

potential conversion into potable water. Two major 

challenges for human society today are shortage of fresh 

water and shortage of conventional energy. Solar still is the 

best method to convert saline, brackish water into fresh 

water using the unconventional source of energy which is 

freely and abundantly available in planet earth. The main 

draw back with conventional basin still is that the 

productivity is very low. Most important design parameters 

in flouncing the productivity are optimization of glass 

inclination, intensity of solar radiation, thickness of glass 

cover, basin filled with different material, Nano particles 

mixed with water in the basin, absorber plate area, free 

surface area of water and depth of water. The main difficulty 

in conventional still is maintaining mini- mum depth and 

large surface area of water. Inclined solar still is alternative 

to increase the surface area of water and maintain minimum 

depth. Researchers have put efforts to develop various 

designs of inclined solar stills to maintain the minimum 

depth of water using wicks, steps in the stills to increase the 

productivity. In this review, we are attempting to study the 

present status of different designs used to improve the 

productivity of solar stills. 
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I. INTRODUCTION 

Energy is an absolutely necessary component for the 

economical development of any country. Energy is the 

capacity to do work. [12]It is the most important and 

primary input for development. All living organism needs 

energy for their operations. The standard of living of any 

country can be directly related to its per capita energy 

consumption. The annual per capita consumption of India is 

very low as compare to any other countries. The growth of 

economy is supposed to grow minimum. Advance 

economies with high living of standards have relatively high 

levels of energy use per capita, but their per capita energy 

use is stable or the change is very slow. 

II. RENEWABLE ENERGY 

Energy is the capacity of doing work. It is the most 

important and primary input for development. All living 

organism needs energy for their operations. The standard of 

living of any country can be directly related to its per capita 

energy consumption  

III. RENEWABLE ENERGY 

Renewable energy sources are also known as non-

conventional energy sources which are continuously 

replenished by natural processes. For example-solar energy, 

hydro energy,    geothermal energy, wind energy, bio 

energy, tidal energy etc. are the examples of renewable 

energy sources. The potential of renewable energy sources is 

enormous as they can in principle meet many times the 

world’s energy demand. It is becoming clear that future 

growth in the energy sector will be primarily in the new 

regime of renewable energy, and to some extent natural gas-

based systems, not in conventional oil and coal sources. 

IV. SOLAR ENERGY 

There are many different types of solar energy some of 

which are solar collectors, piped heat, but the most common 

is the solar panel. Solar panel stations have been built in 

sunny places, such as California or Israel. Large numbers of 

mirrors reflect the light onto one certain spot. Some mirrors 

are built in the shape of a trough, to reflect the sunlight onto 

a tube in the center. Inside the tube is a liquid that is heated 

by sunlight. The solar trough of the Luz International Plant 

in California provides electricity to more than 350,000 

people. In the most common solar panel, the sun's energy is 

contain by many solar cells. The earth receives radiation 

from the sun in the form of electromagnetic radiations. Solar 

energy is a cheap and free from pollution. India receives 

solar radiation in the form of energy equivalent to more than 

5000 trillion kWh per year, which is far more than its total 

annual consumption. 

V. APPLICATION OF SOLAR ENERGY 

Solar energy used today in number of ways: 

 As heat for making hit water, heating buildings, 

and cooking. 

 To generate electricity with solar cell or heat engine. 

 To take the salt away from sea water. 

 To use sun rays for drying clothes and agricultural 

product (like potato, brinjal etc.) 

VI. PRESENT STATUS OF PURE WATER 

A. Suspended particles: 

suspended solid refer to small solid particles which remain 

in suspension in water as a colloid or due to the motion of 

the water. Suspended solid are important as pollutant and 

pathogen are carried on the surface of particles. Removal of 

suspended solid is generally achieve through the use of 

sedimentation and water filter . 
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B. Dissolved inorganic salt: 

compound that do not contain CARBON. Eg sodium 

chloride, sodium sulphate, magnesium chloride, magnesium 

sulphate , calcium chloride, calcium sulphate. 

C. Dissolved organic compounds 

compounds that CARBON. Eg- hydrocarbons. 

D. Micro-organisms-  

Inclides fungi ,algae,bacteria etc. 

E. Pyrogens-  

fever including substances. Dissolved gages-eg- argon, 

methane, ethylene, carbon mono-oxide, carbon dioxide, 

hydrogen, helium,  etc.  

