
IJSART - Volume 3 Issue 6 –JUNE 2017                                                                                              ISSN [ONLINE]: 2395-1052 
 

Page | 654                                                                                                                                                                     www.ijsart.com 
 

Design and Performance Analysis of Solar Still Using 
Sun Tracking System 

 
Sharwan Kumar Sharma1, Satyapal2, Jagdeep Kumar3 

Department of Mechanical Engineering 
1, 2, 3 Sobhasaria Engineering College, Sikar 

 
Abstract-This paper presents evaluation of performance of 
solar water distillation using solar still coupled with sun 
tracking system. Solar distillation is a simple, cheap and most 
attractive technique among other distillation pro-cesses and it 
is particularly suitable for small-scale units at locations where 
solar energy is in significant amount. In this paper, 
experimental investigations were carried out on single slope 
basin type solar still with solar tracking system. The 
significance of employed solar tracking in conventional solar 
still is to increase solar incident radiation throughout the day, 
to increase overall distilled output of the solar still. An 
automatic solar tracking system employed using dc motor 
coupled with chain sprocket, to track maximum possible solar 
radiation by rotating solar still with the movement of the sun. 
Experimental results were carried out between the hours of 
8:00 am to 6:00 pm for a period of 15 days and analysed.the 
result clearly show that the greater yield occurred between 
12:00 pm to 3:00 pm in a day. It was observed that the 
average yield of conventional basin type solar still (tracked) is 
about 300 ml/day as com-pared to solar still (fixed) 220ml/day 
in December-January (winter season). 
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I. INTRODUCTION 
 

Water is the gift of the nature which is very much 
essential for the life on earth. Although water is available in 
plenty of amount on the earth but it’s not drinkable. 97 % 
percent of the total water present on the earth lies in the 
oceans, remaining 2 % is brackish and only 1 % is fresh water.  

 
Next to oxygen, fresh water is the most important 

substance for sustaining human life. Access to fresh water is 
considered to be a basic human need. However, the increased 
use and misuse of this resource by the population growth and 
increased industrial activities may lead to a condition where 
whole world have to think about the management of water 
resources.  

 
II.   CONVENTIONAL SOLAR STILL 

There are so many technologies available to distill 
water but distillation of the water takes place using heat of the 

sun is called solar still. Solar still is quite cheap and simple. It 
consists of shallow blackened basin with transparent glass 
cover. The sun heats the water of the basin causing 
evaporation. Evaporated water vapour rises, condensed by the 
cover and runs down into the collecting trough leaves salts, 
minerals and impurities in the basin. 

 
Despite the fact that this technology can provide a 

cheap source of potable water but this device is only 30% 
efficient and require 2m2 to provide for one person’s daily 
needs. The solar stills have often been used in the region 
where there is abundant supply of solar energy is present. 
 

 
Fig: 1. Schematic diagram of conventional solar still 

 
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. In this thesis, a small 
sized basin-type solar still was designed to investigate the 
effect of sun tracking on the performance of conventional 
solar still using actual environmental conditions. 

 
This study will investigate the use of sun tracking to 

improve the distilled water yield from a conventional solar 
still. 

 
III.   EXPERIMENTAL SET UP 

 
The experimental setup is one of the simplest types of 

solar stills. It has an effective area of 1720 cm2. The frame is 
made of Galvanized iron. It has a top cover of transparent 
glass and the interior surface of its basin is blackened to 
enable absorption of solar energy to the maximum possible 
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extent. The outer body is made of plywood, 8 mm thick and 
shaped as an inclined box placed on a horizontal tracking 
system. While the identical fixed solar still is faced south 
direction. The whole assembly was air tight made with help of 
double sided tape and clips. Different parts of the still will be 
explained in the following: 

 
A. Basin liner 

 
This is the major part of the solar still. It absorbs the 

incident radiation that is transmitted through the glass cover. 
The basin liner should be resistant to hot saline water, have a 
high absorption of solar radiation. A very large amount of the 
solar radiation, direct and diffused, falling in the still is 
absorbed by the blackened base. Small reflection losses occur 
by the glass surface and the water surface. The energy 
absorbed at the base is largely transferred to the water in the 
still and a small fraction of it lost to the ambient by conduction 
through the base. The water enters the basin through an inlet 
tube. A trough made of PVC is fixed inside the still, and is 
tilted so that condensed water can be accumulated in the glass 
beaker outside the still through a plastic pipe. 

 
B. Transparent cover 

 
The cover of the solar still must transmit maximum 

solar radiation with minimum amount of absorption and 
reflection. It also acts as resistance to thermal radiation heat 
transfer from the basin to the atmosphere. It was fixed at 160 
with the horizontal on the top of the inclined still. 

 
C. Insulating material 

 
The insulating material is used to reduce the heat 

losses from the bottom and the side wall of the solar still. In 
this work, the insulating material is thermocol (polystyrene) of 
10 mm thickness and 0.045 W/m2 K thermal conductivity. 
 

 
D. Measuring instruments 

 
Various types of measurement instruments were used such as: 

(1) Pyranometer: To measure the total radiation. 
(2) Glass beaker: To collect the distillate water. 
(3)Temperature thermometer: to measure temperature at 
various points in the still by thermocouples (type-k). The 
accuracy of this device is in the range of 0.5°C for the 
temperature measurements between 1 and 99°C. 
 

 
Fig: Measuring instruments 

 
IV.   PERFORMANCE ANALYSIS 

 
The performance analysis of the experiments are 

represented in the form of the graphs ,to show the variation of 
the various parameters i.e. solar intensity, basin water 
temperature ,external glass cover temperature, still inside 
temperature and distilled yield using sun tracking system in 
solar still. All the readings are taken in the month of 
December in sunny day. 

 
Comparative study of solar radiation intensity, 

temperature of basin, glass and inside temperature of solar still 
and distilled yield are shown in graphical from fig. 3.1, 3.2, 
3.3, 3.4, and 3.5 respectively. 

 

 
Fig: 3.1 variation of solar intensity for fixed and sun tracked 

solar still. 
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Fig: 3.2 variation of basin temperature for fixed and sun 

tracked solar still. 
 

 
Fig:  3.3 variation of glass temperature for fixed and sun 

tracked solar still. 
 

 
Fig:  3.4 variation of still inside temperature for fixed and sun 

tracked solar still 

 
Fig: 3.5 variation of distilled yield for fixed and sun tracked 

solar still. 
 

V. CONCLUSION 
 

From study it can be concluded that the single basin 
type solar still made up of galvanized iron sheet is fabricated 
and tested for both tracking and without tracking of sun. The 
distilled yield rate of single solar still can vary with glass 
temperature, inside temperature of single solar still, basin 
temperature, radiation intensity. It was observed that the 
average yield of conventional basin type solar still (tracked) is 
about 36% higher as compared to solar still (fixed) in 
December-January (winter season).  
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