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Abstract— With solar energy as the source to power our 

plant; the solar still is the simplest desalination technology 

consisting of a shallow basin with a transparent cover and it 

is considered because of its cost, simplicity of design, 

operation and maintenance. It is equally very compatible for 

use in the world’s poorest countries and adaptable, for it does 

not require complex technical know-how to operate and 

maintain. The efficiency of solar energy deployment and 

performance of a basin-type still is considered. The effect of 

solar tracking on the design and operating variables viz the 

ambient temperature, basin temperature, brine temperature, 

cover temperature, and solar radiation (irradiance/intensity) 

and how they influence productivity were examined and 

analyzed. Basin and brine temperatures have positive effects 

on the productivity, but the effect of glass cover temperature 

was not so obvious. It was clear from the results that the solar 

intensity impacted on the productivity positively. A sun 

tracking mechanism was explored to determine how this 

affects the performance of the still. 
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I. INTRODUCTION 

Water is essential to life. Next to oxygen, fresh water is the 

most important substance for sustaining human life. Access 

to water is considered to be a basic human right. However, 

the increased use and misuse of this resource by the growing 

population and increasing industrial activities may lead to a 

situation whereby countries need to reconsider their options 

with respect to the management of its water resources. About 

1.2 billion people in the world lack access to potable water, 

over 2.6 billion without access to adequate sanitation, and 1.8 

million children killed each year by preventable water-borne 

diseases [1]; many of these people live within the poorest 

countries of the world. Conventional solar stills are one 

method of supplying potable water through using a renewable 

and free energy source. The solar still is a technology that 

have been proven to remove pathogens, heavy metals and 

reduce salinity. Despite the fact that this technology can 

provide a cheap source of potable water they have the 

disadvantage that they are on average only 30% efficient and 

require 2m2 to provide for one person’s daily needs [3]. The 

solar stills have been comprehensively used in the tropics 

where there is abundant rain of solar radiation. Basically, the 

still consists of a black-lined shallow basin of saline water 

enclosed by a transparent cover with sloping sides. Solar 

radiation passes through the transparent glass cover is 

absorbed by the hard water and the black basin liner. This 

radiation is changed to heat by absorption, which serves to 

warm the brine. The warm brine partly evaporates and 

humidifies the air above the surface, thereby reducing the 

density of the air and causing it to circulate upward. The 

moving air comes in contact with inner surface of the 

relatively cool transparent cover, and part of the humidity 

condenses thereon. The liquid condensate forms a film and 

flows to the base of the cover, from where it drips into the 

condensate trough and is conducted to the outside of the 

enclosure. The cooled air returns to the surface of the warm 

water to repeat the process of humidification. The circulation 

of air is thus due entirely to free convection. Many 

adaptations have been made to the solar still design to 

improve the efficiency, however not so much attention has 

been paid to sun tracking. This study will report the use of 

solar tracking to improve the potable water yield from a 

traditional solar still. The purpose of this research was to 

investigate the effect of sun tracking in the conventional solar 

still design. The results were correlated and analyzed for 

subsequent trends. It was hoped that the solar tracking would 

improve the overall productivity of the solar still. 

II. LITERATURE REVIEW 

The inadequate supply of potable water to meet household 

needs and the inability to provide proper sanitation facilities 

in the world’s poorest countries has become a major global 

crisis. This is evident as reported in the United Nation’s 

Human Development Report [1], which cites figures of over 

1 billion people without access to clean water, over 2.6 billion 

without access to adequate sanitation, and 1.8 million 

children killed each year by preventable water-borne diseases 

as a result of lack of safe water and proper sanitation facilities. 

Due to its prime importance, especially from a 

socio-economic perspective, the looming water crisis as 

emphasized in this report reflected on the growing 

international recognition of the importance of this crisis. This 

is important because forecasts of future water accessibility, 

demand and availability have already indicated that greater 

pressures are likely to be placed on potable water supplies as 

all regions of the world continue to develop, especially with 

the rural-urban drift and urban sprawls. 

Due to the pressures placed on water, it can longer 

be seen as an infinitely renewable resource that was once 

thought it was. As a matter of fact, the shortage of water 

threatens to make water an endangered natural resource. As 

it stands, it is potentially a more critical and vital resource 

than energy. A water crisis, in contrast to an energy crisis, is 

life threatening and if not quickly and properly handled could 

bring about grave consequences. Water has no viable 

substitute, and its depletion both in quantity and quality has 

even very great socio-economic implications. Moreover, 

there are available means of providing potable water 

technically and economically. 

