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ABSTRACT

In this work, experiments have been conducted on a solar still to find the effect of wind speed and the water
depth on the productivity of the solar stills. Experiments were done simultaneously on three stills with different
water depths. The readings were taken from still with wind speed 4 m/s, still with wind speed 3 m/s and compared
with the conventional still. The experiments were done for three days (13.07.14, 14.07.14, 15.07.14) for depths of
water such as 3 cm, 4 cm and 5 cm. The results indicated that the productivity of the still with wind speed 4 m/s
and still with 3 m/s are 16.21 % and 8.37 % more than the conventional still. Also, it was proved that the
productivity was highest with the minimum depth of water.

Keywords: solar still, productivity, wind speed, water depth
INTRODUCTION

Water is essential for all life forms on the earth. The availability of fresh water is very limited. Hence, there
is a need to convert the impure salty sea water into potable water. There are several methods to convert the impure
water into pure water. One such method is solar desalination with the use of solar stills. A solar still is a device
which converts the impure water into potable water. It mainly consists of a transparent cover, basin and absorber
plate. There are several researches with the use of solar stills to convert the impure water into pure water. The
major drawback of solar stills is its low productivity. Several methods have been employed to increase the
productivity. The use of energy storing and wick materials in the basin, adding dye and charcoal pieces to the basin
water, using reflectors and condensers, using PCM’s etc.

Bapeshwararao et al. studied the effect of water flowing over the upper glass cover of a double basin solar
still and found that the productivity is increased. Arun Kumar et al. studied the effect of still with and without
flowing water over the cover and the productivity were 3.58-3.68 I/m?/day without cooling and 4.18-4.12 |/m?/day
with cooling. Tiwari analyzed the performance of a double basin solar still with water flowing over the glass cover
and using flat plate collector to supply hot water in lower basin. It was found that using a flat plate collector gives
50 % higher yield than the conventional double basin still. Zurigat et al. studied the effect of wind speed on the
daily productivity of solar still and found that the productivity increased by 50 % by increasing the wind speed
from 0 to 10 m/s. El-Sebaii studied the effect of wind speed on the productivity of solar still and found that the
productivity increases with the increase of the wind speed upto a typical velocity beyond which the increase in
productivity becomes insignificant. In this work, the effect of wind speed and the water depth was studied
experimentally for 3 days (13.07.14, 14.07.14 and 15.07.14).

EXPERIMENTAL SET UP

Three Single Basin Single Slope (SBSS) solar stills were fabricated with 1.2 mm thick mild steel plate as per
the schematic diagram shown in Fig. 1. The sizes of the basin were 0.5 m x 0.5 m x 0.15 m. Ordinary window glass
of thickness 3 mm was used as transparent covers. The covers were inclined at an angle of 25° with the horizontal.
Thermocole of 5 mm thickness was used as insulation.

Also, provisions were made to supply the saline water, drain the basin water and insert thermocouples. Fig. 2
shows the photographic view of the fabricated experimental set-up of SBSS solar still with pedestral fans.The
experiments were conducted simultaneously in three different stills for the same basin condition at the University
V.0.C College of Engineering, Thoothukudi ( 8° 48' N and 78° 07' E), Tamil Nadu, India for 3 days (13.07.14,
14.07.14 and 15.07.14). The readings were taken from morning 9 A.M to the evening 5 P.M. for every 1 hour
interval. Digital solar power meter (+1 W/m?, digital anemometer (+0. 1 m/s) and mercury thermometer (+1 °C)
were used to measure the incident radiation, wind velocity and ambient temperature respectively. K-type
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thermocouples with multi-channel digital display unit was used to measure the temperatures of lower glass cover
surface, saline water and absorber plate.
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. - . Fig. 2. Photographic view of the experimental set up
Fig. 1. Schematic diagram of a solar still of the solar still with fan (non-working model)
IHI.LRESULT AND DISCUSSION

Effect of solar radiation and temperature. The variation of solar radiation and wind velocity is shown in Fig. 3.
The solar radiation and temperature reaches the maximum value at 2 P.M. The variation of different temperatures
for still with different wind speeds and conventional still are shown in Fig. 4 respectively. The temperatures of the
glass cover, basin, water and atmosphere are measured. At any instant of time, the temperature of the basin is
comparatively higher. The variation in productivity for the stills is shown in Fig. 5. The productivity of the still
with wind speed 4 m/s is higher than the other stills.

Effect of different depth of water. The variation of the different depth of water (3 cm, 4 cm and 5 cm) in the basin
is discussed in this section. Fig.6 shows the variation of productivity for different depth of water. The evaporation
rate of water will be high for minimum depth of water and hence the still with a minimum depth of water has
higher productivity. For the same depth of water the productivity of still with wind speed 4 m/s is higher than the
productivity of the other stills.

Effect of wind speed. The use of pedestral fans in the stills increases the productivity. Hence, the productivity of
the still with wind speed 4 m/s is higher than the other stills. Maintaining a constant wind speed cools the glass
cover at the outside. The condensation rate is increased when the outside glass cover is cool. Hence higher the wind
speed, higher the productivity.
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IVV. CONCLUSIONS
Four SBSS solar stills have been fabricated and their performances were compared to various basin
conditions. The following conclusions are drawn:
1. Maintaining constant wind speed over the glass cover increases the productivity.
2.The productivity of the still with wind speed 4 m/s and 3 m/s are 16.21 % and 8.37 % more than the respectively
more than the conventional still.
3. Maximum water production is 2150 ml / m? / day for the still with wind speed 4 m/s.
4. The stills with a minimum depth of water yielded higher productivity.
5. Daily cleaning of the glass cover, basin and the absorber plate is required.
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