VII. SOLAR DISTILLATION 

Finally we decided to go by distillation method owing to the 

benefits of following like that- 

1) It produces water of high quality. 

2) Maintenance is almost negligible. 

3) Any type of water can be purified into potable water by 

means of this process. 

4) The system will not involve any moving parts and will 

not require electricity to operate. 

5) Wastage of water will be minimum. 

VIII. PRINCIPLE OF SOLAR DESALINATION 

Solar still works on the principle of solar distillation. A solar 

still duplicates the way as rain water i.e. evaporation and 

condensation. Saline water is filled in the black painted 

basin of the solar still. this is enclosed in a completely  air 

tight surface . A slopping transmitted through the cover and 

is absorbed in the black lining. The distillatory is designed 

so that an efficient amount of solar radiations get trapped 

inside it. This increases the internal temperature of 

distillatory causing the saline water to evaporate leaving 

behind all the salt contents. Insecticides, herbicides, viruses 

etc. 

A. Effect of Slope on Solar Still 

One of the factors that contribute to the productivity of solar 

still is the number of slopes that can be used in the glass 

cover. The conventional numbers of slopes used are 

moreover single slope in the basin type stills. 

Hence this project introduce a concept of multi 

slope (2 slope) solar still are analyze the outcome with 

comparison to the conventional double slope solar still. The 

two models are made with the use of same materials and 

same dimensions to keep in a same location to undergo the 

experimental process with similar climatic conditions. The 

comparison mostly done between the productivity of the still 

for similar factors and conditions that the experiment is 

being carried out. 

 
Fig. 1: Double slope solar still[9] 

IX. EXPERIMENTAL WORK 

A. Experimental Setup of Double Slope Solar still 

The experimental setup of double slope solar still is shown 

in fig 2 and fig 3 

 
Fig. 2: length wise double slop solar still Conventional solar 

still 

 
Fig. 3: width wise double slope solar still Non-conventional 

solar still (modified) 

B. Experimental setup of modified solar still field with 

material jute and aluminum  

The experimental setup of solar still show in fig 4 and fig 5 

 
Fig. 4: width wise double slope modified solar still material 

using Jute 
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Fig. 5: width wise double slope modified solar still material 

using Aluminum 

X. MODES & BASIC LAWS OF HEAT TRANSFER 

The heat transfer process in a solar still can be mainly 

classified into internal and external heat transfer processes 

based on energy flow in and out of the enclosed space.[8] 

A. Internal Heat transfer   

The heat exchange between water surface and glass cover 

inner surface of the solar still is known as internal heat 

transfer. There are three modes, namely convection, 

radiation and evaporation processes, by which the internal 

heat transfer process within the solar still is governed.  

B. Convection 

Thermal convection is a process of energy transport by the 

circulation or mixing of a fluid medium. Convection is 

possible only in fluid medium and is directly linked with the 

transport of medium itself. With respect to origin; two types 

of convection are distinguished: forced and natural or free 

convection 

In natural or free convection, the circulation of the 

fluid medium is caused by buoyancy effects that are by the 

difference in the densities of the cold and heated particles.  

Chilling effect of cold wind on a warm body, heat 

flow from a hot pavement to surrounding atmosphere and 

heating of air in a room by a stove and heat exchange on the  

outside of cold and warm pipes are the examples of free 

convection.  

C. Radiation 

Thermal radiation is the transmission of heat in the form of 

radiant energy or wave motion from one body to another 

across an intervening space. Radiation exchange in fact 

occurs most effectively in vacuum. 

The basic rate equations for radiation heat transfer 

are based on Stefan-Boltzman law; 

Eb =σb A T4         (1) 

The net exchange of heat between the two radiating surfaces 

is due to the fact that one at the higher temperature radiates 

more and receives less energy for its absorption. An isolated 

body which remains at constant temperature emits just as 

much energy by radiation as it receives.  

The basic laws which govern the heat transfer are: 

1) Fourier law of heat conduction 

Q= -k A               (2) 

where Q is the heat transfer rate, A is the surface area 

perpendicular to the direction of heat flow, dt is the 

temperature difference for short perpendicular distance dx, 

and thermal conductivity k is a characteristics of the surface 

material. 

