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ABSTRACT

Given that one day fossil fuels will end, a needes
to find alternative fuels.Renewable energy
considered an alternative to fossil fuels and n@ya
it attracts much attentiolAmong renewabl energy
sources, solar is the most import-because it is
available in all parts of the worldlso, this energ
source is used in various industries incluc
agriculture and it can be used in cultivating crap
the farthest corners of the world. In additionsthuel
does not cause pollutiprike the other fossil fuel
Using the solar energy can be active in all agrical
areas. That will definitely helpneet th' increasing
need for agricultural products witthe increasing
population. However, it is known that the agrictal
land has a fixed area and, sometimes, agricul
products cannot be cultivated. That greenhouse
method that is used nowadays and using the
energy can help build solar greenhouses in aree
away from the city. Other applications of scenergy
include irrigation, drying products, and ventilat
niches. In this study, the researchers discuss s
the benefits of solar energy in agriculti
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l. INTRODUCTION

The energy sector has a direct impan the economic
development of a country [LINowadays, 8-90% of
the world’s primary energy is produced from fo
fuels [2]. There is a limited storage of fossil lRiand
one of the important reasons f@cession in world"
economy is the continuously increasing prices
these fuels [3]. To solve the problefthe decreasir

economy and the energy sectaetated issue all the

world is focusing on aneffective utilization o

renewable energy resources ligelar, wind, therme
and hydro [4,5]

Fossil energy supplies became available about

years ago [6]. In additiorshortage of cropland, fresh
water, fossil energyfertilizers and irrigation), and
biological resoures now plague agricultur
production in many partsf the world [7]. However,
resources of fossil enerdyave begun to decline and
this trend intensified after t year 2000 [8]. The Use
of renewable energy in t farming systems have
several different applications Applications of
renewable energy also include generation of pow
do a number of farmworks pumping water for
irrigation, for keeping livestock, or for domestise;
lighting farm buildings; powering processing
operations, and other us@hes« forms of renewable
energy include solar enercwind and water power,
oil from plants, wood fronsustainable sources, otf
forms of biomass (plant material), and bic (gas
produced from fanentation o manure and crop
residues) [9].

. Solar Energy Technologies

There are two waygo conver solar energy into
electrical energy; asysten using photovoltaic
technology and another thase: solar capture heating
systems [12]In the photovoltaic system, the sun r:
are converted directly to electricity |
semiconductors. In additiom the method of heating,
electrical power via thgéhermodynamic processe
with help of heat exchange equipment, can
convertel to mechanical energy. These two metf
are centralized and narentralized

Fig.1. use of Solar Energy in Agricule

[I11.  Photovoltaic Technology
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Solar photovoltaic (PV) cells wenaventec at Bell

Labs in the United States in 1954, dhey have been
used in space satellites felectricity generation sin

the late 1950s [12]In this technolog, solar rays
collected via small plates that are semicondu
photovoltaic are converted into electric.

Photovoltaic cells can be built in two wa
concentrator and flat panebolar cells are the mao
common type of flat panels whe the light is
immediately brought to semiconductc and is
converted to electricity. Yet, in the concentratelis,
first the sunlight is guided viathe reflector,
concentrated, and then the solcell connects
together. The solar cells are formed by solar modt

Power cells and solar modules niayenoug only to
charge the battery and to bugdsystem with outpt
significantly requires that modules gure.3) that
work together and at same time.

e

Solar PhotovoltaiPanels Proviing Gree
Energy br Agricultural Growtl

Fig.2.

IV. Solar Dryer

Preservation of food througtrying is one of th

oldest and the most widespread methods that ct
used to enhance the strength of the food. Dryirmgl

Is removing the moisture so that the product cal
stored for a long time and be protected ag

corruption [14].By reducing the microbial enzyr

activity and reducing the speed of chemical reasti
drying increases shelf life of the product. In didah,

reducing the weight and volume materials and
packaging, facilitates transportatiaanc storage of
products and decreases thetcokthese procedure
[15]. In the case of dryingn additior to preventing
the loss, the marketing can be controlled at see:s
times and potatoes required by many consu (such
as barracks, restaurants, etc.) can be delivereal
dried form [16]. Wing the sun for dry crops and gr:
is one of the oldest used applicati@f solar energ

Solar dryers protect grain and frusnd vegetable

reduce losses, dry faster amdore uniformly, an

produce a better qualityproduct than ope-air

methods [17]. Soladrying technology offers a
alternative, which can process the vegetables

fruits in sanitary conditions to national

international standards and with zero energy cds

saves energy, time, occupies less area, imp

produwct quality, makes the process more efficient
protects the environmentL8]

