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Abstract

Electricity isinevitable in the society today as there is astronomical increasein
the power consumption all over the world .This is entirely due to incessant
invention of numerous electrical gadgets and everyday use of power to operate
them. Freguently, people complain about poor supply of electricity to power
their appliances due to power outage and low voltage supply. Thisis caused by
fluctuation in volume of water in the hydro-electric power stations, dearth of
gas supply to the power plants in the power generating stations due to pipeline
vandalism. This paper therefore presents us with empirical study made on the
use of solar(photovoltaic) panels as alternative/renewable source of electricity
to power our appliances in Nigeria for socio-economic development.
Considerable effort was made to find out methods of generating solar
electricity as Direct current to power electronics such as transistor radios,
electric cookers, Refrigerators, electric bulbs, Televisions, water pumping
machines etc. Government at all levels should therefore provide solar panels
for the rural dwellers to generate electricity. Also, use of Solar panels should
be prioritized as alternative sources of power since other sources are relatively
unreliable.

Keywords: Solar Electricity, Photovoltaic cells, Direct cunteNational Development
e.t.c.

Direct current (D.C) is the one-directional flowel&ctric charge. Direct current
is produced by sources such as batteries, therrpEyisolar cells, or dynamos. Direct
current may flow in a conductor such as a wire, lbanh also flow through
semiconductors, insulators, or even through a vacas in electron or ion beams. The
electric current flows in a constant direction,tidiguishing it from alternating current
(AC). Direct current may be obtained from an alatimg current supply by use of a
rectifier, which contains electronic elements (UisWieor electromechanical elements
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(historically) that allow current to flow only inne direction. Direct current may be
converted into alternating current with an inverera motor-generator set. They are
used to charge batteries and as power supply fectrehic systems. Very large
guantities of direct-current power are used in potidn of aluminum and other
electrochemical processes. It is also used for s@ihgays, especially in urban areas.
High-voltage direct current is used to transmigéaamounts of power from remote
generation sites or to interconnect alternatingesurpower grids. Although D.C stands
for “direct current”, D.C often refers to “constagmilarity”.

D.C is commonly found in many extra-low voltage kigaiions and some low-
voltage applications, especially where these ameped by batteries or solar power
systems (since both can produce only D.C). Mosttegric circuits require a D.C power

supply.

History of Solar Electric Current

Solar power technology is not a recent developmiarfgct, it dates back to the
mid-1800s during the industrial revolution whenasanergy plants were developed to
heat water that created steam to drive machiner¥889, Alezandre Edmond Becquerel
discovered the photovoltaic effect which explainsvtelectricity can be generated from
sunlight. He claimed that “shining light on an @¢lede submerged in a conductive
solution would create an electric current”. Howeveven after much research and
development subsequent to the discovery, photdeofiawer continued to be very
inefficient and solar cells were used mainly foe fhurposes of measuring light. Over
100 years later, in 1941, Russell Ohi inventedsthiar cell, shortly after the invention of
the transistors. Electricity is now inevitable imetsociety as we are not just in the jet age
but in an Android age. Frequently people compldouh inadequacies in sources of
power to boot up their gadgets and get connectedetavorld (National Electric Light
Association,1915). Researchers and Authors inctudiNational electric light
Association (NELA) (1915), Andrew J. Robinson (2p0and Roger and
GeoffreyWilliam (1999) observed that most electircuits require a D.C power supply.
Those electronics are then further rectified tabke to use A.C sources available. It is
regrettable that people complain of not havingisigiit power sources available. It is
against this background that the present studyesigded to ascertain the methods of
installing direct current (D.C) sources to applesiso that they can be used comfortably
in the absence of A.C sources.The purpose of tidy st to explore the use of Direct
current to power appliances. The purpose is fulbheken down into specific objectives
as follows;
To determine the method of installing Direct cutreources into appliances.
To ascertain the application and limitations ofdgir current. The study is limited to
solar cells as the direct current source and asaltive source of electric power as other
sources are getting unreliable. The study focosdsarnessing solar energy through the
use of photovoltaic or solar cells to generatersalectricity for public utility in Nigeria.
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This is because reliance on other sources of pisvenrealisticdue to high electrical
consumption, dearth of gas and uneven climate ehdngt leads to low volume of
water.

As the world faces an impending dearth of fosséldu most immediate oil,
alternative sources of energy must be found. 174wRh of energy falls onto the top
of the Earth’s atmosphere in the form of sunlightis is almost 10,000 times the total
amount of energy used by humans on Earth, as fakenall sources, oil, coal, natural
gas, nuclear and hydroelectric power combined &pher et al. 2010). Even if a
fraction of this could be harvested efficientlyethnergy crunch could in principle be
averted. Various means for harvesting energy frbem $un are presented, including
photovoltaics (PV), thin film solar cells, quantudot cells, concentrating PV and
thermal solar power stations, which are more effitiin practical terms. Finally, the
prospects of space based (satellite) solar poveetarsidered.