Water desalination is usually the last resort to 

overcome the issue of water shortages, which in the case of 

seawater is principally an unlimited source. Producing 

potable water from seawater through desalination may be 

quite expensive, but as it is continually being deployed at 

different places and the result of thorough studies of available 

options with adaptations and improvement both in addressing 

demand management and existing resource technology the 

cost is more likely to come down and be more readily 

affordable for all. This global water crisis can be resolved by 

using non-conventional approaches and resources, that is, by 

using treated wastewater and distillation. 
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III. WATER DESALINATION THROUGH DISTILLATION 

There are different methods and approaches to desalination 

depending on application, use and resource. For very huge 

industrial desalination technologies using either phase change 

or semi-permeable membranes to separate impurities; 

desalination methods can be categorised into phase change 

(or thermal process) and membrane (or single phase process) 

[4]. 

The aforementioned processes require some form of 

chemical pre-treatment of undiluted seawater in order to 

avoid corrosion, foaming, scaling, growth of algae, fungi and 

fouling. It equally requires some form of post chemical 

treatment. However, it is more convenient and useful to 

classify these desalination processes by separating them into 

the change of phase and the separation type without change 

of phase, the membrane type. A brief mention should be made 

of the phase change processes. 

IV. SOLAR DISTILLATION 

 
Fig. 1: A typical Basin Type Solar Still [9] 

Solar distillation has been used from ancient period, usually 

for comparatively small plant outputs. Over the years, 

substantial research has been carried out to find out ways into 

improving the efficiency of the process. Research work has 

been carried out in many parts of the world. Solar distillation 

uses, in common with all distillation processes, the 

evaporation and condensation modes, but unlike other 

processes energy consumption is not a recurrent cost but is 

incorporated in the capital cost of the solar collector. The 

solar still therefore, is of a simple design, construction and 

maintenance with ease of operation. It is best suitable for 

regions of the world with high solar intensities. The 

mechanism of operation is based on the transmitting, 

absorption and reflective properties of glass and other 

transparent materials. The glass has the property of 

transmitting incident short-wave solar radiation which passes 

through the glass, the glass being a medium of transfer of 

heat, into the still to heat the brine. However, the re-radiated 

wavelengths from the heated water surface are infra-red and 

very little of it is transmitted back through the glass. 

 
Fig. 2: Heat Transfer in Basin Type Solar Still [21] 

V. SOLAR TRACKING MECHANISM 

Solar tracking, simply put, is the process by which the solar 

radiation of the sun is sensed and being followed from sunrise 

to sunset. This can be achieved in two ways; manually and by 

means of an automated device. The reason for sun tracking is 

not far-fetched. Since the basin-type solar still requires 

maximum sun light to be transmitted into the basin to heat up 

the saline water for evaporation and condensation process to 

take place. It is therefore, evident that the more solar 

intensity, the faster the evaporation and the higher the 

condensate which would eventually give rise to a higher 

distillate yield. The Sun moves relative to the Earth’s surface 

at the rate of 15° per hour east to west and by approximately 

46° per annum north to south. This means that fixed solar 

stills will hardly ever by perfectly aligned with the Sun [23]. 

At latitude 55° north, a south- facing solar still angled at 10° 

will only be perfectly aligned at midday on mid-summers 

day. Solar stills having tracking systems will be perfectly 

aligned with the sun all the time it is shining. The passive 

solar still will only be aligned to the sun at about midday and 

only a fraction of the glass cover is being presented for the 

rest of the day. A Solar Tracking mechanism is an 

arrangement incorporated into a solar still which follows the 

movement of the sun across the sky with the aim of ensuring 

that maximum solar irradiance is transmitted through the 

glass cover of the still into the basin and is absorbed by the 

brine from sunrise to sunset, throughout the day. 

 
Fig. 3: Schematic Diagram of Simple Sun Tracking 

Mechanism [24] 

VI. CONCLUSIONS 

The solar still is an inexpensive, low-technology system, 

especially useful in the arid and remote communities of the 

under developed countries where the need for small plants is 

promising. There is equally need for vicissitude and scope for 

improvement both technically and economically. If properly 

curbed, the solar still provides a considerable economic 

cushion over other sea water desalination systems. 

The design and operation of a single slope basin-

type solar still has been validated experimentally. The output 

between fixed still and tracked still were investigated and 

compared. It was found that the productivity of the solar-

tracked still is found higher than the fixed still. 

By using the solar tracking system the water 

temperature was increased, and the thermal inertia of the 

water decreased causing the evaporation rate to enhance, 
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hence the production is increased. The conventional single 

slope basin-type solar still is the simplest and most practical 

design for an installation and less complexity than the other 

types. 

VII. FUTURE WORK RECOMMENDED 

Time and circumstance did not allow for full practical 

experimentation. To fully analyse the full potential and 

improve the productivity of a solar still, a number of other 

contributing factors must be considered: 

 Method of deploying the principles of a low cost, low-

emissivity glass coating for increasing night-time 

temperatures; 

 The design and use of other materials of construction and 

analyses for material of best fit in terms of cost and 

performance; 

 The economic viability of inclusion of an automated sun 

tracking device for proper monitoring; 

 An in-depth analysis into the most appropriate type of 

tracking device/system for this application; 

 Critical analysis of condensation area and associated 

shading is worth exploring. 
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