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ABSTRACT

Non-saline water that can be readily abstracted for domestic and industrial
useisonly availablefromlakes, riversand from aquifers. Thisfinitevolume
of water is increasingly contaminated by human activities. Moreover
several regions of the world including Iran are already encountering the
problem of freshwater shortage. This work represents a novel mature
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method for producing sweet water from effluent waste water and
generating electricity using renewable energy sources, solar energy

specificaly. © 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

Obvioudly, lack of potable water is one of the
most crucial hassles, which is directly effectivein
human life. It has been estimated that 97% of total
water around the world is saline¥l. So, much of the
remaining freshwater is also unavailable as it is
locked away in the ice caps and glaciers3. Non-
saline water that can be readily abstracted for do-
mestic and industrial use is only available from
lakes, rivers and from aguifers. Thisfinite volume
of water isincreasingly contaminated by human ac-
tivities. Moreover several regions of the world in-
cluding Iran are aready encountering the problem
of freshwater shortage. Therefore, the transforma-
tion of seawater, saline ground water, polluted, and
wastewater to fresh water has become indispens-
able4, These days, many new technologies such as
desalination and water-treatment, which mostly
based on fossil fuel consumption, are popular inthe

market®®. However the problem of lack of freshwa-
ter can be solved by using these technol ogies espe-
cialy desalination, but it face both unlimited amount
of nonrenewabl e energy sourcesand thegloba warm-
ing of climate change. In addition electrical energy
sources using coal, wood, gasand oil generatelarge
amounts of pollution or carbon dioxide emissions,
thereby posing health risks. Under these circum-
stances, alternate method for producing sweet wa-
ter from effluent saline water and generating elec-
tricity from renewable energy sources for both us-
ing and saving must be explored. The desalination
techniquewhichisjoined with Photovoltaic cellsis
the most promising technology which isintroduced
dueto the growing global demand of potable water;
on the other hand, environmental pollutionfrom fos-
sil fuels, lack of nonrenewable resources, waste-
water and el ectricity needinessthat is every day be-
coming more expensive and economical benefits
from utilizing renewable energy resources such as
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solar energy!®”. Investigation and improvement in
these issueswill be useful and constructive to meet
the continuously increasing appeal of freshwater in
a cost-effectively sustainable way. It also can be
helpful in mitigating global climate change(i.e. re-
duce carbon dioxide emission). Solar energy isone
of the renewable energy sources, which is the most
important supplier of energy for the earth and at the
same time it is the most environmentally friendly,
pollution-free, self-contained, reliable, quiet, long-
term, mai ntenance-free, year-round continuous and
unlimited operation at moderate costs form of al
energies can be used for desalination®. It is really
amazing to produce drinking water from effluent sa-
linewater and generating el ectricity from photovol -
taic cells without burning any fossil fuels or pro-
ducing fresh water from effluent wastewater instead
of discharging wastewater into the sea, or desert,
whichisreally harmful to the ecosystem, moreover
polluting the atmospherewill be prevented serioudly.

MATERIALSAND METHODS

All natural pools and lakes convert solar radia-
tion into heat, although most of that energy is mis-
placed to the atmosphere mainly as a consequence
of convection and evaporation. The principle of the
salinity gradient solar pond, on the other hand, isto
prevent vertical convection and/or evaporation (ac-
cording to thetype of solar pond). Based on the con-
vection behavior of thesaline solutionin solar ponds,
they may be classified into two main categories: non-
convective and convective solar ponds. Salinity-gra-
dient solar pond is avertical saltwater gradient, so
that the denser saltier water stays at the bottom of
the pond and does not mix with the upper layer of
fresher water. Consequently, the lower salty layer
getsvery hot and this heat can be used to make el ec-
tricity.

RESULTSAND DISCUSSION

Experiments are held to find the effect of solar
cell in solar energy adsorption, rate of water pro-
duction and amount of energy saving in the proposed
solar desalination pond. Thevacuum pump pullsout
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the water vapor slightly from the solar box and im-
proves the vaporization. So, the effect of weather
moi sture and wind vel ocity on the vaporization may
be minor comparing with the effect of insolation rate.
Inthiswork, insolation rateis considered asthe most
important independent variable which affects the
solar performance and is reported in illustrations.
Correlation nu.2 showsthe amount of insolation rate
and the average temperature of wastewater during a
year. Three zones can be considered in waste water
with different mechanismsof heat transfer. Tempera-
ture sensors are located each 20 cm in waste water
and correlation 3 shows the average temperature of
five layers of waste water.

T,.=45M°+64M2+12M +2.8,R* =0.99 (1)

| =63M 2 +In(3.2M?**),R? = 0.97 (2)

Highest and lowest amount of insolation rateis
obtained on June and December, respectively with
at least 20000 kJ/m2.day differences. The increase
inwastewater average temperature with theincrease
in insolation rate is predictable. However, with the
same amount of insolation rate on November and
March, higher averagetemperature valueisobtained
on March and thismay related to regular windy days
on last month of fall.

T =66.5M ° +In(6.4M °) + 6.82 (3)

ave-5layer

Driving forceto vaporizethe waste water isdif-
ference between average temperature of wastewa-
ter and ambient. So, correlation 3 and 4 state data of
ambient and wastewater which isapplicableto pre-
dict the higher and lower values of solar pond effi-
ciency. Initial prediction, the higher temperature dif-
ferenceisobtained on July.

T e s = 16.5M°° +exp(0.328),R? = 0.99 (4)
T = 1L6M® +7.2M ™ +-3.92,R* = 0.94 (5)
CONCLUSION

The effect of using solar cell in performance of
one solar desalination pond is investigated experi-
mentally in this research. Application of solar en-
ergy in fresh water production and also electricity
generation from wastewater of desalination unit in
one petrochemical industry is considered during a

Snvironmental Science (EE——
b Dudian W



ESAlJ, 10(6) 2015

year. Insolation rate, ambient temperature, average
temperature of wastewater, density of wastewater
in pond, amount of produced water, electrica en-
ergy is produced.
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