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ABSTRACT

A pyramidal solar still (PSS) and a single basin solar till (SBSS) having been built of transparent glass with a
thickness (4 mm) and have the same dimensions of absorber plate which contains the Saline water, and have been
constructed under different atmospheric circumstances of Basra city ( Irag). An experimental investigation was
carried out on two solar stills under the same conditions. The still has consists from the basin total area of 0.25 nv.
We found in this experimental study that the efficiency of the single basin solar still (SBSS) is (55%) and increases to
(66.5 %) of the pyramidal solar still (PSS).
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INTRODUCTION

Water is important to life. Man has been dependentivers, lakes, and underground water for hisiiregnents.
About 97% of the earth water is salty and only 30éarth water is potable. Due to increase in pdmraand rapid
industrial growth, the consumption of fresh wateiiricreasing day by day. With water scarcity prohlenen and
animals are suffering a lot.

Apart from this, water pollution is also a majooplem for water scarcity. Desalination is the kmsttion for the
above said problem. In existing desalination metdod mass production, fossil fuels are used. Baailability of
fossil fuels in the world is very limited. A solatill is widely used in solar desalination procésgroduce potable
water. Such kind of system is suitable for low prctibns and particularly applicable in rural ardasonsists of an
airtight basin of rectangular shape, made fromayahed iron (zinc coated iron to prevent corrosiandl a glass to
trap the solar energy inside the still. The yiefdtlte single basin type solar still is very les@ &nhance the
productivity of the solar still, a plastic solar temapurifier [1], a regenerative solar desalinationit [2], asymmetric
greenhouse type solar still with some mirrors [3abpecially shaped reflector with corrosion fabsorbers [5], a
solar still integrated with a flat plate collec{6:7], a wick type solar still [8],a triple-basinlar still [9], a flat plate
collector coupled with a single basin still [L0plar distiller with capillary film [11], an air blen multi effect solar
still with thermal energy recycle [12], solar stitbupled with solar collector and storage tank14315], a solar still
with black rubber or black gravel [16,17], a sodéitl with sponge cubes [18], single and doublepslatills [19],
solar still with multi source and multi use envinoent [20], solar still coupled with electrical blem{21], and solar
still with baffle suspended absorber [22] were gesd.

The general objective of this work is to desigryeamidal solar still and measure its efficiency}comparison with a
single basin solar still.
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Fig.(1): (a) Schematic diagram of the single basin solar till(SBSS), (b) Schematic diagram of the pyramidal solar still(PSS)
Fig.(2): (a) Photograph picture of the single basin solar still (SBSS), (b) Schematic diagram of the pyramidal solar still(PSS)

MATERIALSAND METHODS

1- System Description
A pyramidal Solar still has been constructedd ait's performance has been evaluated unitfereht
atmospheric circumstances of Basra city ( Ifagjitude 30° 33'56.55"N, Longitude 47° 4B&E) .
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The pyramidal solar still (PSS) and a single basitar still (SBSS) having been built of transparglaiss with a
thickness (4 mm) and have the same dimensionlssairber plate which contains the Saline water beo@er plate
and glass cover that creates a cavity. The casitgth, width and height for the pyramidal solalt stie 0.5 m, 0.5
m and 0.67 m and for the single basin solar stdl@5 m, 0.5 m and 0.334 m. This plate in twdssti made of
aluminum with surface area (0.25)mthe surfaces were coated with black paint tawebshe maximum amount of
solar radiation incident on them. The brackish witded to the both stills through the hollow ser@louble ended
screw pipe) of (8mm) diameter on the side gladgeaght 5 cm and join with rubber tube to the tahkaline water
with capacity 30 liter. The condensed channel ithlstills lies between the absorber plate and thssgcover with
width 1cm and height 2cm. The absorber receivear saldiation from both sides. Flowing water getatbd and
evaporation starts from absorber plate. The evagdravater was condensed on condensed channels ibden
developed by putting hollow screw (ended screwepipf (8mm) diameter on the channel to get distileater
linking transparent rubber tube in this screw, gjmethe distilled water collecting flask , dianredé the plastic tube
(1cm).

The bases of the both stills are insulated witltgseof wood (wood block) of (1cm) thickness to avibie thermal
losses to the external ambient, proven the basith@rbase by silicon rubber. Fig.(1) shows the setie diagram
of the both stills. Fig.(2) shows a photographymietof the both stills.