Salas Dheyeie

- k|
1
wpe Dryen Cabingt Dryers | Tannel Dryers

Fig.3. Classification bSolar Dryersand Drying

Modes

Solar dryers areconventione dryers so that
supplementary equipmenis added to enable a
significant proportion of the thermal energy reqdi
for drying to be replacetty solar energy. In these
types of dryer, a planned@nc generally optimized
drying process can bachievel to obtain superior
product quality and good economic performance.
influence of the weather conditions on product i
and on the performance thfe dryer can be eliminated
by using an indpendent energy source, if neer and
proper control facilities [23]
Ventilation for
Applications
Therefore, the applicatiomf PV can be the best
choice because in thevent o a grid power break
down, PV will take overto supply power, hence
potentially saving thousancof birds. Direct current
motors can also operate direcwith PV power and
eliminate the use of an expensive inve The
Taiwanese governmentincrease benefits for
livestock farmers who ussolar energy to genere
electricity specifically forpig farms to attract other
farmers to build solarfarms A final report on
Delaware’s poultry farmseveal: the economic and
technical aspects of P\applicatior for poultry
farming. It also reportghar PV offers additional
benefits, such as security supply and economic and
environmental advantagesel grid electricity supply
and conventional energy sources [25, .

V. Systems Agricultural

VI. Useof Solar Energy in Farm House
Electrification to farm idifficult in some places and
the cost isvery high and fc the sake of reducing
costs, solar energy can hbee( because it is available
in all locations and can provide the electricityl fuel
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needed, for a home can provideme lighting lamp.
and other appliances using the energy | But the
question is for codkg and heating water heate
What should one do? It is true to fix such probldm:
using solar cookers and water heate

VII. Solar Home
Seamlessly photovoltaic building that has been v
and has become one of the most popular homes
it is used mag in areas where there is not electr
grid. Photovoltaic panels are installed on the roc
walls to get sunlight. Solar energy is producedhia
same location and can also save additional en
This technology is cheaper and promising and r
powea can be produced for home. Following Figur:
a model configures red to indicate buildings v
photovoltaic energy. For areas where electriciigs
are not very useful, it helps the region supplyhvite
fewest problems of electricity [27]

- iy

Fig.4.Building Integrated Photovoltaic Syst

VIII. Solar Cooker

Solar cookers are systems of clean energy, ava
and inexpensive sun that is used for cooking f@o
solar cooker inhabited radiant heat by rays foqusi
on a surface or locking it in a greenhouse s.

Rather it should be used for cooking [28]. Giveat
in developed countries about 90% of house

energy consumption is devoted to cooking [29]. &
systems can do almost everything like an elecicie
cooker or gas stove, such asasting brewing,
cooking, frying or reheatingefrigerated coc foods,
including cases that are possibleth the solar
cookers [30

IX.

Solar Water Heater Systems

Water heaters are onef the most common
applications of solar energy - home and industrial
applications and similasolal dryers, water heating
systems are also available in natural convectiah
forced convection scheme and Figure (6) shows
water heater [9]. Solar water heaters are diviaead
two categoriesdirect and idirect. In direct water
heaters, water isonsumed i the current collector,
becomes hot and then is consumed, but in the i
water heater, the water consumed is used for lgpa
fluid

B————_

Fig.6. A Sample oé Water Heater

In general, in solar water heaters, in order to husk
waterwhen not benefitting from the sun, the hot wi
is stored in the reservoir. In some solar watetdrs;
a water tank is installedbove thecollector and hot
water for natural convection is stored in the tah@&
the water heatesaid thermo syphc In Figure (7)
shows a direct solar water heater |

Insulator

Fig.7. Schenatic Direct Solar Water Hea

In the indirect solar water heaters, a tank is liest:
in a separate space in order to provide poweroiw

in the collector by the used pump. That is why

water heater is sai be under presre. In Figure (8)
a indirect solar water heater is shown [

water consumed Output fhuid inout
lid inpu

fluid outrut

water consmned mput

Pump

Fig.8. Schematic Indirect Solar Water Hea
X. Solar Greenhouse
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The greenhouse is a structure that nowadays isin
agriculture to grow plants with the best qu
Recently, solar energy is used f@ating greenhous:
so that such greenhouses are known as
greenhouses (Figure 9) and thelar energy ce be
used to provide light tthe greenhous A very good
step would be to reduce the need for fossil fuskd
for heating [34]. After the oil crisis in 197
researchers tried find to eonvenier and simple
solution for the use of solar energytire greenhous
Overall, solar energy is used gneenhouses in thre
forms. The first type is famouss the inactive
greenhouse (Passive), andises therm. energy from

radiation solar heated greenhousethe greenhouse,

the construction method is carried out so as to pro
the maximum use of solar radiation during the
and lead to the lowest energy losskuring the night
in greenhouses. The second type greenhouse isl
greenhouse active (Active), aitduses th pickers and
transfer heated fluid, in heating greenhouses.hé
third kind of greenhousgshotovoltaic cell are used
so that the solar radiation energgcome Electrice
and then it is used in greenhouses [35,

Flg 9 A Sample of &olar Greenhou:
XIl.  Conclusion
The solar energy can be found in the farthest ge!
of the world and it can be developed to electriagc
production and agriculture. Using solar energy da
the majority of cases related to agricult. In
addition, due to the reductidiossil fue energy can
inexpensively Gremlin. Also usesola energy in
agriculture can land that isunusabl into the
greenhouse or shed for breedamgmals conveted in
areasoutside city. On foregoing, the use of sc
energy is an investment for the futlyecause w can
use it for a long time. In addition, a company use
this method to creatéouild panels and inst them.
This creates jobs and helps the econc
References

1. Ageel and M. S. Butt. The relationshi between
energy consumptioranc economic growth in
Pakistan.” AsiaPacific Dev J, vo 8, pp. 101-
109, 2001.