XI. RESULT & DISCUSSIONS 

The various results obtained in the experimental process 

which are carried out on basin area of 0.5 m2 with a water 

depth of 1cm, 2cm, and 3cm in north-south orientation is as 

follows  

T1 = Bottom surface temperature with black body 

T2 = Air temperature inside the solar still 

T3 = Inside glass surface temperature 

T4 = Outside glass surface temperature 

T5 = Atmospheric temperature 

A. Calculation of Efficiency 

Efficiency = (yielding × latent heat)/ (area × solar intensity) 

Yield = kg/second  

Latent heat = latent heat of vaporization, (J/kg) 

Area = m² 

Solar intensity = W/m² 

B. Calculation of latent heat 

Latent heat = 

2.4935×103[1−(9.4779×10−4×(T2)+1.3132×10−7×(T2
2)−4.79

74×10−9×(T2
3))] ;for<70°C [8] 

XII. OVERALL PRODUCTIVITY WITH RESPECT TO TIME 

 
Graph 5: Conventional solar still 

GRAPH BETWEEN PRODUCTIVITY AND TIME

0

20

40

60

80

100

120

140

8:00 9:00 10:00 11:00 12:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00

TIME(hr)

P
R

O
D

U
C

T
IV

IT
Y

(m
l)

Yield ml

Yield ml

Yield ml



An Experimental Study & Performance Analysis of Double Slope Single Basin Solar Still Filled with Jute & Granite 

 (IJSRD/Vol. 5/Issue 05/2017/415) 

 

 All rights reserved by www.ijsrd.com 1726 

 
Graph 6: Modified solar still 

 
Graph 7: Modified solar still use aluminum 

 
Graph 8: Modified solar still use jute 
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XIII. VARIATION OF PRODUCTIVITY WITH RESPECT TO DEPTH OF WATER 

 
Fig. 6: productivity with respect to depth of water

XIV. PRODUCTIVITY COMPARISON 

From the fig 7, it noted that the fresh water productivity of 

single basin double slop solar still is higher at 1 cm depth of 

water in modified solar still filled with jute. The total 

productivity obtained in conventional solar still is 630 ml, 

600 ml is find out in case of modified still,840 ml and 880 

ml obtained in still filled with Aluminum and Jute 

respectively. 

 
Fig. 7: Overall productivity with respect to depth of water

XV. CONCLUSION 

A single basin double slope solar still with an inner glass 

basin size 1 m x 0.5 m x 0.1 m and that of the outer basin 

size 0.992 m x 0.492m x 0.092 m has been fabricated with 

transparent glass of 8 mm thickness. Top cover of the basin 

is closed with transparent glass of 4 mm thickness at 150 

inclinations from both sides. The inner layer is black painted 

for more absorption.  

It was observed from the experiments that 

productivity of water increases with decrease in depth of 

water and maximum productivity is observed for 1 cm depth 

of water. 

In the present thesis the passive double slope solar 

still for two different material and base fluid has been 

analyzed for climate condition of Bhopal for the month of 

June.     

As discussed above measured yielding in 

consecutive three sunny days in which the measured 

yielding in conventional solar still is maximum in 1 cm 

depth of water which is 630 ml, in modified solar still the 

maximum yielding is 600 ml at 1 cm water level while in 

case of aluminum the maximum yielding is 840 ml at 1 cm 

depth of water and 880 ml in case jute which is also at 1 cm 

depth of water. 
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It was observed that the maximum productivity 

obtained in case of still filled with Jute which is 880 ml that 

is greater than 39.68% from conventional still,46.66% from 

modified still and 4.76% from still filled with Aluminum.   

It was observed that in  case of modified still the 

efficiency of still was maximum at 02.00 pm which is 

10.37% at 1 cm depth of water while compare with 

conventional still the efficiency of still was maximum at 

01.00 pm at 1 cm depth of water which is 10.17%.  

It was observed that in case of still filled with Jute, 

the efficiency of still was maximum at 06.00 pm which is 

15.69% at 3 cm depth of water while compare still filled 

with Aluminum the efficiency of still was at 06.00 pm at 3 

cm depth of water which was 14.52%. 

It was observed that the maximum efficiency 

obtained in case of still filled with Jute which is 15.69% that 

is greater than 54.27% from conventional still,51.13% from 

modified still and 8.05% from still filled with Aluminum.   

Therefore, It was observed that the maximum 

yielding and efficiency were to be measured in case of jute 

material. 
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