2- Testes

The pyramidal solar still and single basin soldll directed to the south geographic, the directgeographical
advantage from solar radiation and to be the §id¢ towards the sunrise and the other side headimgrds the
sunset.

The experiments on the stills were carried outrdusome days of (December 2012, April 2013 and 2048) to
study their performance under different field cdiaadis.

In each experiment, the hourly amount of distilleater and the insulation are monitored for botlisstirhe total
daily amount of distillate water was recorded.

RESULTSAND DISCUSSION

Fig.(3) shows the daily production of the both sdtill for some days of (December 2012, April 204nd June
2013), and the solar radiation intensity valuestifier same days .It was seen from this figure thdy ¢roduction of

the maximum value arrived to (7368 mi/jrat (20 June 2013) for the PSS and (5570 fm)/at (20 June 2013) for
the SBSS, where the sky is clear, where the praatuct the solar still has been depending on tienisity of solar

radiation, while the less value of production t64@ mi/nf) on the day of (20 December 2013) where the skypts

clear but partly cloudy. Fig.(4) shows the resufsexperimental hourly productivity of PSS and SBat 20

December 2012, solar radiation recorded every hsing the solar integrator device [23] .
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Fig.(3): Daily production of the both solar still with the solar radiation from daysof December 2012, April 2013 and June 2013.
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Fig. (4) Experimental hourly productivity of PSSand SBSSat 20 December 2012.
It is clear from Fig.(4) that the hourly productiohthe two stills have the same behavior, andetiera significant
increase in the productivity of (PSS) due to tHeatfof the pyramidal solar still . A maximum pratdion is one at
the first and the end day hours arrived to (336rfth) of (PSS), and (240 mlAfh) of (SBSS), while the lower at
mid-day to (120ml/rfth) of (PSS), and (80 mifn) of (SBSS), because the solar radiation is e@rtiat midday.

The temperature of water basin for (PSS), (SBS8)anbient air was recorded continuously for oner laiu20
December 2012 show in Fig. (5).
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Fig. (5): The changein the temperature of the water basin along the daily hour s at 20 December 2012.

From Fig.(5) we observe that the water temperdtréghe PSS has a highest value at mid day ,tHiedswuse of the
effect of pyramidal solar still, also the maximuwalue of the temperature water basin arrived tS |86 the PSS.
The thermal efficiency (E) of the stills was cabeld for the same day (December 2012, April 20IBJame 2013)
using the following equation [24]:

g=PxL
I <A,

Where:
E: Thermal efficiency.
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P: Daily output of distilled water.

L: Latent heat of water evaporation (KJ / Kg).
I: Daily solar radiation (W / m2. Day).
Ay: Area of the solar still (A).

Table (1, 2) shows the results of the thermal igficy of the pyramidal solar still (PSS) and thegi basin solar

still (SBSS) respectively.

Table(1): Thermal efficiency of the pyramidal solar still (PSS).

Date Production (ml/m?%day) | Solar radiation(w/m?) | Efficiency %
20/12/2012 1640 4500 23.3
25/12/2012 1692 4600 23.5

2/4/2013 6768 6500 66.5
10/4/2013 6740 6600 65.2
20/6/2013 7368 11300 43.6
29/6/2013 7365 12900 38.1

Table(1): Thermal efficiency of the single basin solar still (SBSS).

Date Production (ml/m?%day) | Solar radiation(w/m?) | Efficiency %
20/12/2012 1400 4500 19.9
25/12/2012 1420 4600 19.7

2/4/2013 4405 6500 43.3
10/4/2013 4480 6600 43.4
20/6/2013 5570 11300 31.5
29/6/2013 5550 12900 27.5

CONCLUSION

The main observations and conclusions that canmdendfrom the results of this work are the follogin

1.The largest part of distillate production was s&etake place between noon and sunset, where ddugtivity
was increased with the increase of solar radiation.

2.The high distillate production of the pyramidalaostills occurred in June, which was related ®htgh incident
radiation.

3.The thermal efficiency arrived to 66.5 % for thegmidal solar still ( PSS) while 55 % for thegle basin solar
still (SBSS).

4.The pyramidal solar still (PSS) is the best desigpropriately in Basra region in this work.

5.The hourly variation behavior of yield is similar that of solar intensity.
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