2. Christ of Ruehl GCE,60 Year BP Statistical
Review, BP Energ@utlook-2030. London, 2011.

3. S. Ali. “Total factor productivity growth in
Pakistan's agriculture: 1960-1996.” Pakistan
Institute of Development Economiclslamabad.
vol. 43, pp. 49313, 200.

A. Mehmood, A. Wasy, A. Waqas and J.Il. So
“Development andtomputation: flow analysis of
GSM based automatesola water pump.” 9th
International Conference-- on- Fracture
-Strength- of solid, pp.—8-, 2013.

5. Mehmood, A. Waqgasand H.T. Mahmood.
“Economic viability of solai photovoltaic water
pump for sustainableagriculture growth in
Pakistan.” Material3oday Proceedings- vol. 2+,
pp. -5190---5195, 201¢

6. WHO. “Micronutrient Malnutrition -- Half of the
World's Population Affected.” World Health
Organization, no. 78, pp-4, 13 Nov., 1996.

7. D. Pimentel, X.Huang A. Cardova and M.
Pimentel. “Impact of egrowing population on
natural resources: thehalleng: for environmental
management,” In LHens: and D. Devuyst, eds.
EnvironmentaManagemer in Practice: Analysis,
Implementation,and Policy. Brussels, Belgiur
1998, pp. 1-12

8. D. Pimentel,M. Pimente and M. Karpenstein-

»

Machan. “Energy wus in agriculture: an
overview.”- Cigr, vol. =-1, pp.-32, 1999.
9. S. M. Ali; N. Dashanc A. Pradhan. “Role of

renewable energy omgriculture.” International
Journal of Engineerin¢Sciences & Emerging
Technologies, vol. 4)ssue 1, py 51-57, Dec.
2012.

10.K. Bataineh and YTaamnel “Review and recent
improvements of solasorptior cooling systems,”
Energy Build, vol. 128pp. 22-37, 2016.

11. Smith. “Revisiting solapower’s past. Technology
Review.” pp. 3847, July, 199¢

12.M. Hoogwijk. “On the global and regional
potential of renewablenerg' sources.” Faculteit
Scheikunde, Universiteit Utrecht: 20

@ IJTSRD | Available Online @ww.ijtsrd.con | Volume —3 | Issue —1 | N®ec 201

Page: 556



International Journal of Trend in Scientific Reséaand Developme (IJTSRD) ISSN: 245-6470

13.M.H. Shams, F. Khavari, MMohammadi and .
Noori. “A review of the technolies electric
power generatiostatistical comparisc of the sun
and the largest world solar powgants.” Journz
of Industrial Technologypevelopment, vol. 2, pj
1-22, 2012. (in Persian)

14.M. Zhang, C.L. Li and X.L.Ding. “Effects of
heating conditions on the therm@naturation c
white mushroom suitable falehydration.” Dryin
Technology, vol. 23, no. 5, ppl111¢-1125, 2005.

15.M. D. Ranken and R.C. KeelFood industry.”
Tehran. -Nashre-Dolatmand, vak, pp. -279-
300, 1999.

16.S. H. Najafi and M.Ghodsevarhar “Collection
of articles of food science a--technology.”
Mashhad, pp. -115-121, 1998.

17.L. M Diamante and P.AMunro. “Mathematical

modeling ofthe thin layer sar drying of sweet
potato slices.” SoldEnergy 51, pp. 271-6, 1993.

18.A. Sharma and CChen “Nguyen VL. Solar-

energy drying systemsreview.” Renewable and
Sustainable EnergiReviews vol. 13, pp. 1185-
210, 2009.

19.J. Kiebling. “Solarelrochne—Eine Tabellarische

Ubersicht” (in German), “Deutsche Gesellsc
fur TechnischeZusammenarbeit (GT. GmbH,
OE 402.2.Informationand Advisor Service for
Appropriate Technology (ISAT).”
ProjektNummer: 88.3-0100,2000.

20.R. J. Fuller. “A reviewof solar drying of fruit,

vegetables and othefood crops.” Australia:
Agriculture Victoria (A division of the Dept. of
Natural Resources and Environment), 1

@ IJTSRD | Available Online @ww.ijtsrd.con | Volume —3 | Issue —1 | N®ec 201 Page: 557



