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Abstract— Solar still is a useful device that gives 

puredistillated water from impure and brackish water using 

solar energy. Solar energy is non-conventional, 

inexhaustible, freely available and easily accessible energy 

so this device can be easily used in remote area where 

people are struggling to have pure drinking water or in the 

area where water purification plant can’t be established due 

to geographical limitation. Product water from solar still that 

is pure distillated water can be used for commercial purpose 

also. To get maximum output from the system we changed, 

modified and introduce four parameter which are: 1) 

Reflector 2) Flat Plat Collector (FPC)3) Condenser and 4) 

Lower Depth Solar Still. Integral effect of all these 

parameter can lead to better output rate and increased 

efficiency of solar still. 
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I.  INTRODUCTION 

Drinking water is the basic need of human being to survive, 

Drinking water should be pure But Unfortunately yet today 

884 million people in the world lack access to safe water 

supplies and3.5 million people die each year from water-

related disease. On the other side population rapidly 

increasing and energy resources rapidly decreasing so we 

have to find midway for to fulfill our basic need using 

widely available, non-conventional energy which is 

inexhaustible. 

To achieve maximum distillated we have to 

increase vaporization rate and to increase vaporization rate 

modification in still is essential which is FPC, Condenser, 

Reflector, and Lower Depth of Solar Still.p 

II. LITERATURE REVIEW 

Imad A1-Hayek Described Solar distillation is one of the 

important methods of utilizing the solar energy for the 

supply of potable water to small communities where the 

natural supply of fresh water is inadequate or of poor 

quality, and where sunshine is abundant. Solar energy 

utilization in two different types of solar stills is considered, 

and factors that influence the productivity of solar stills are 

discussed. The present investigation showed that the 

productivity of asymmetric greenhouse type still (ASGHT) 

having mirrors on its inside walls was higher than that of the 

symmetric greenhouse type still (SGHT) and more efficient. 

It was found that the distilled water output of the 

asymmetrical greenhouse type was 20% higher than that of 

symmetric greenhouse type. Performance characteristics of 

the two stills showed that the temperature at the water 

surface is closely related to the incident solar radiation, and 

the productivity &the stills can be increased with decreasing 

water depth, and by the addition of dye. [A] 

Rajesh .A.M Described Acute shortage of good, 

clean drinking water is a major problem for most developing 

countries of the world. In most cases, ponds, streams, wells 

and rivers are often polluted that they are unsafe for direct 

use as drinking water .Often water sources are brackish and 

or contain harmful bacteria. Therefore cannot be used for 

drinking .In addition there are many coastal locations where 

sea water is abundant but potable water is not available. 

Solar distillation is one of the important methods of utilizing 

solar energy for the supply of potable water to small 

communities where natural supply of fresh water is 

inadequate or of poor quality .In this direction an 

experimental performance analysis was carried out on a 

single basin still compared with FPC coupled one. Test were 

carried out for different water samples namely borewell 

water, sea water, river water for a water depth of 20 mm 

.Measurement of various temperatures solar intensity, 

distillate water collected from north and south slope were 

taken for several days under local climatic conditions. The 

study shows that single basin still productivity enhances by 

42 percent for borewell water, 40 percent for sea water and 

45 percent for river water when the still coupled with FPC 

Flat Plate Collector, The various other tests like chlorine 

content, Total hardness, Calcium content, Electrical 

conductivity, TDS, pH value, were carried out in the 

laboratory and found that water is safe and pure for 

drinking. Solar distillation becomes very attractive in 

expensive long term low technology system especially 

useful where the need for small plant exists. [B] 

Hassan E. S. FathDescribed A numerical study has 

been carried out to investigate the transient thermal 

performance of a naturally circulation humidification - 

dehumidification solar still of Fath et al. ,Comparison of 

with forced circulation performance and the influence of 

different environmental, design, and operational parameters 

on the still productivity have been investigated. Natural 

circulated still shows almost very similar results to the 

forced circulation which is of significant technical and 

economical importance. Different attempts have been 

considered to investigate the effect of both partial basin 

energy storage and partial recovery of condensation energy. 

