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Water 1s important to life. Man has been
dependent on rivers, lakes, and underground

water for his requirements. About 97% of the
earth water 1s salty and only 3% of earth water 1s
potable. Due to increase in population and rapid

industrial growth, the consumption of fresh water
i1s increasing day by day.

Desalination 1s the best solution for the above
said problem. In existing desalination method, for
mass production, fossil fuels are used. But avail-
ability of fossil fuels in the world s very limited.




Introduction

= A solar pond is simply a pool of saltwater which collects and stores solar thermal energy.
=  One of the most interesting ways to generate solar thermal energy is through the use of a
solar pond. A solar pond is a pond full of saltwater that is used for capturing and storing

solar heat.

* Solar energy is an abundant and renewable energy source.

A solar pond can be used for various applications, such as process heating, desalination, refrigeration,



https://en.wikipedia.org/wiki/Seawater
http://en.wikipedia.org/wiki/Pond
http://en.wikipedia.org/wiki/Desalination
http://en.wikipedia.org/wiki/Solar_refrigeration
http://en.wikipedia.org/wiki/Solar_power
http://en.wikipedia.org/wiki/Solar_power
http://en.wikipedia.org/wiki/Solar_power

... Introduction

» Iraq has excellent solarity, ranging from 1800 to 2390 kw/m?/yr.
» This solar energy can be used as a new technology of solar pond

and its application to desalination of reverse osmosis rejects in

south of Iraq.
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... Introduction

» In a clear natural pond about 30% solar radiations reaches a depth of 2 meters.
» This solar radiation is absorbed at the bottom of the pond.

<

» If some mechanism can be devised to prevent the mixing between the upper and lower

layers of a pond, then the temperatures of the lower layers will be higher than of the

upper layers.




General Energy Balance for Solar Pond

Q net = Q accumulation = Q in Q out
Q in = Qsolar T Q bottom

Q out (heat IOSS) = Q wall t Q to surrounding




PROBLEM STATMENT

The rejection solution (reject streams) normally out from reverse osmosis (R.O) units, membrane
(R.O) unite have high solute concentration than that in R.O feed water. This concentration
increasing could be reached up to 50%.The rejection solution mainly in all desalination projects
using reverse osmosis membranes technology are disposed to the project raw water stream which

may affect the on water sources in term of increasing the salinity and influence on Marian life.




Aim of the work
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Solar still fabrication
Dimensions :
Breadth(width) =102 cm
Length =69 cm

Eg:gm Ega(l)cnlg ;24220Crrr:] : | Gl_ass sheet fixed at solz_ar s'FiII
o a _ ) ‘ With thermocouples to indicate

Epoxy lining for solar still temperatures

Three layers epoxy coated
00d grade type 12
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Coal tar Epoxy lining and double layers of
llsolation glass wool (5 cm thick)

Solar pond (Trapezoidal shape) manufacturing ~ Internal coil exchanger fixed inside solar
Base dimensions = 60x60 cm pond at lower layer (heat store layer)
Top surface dimensions = 92x92 cm Diameter = 3/8 inch

Height = 86 cm Length=10m

obliqueness angle (8) = 12°




Set of thermocouples group fixed
Solar pond inside and connected to
Data logger

Preparing the sGEeEss
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Some of indications for temperatures at
lower layer which stability at 63 ,64 °C
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Many times in different days of condensation process
at solar still glass
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Results - Solar Pond

Average insolation (MJ/m?2.day)
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Temperature ("C)
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Temprature distribution in layers of solar pond during 10, June, 2015.
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Results - Solar Still

T emperature ("C)
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Temprature distribution in solar still in presence of solar pond effect during 15, June, 2015,
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Prodictivity (L)
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Bwaporation rate (mm/day)

Percentage improvement
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Comparsion of natural evaporation with solar still evaporation and percent improvment in solar
still in absence of solar pond and sun sheet effect during Mayv, 2015.
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%o Water purified

%% Water purified = (Volume collectedvolume added to still) *100

3 4 ) (5] 7
Day time
1=21, 2=22_ 3=23 4=24 5=25 6=26, 7=27, 8=28_ 9=29 10=30.

Percent water purification via solar still in absence of solar pond and sun sheet effect during May
and June, 2015.

% water purified =

volume collected

volume added to still P
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avg. Temp (oC) 41 48 55
Accumilative productivity (L) 17.56 29.11 59.44

1= May (Still alone) , 2= June (still+pond) , 3= July (stillkpond+sun sheet)

solar still productivity
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Some recent examples ...

This photo displavs a large scale salt gradient solar pond at the University of Texas at El Paso developed by John Walton and Andrew Swift.
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MAJOR SALT — GRADIENT SOLAR PONDS (in

Bhavnagar
(India)

Bhavnagar
(India)

Pondicherry
(India)
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100
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2.0

Operating
experience and
behaviour of
materials

Operating
experience and
applications for
power production.

Experience,
material behaviour,
monitoring &

modeling.

Max. Temp. 80°C in
1972. Worked for

two years.

Getting heated,
designed to supply 20
KW. Rankine cycle
turbines.

Built in 1980.
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