The results show insignificant changes on the still 

performance. Economical assessment of water production 

cost has also been highlighted and shows that solar stills can 

challenge other technologies for special applications. [C] 

M. Abdelkader Described a solar distillation 

system has been designed installed and tested under real 

conditions in the faculty of Engineering, Port Said, Suez 

Canal University, Egypt. The system consists of a solar still 

coupled with a solar central receiver (ssscr). The function of 

this arrangement is to heat the basin water in order to 

increase temperature and thus increase the solar still 

productivity. First test is carried for the solar still unit only 

and second for the solar still coupled with the solar central 

receiver. The influence of coupling the solar still with the 

solar central receiver is reported, especially concerning 

distilled water productivity. A simple transient mathematical 

model is presented. The model is based on analytical 

solution of the energy-balance equations for different parts 
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of the still. Numerical computations have been carried out 

for Port Said climatic conditions (31°17' N latitude, 32°12' E 

longitude). Good agreement between experimental and 

theoretical results is obtained. It is observed that the use of 

the proposed solar desalination system ( ssscr )improves the 

accumulative productivity of the solar still by 91% when 

using 28 heliostats arranged in three circles around the 

central receiver.[D] 

Hiroshi Tanaka Described This paper presents a 

theoretical analysis of a basin type still with internal and 

external reflectors. We propose geometrical method to 

calculate the solar radiation reflected by the internal and the 

external reflectors and then absorbed on the basin liner. We 

also performed numerical analysis of heat and mass transfer 

in the still, and found that the internal and the external 

reflectors can remarkably increase the distillate productivity 

throughout the year except for the summer season, and the 

increase in the daily amounts of distillate by adding the 

internal and the external reflectors to the single-slope basin 

type still for the entire year would be averaged as 48%.[E] 

III. BASIC MODEL & OPERATION PRINCIPLE 

Solar distillation is a treatment on brackish (i.e. contain 

dissolved salts) or impure water supplies. Distillation is 

processes that can be used for water purification and can use 

any heating source but here Solar still uses Solar energy due 

to its widely availability. In this process, water is evaporated 

using solar energy of the sun then created vapour condenses 

as pure water. This process removes salts and other 

impurities. 

Basic Operation principle of solar still is describe 

in below fig. 1. 

 
Fig. 1:  Operation principle of solar still 

IV. SUGGESTED DESIGN MODIFICATION FOR 

EXPERIMENTAL SETUP 

A. Flat Plate Collector: 

Flat plate collector is designed to increase temperature of 

water by providing it sensible heat before it get into still for 

vaporisation, hence nowrequired solar energy to evaporation 

higher temperature pre-heated water will be less than room 

tempetatured water. Thus evaporation time can bedecrease 

and evaporation rate can be increase. It can increase 

temperature upto 45 º from ambient temperature on peak 

hour of day. 

Flat plate collector made by Mild Steel and Galvanized Iron 

due to its thermal property of gaining heat instantly, painted 

with black board paint, incline tilted for maximum solar 

radiation penetration.  

B. Reflector: 

Reflector is important parameter in design modification. In 

design we considered two reflector, one over flat plate 

collector and one above still unit, both of them concentrate 

solar radiation accordingly. Reflector above flat plate 

collector concentrate maximum solar radiation on flat plate 

collector to increase inlet water temperature as much as 

possible and Reflector above still concentrate solar radiation 

on still so that vaporization rate can be increase. 

Reflector made of anodized aluminium for better solar 

radiation concentration 

C. Lower–Depth Solar Still: 

Higher the area faster the evaporation would be. 

Considering this factor we designed still on lower depth so 

that thickness of water layer will be reduce and 

evaporization rate can be increase.  

Still unit should be divided in uniform equal dimension 

lower depth water pond for uniform distribution of water all 

over the surface of still and gaining uniform solar radiation 

all over water area to achieve uniform evaporation rate. 

D. Condenser: 

Here evaporation rate become higher due to concentrated 

solar radiation by refelector over still, so here it is necessity 

to condense vapour at rapid rate and this is why condenser 

comes in picture to increase condensation rate. We can use 

water cooled condenser mounted on left-right edge of solar 

still to maximize condensation rate. 

V. CONCLUSION 

A solar distillator model which contain Refelector for solar 

radiation concentration on still, A Flat plate Collector that 

pre-heat water before supply it to steel, lower depth pond for 

rapid evaporation, and condenser on both edge to rapidly 

condensate vapour into water can give maximum possible 

output. 

REFERENCES 

[1] Imad A1-Hayek, The effect of using different designs 

of solar stills on water distillation, 22 December 2003 

[2] Rajesh .A.M, Solar Still Coupled With Solar Collector 

and Storage Tank, InterJRI Science and Technology, 

Vol. 1, Issue 2, July 2009 

[3] Hassan E. S. Fath, a naturally circulated humidifying 

de- humidifying solar still with built-in passive 

condenser,Eighth International Water Technology 

Conference, IWTC8 2004 

[4] M. Abdelkader, Design and Testing of a Solar Still 

Coupled With a Solar Centeral Receiver, The 2nd 

International Conf. on Water Resources & Arid 

Environment (2006) 

[5] Hiroshi Tanaka, Theoretical analysis of a basin type 

solar still with internal and external reflectors, 9 

January 2006 