Flat-pand Photovoltaic (PV) systems:. Flat-panel PV systems are the conversion
systems that most people associate with solar gn&itgs use of photovoltaic cells is
mostly based on silicon materials to convert thesstays directly into electricity. The
industry average for the efficiency of solar-eneogynversion into electricity is about
15%, with some cells achieving 20% or slightly more

Thin-film solar systems. Thin film solar systems are PV systems based on
nanotechnologies that use extremely thin layersotdr-conversion materials applied to
a thin layer of flexible backing, usually some typke metal. Thin-film systems are
cheaper to manufacture than flat-panel systemsy fidgire fewer scarce materials and
are much easier to install. They require less iaysiertical space per installation since
they are flat. The thin-film solar materials carivd virtually the same efficiencies as
most flat-panel systems but at about 20% of thd. d@spresentative of thin-film
manufacturing companies is Nano solar had achieated of 14% conversion efficiency
in its marketed products (Marshal et al., 2003).

Concentrator solar systems. There are two types of concentrator solar-energy
conversion systems. The first of these thermal-eptration systems focuses the sun’s
rays on heat-retaining media such as water to ganeery high levels of heat to create
steam to drive generators that produce electricity like a thousand large mirrors
surrounding and focused on a central elevated tdnkater or other heat-retaining
medium connected to a generator or turbine(Handsl.€1993). The second type of
concentrator PVs (CPVs) focuses the sun’s rays ¥ncélls to generate electricity
directly. This type of concentrator saves money abee fewer expensive and
increasingly scarce PV materials are needed. Retmmtiopments in all three of these
conversion systems will contribute to the futurendwance of the energy industry by
solar.Childress and Vincent W. in 2011 furthereyavstatistics that gave us an insight
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into power consumption in 2008, when they wrotd tha 2008, the United States had
an electrical generating capacity of 1, 104, 48gamatts (MW), and 36.56 percent of
that capacity was obtained through solar energye Tdble below summaries the
capacity percentage by energy source

Energy sour ces Capacity in MW | Percentage of
capacity
Natural gas 154, 611 13.998
Coal 237,300 21.491
Nuclear 106,147 9.611
Hydroelectric 77,731 7.037
Petroleum 63,655 5.763
Wind 24,979 2.261
Pumped storage 20,355 1.843
Wood 7,730 0.699
Other biomass 4,854 0.439
Other gases 2,262 0.204
Other 1,042 0.094
Solar (thermal and P.V) 403,820 36.560
Total 1,104,486 100

Capturing the Sun by P.V cells

Solar Power Investments can offer Long-Term Savingsnergy Costs. This is
a publication (Mirel, et al., 2010) in Journal afoPerty vol. 75, no 1 which has the
following view “Once considered a new-age fad ahéectural eyesore, solar power is
now a promising alternative energy source fuelingag enthusiasm in the green
building movement. In fact, solar energy has bec@meultibillion dollar industry,
growing at 40 percent or more every year, accordcnghe American Solar Energy
Society (ASES).

Light-Sensitive Nanoparticles

Recently, a group of scientists at the Universityfaronto unveiled a new type
of light-sensitive nanoparticle callemblloidal quantum dots, that many believe will
offer a less expensive and more flexible matealdolar cells. Specifically, the new
materials use n-type and p-type semiconductorscrafctually function outdoors. This
is a unique discovery since previous designs werpable of functioning outdoors
and therefore not practical applications for théarsanarket. University of Toronto
researchers discovered that while n-type matehbadd to oxygen, the newolloidal
guantum dots don't bind to air, and therefore can maintain ittetability outside. This
helps to increase radiant light absorption. Apeotrf this, the nanopatrticles could lead
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to better gas sensors, infrared lasers, infrarglat lemitting diodes and much more
(Skrabec, et al., 2012).

Gallium Arsenide: Researchers at Imperial College University in Lamdbelieve they
have discovered a new material — gallium arser@fas — that could make solar PV
systems nearly three times more efficient thantiexjproducts on the market. The solar
cells are called “triple junction cells” and they’much more efficient, because they can
be chemically altered in a manner that optimizedliglat capture. The model uses a
sensor-driven window blind that can track sunligltng with “light-pipes” that guide
the light into the system (Mirel, Diana, 2010).

Solar Panel with Built-in Battery ;In a project funded by the United States Department
of Energy, Ohio State University researchers régerinounced they created a battery
that is 20% more efficient and 25% cheaper tharthémy on the market today. The
secret to the design is that the rechargeablerpatiebuilt into the solar panel itself,
rather than operating as two stand-alone systergscddjoining the two into one
system, scientists said they could lower costs IB% 2compared to existing
products(Andrew et al.,2007).

Magnesium Chloride and Gallium Arsenide ;While 90% of solar panels on the market
today comprise silicon semiconductors (the keyedgnt to converting sunlight into
electricity) many believe the next generation daspanels will be made of a thin film
technology that uses narrow coatings of cadmiuihartée in solar cells (Bhargava et
al.,1984). One major obstacle for cadmium tellutidi@ film cells is that they become
highly unstable during the manufacturing processedarchers have devised a new, safe
and seemingly low cost way to overcome this huroje using a material called
magnesium chloride in place of cadmium chloride.

Lumos M obile Solar Electricity

Another milestone in application of solar electsicis in LUMOS MOBILE SOLAR
ELECTRICITY powered by MTN Telecommunication CompahUMOS offers clean
and affordable solar power to a market of 1.3 dnillpotential Customers who live off
the electricity grid in Africa. It consists of aélfow box” that houses electrical energy
already generated by solar panels installed omtopuildings. LUMOS enables people
to replace hazardous and expensive kerosene Afamesrns and noisy D.C or A.C
generators with modern solar electricity that cawer lights, cellphones, electric fans,
computers, Televisions, and other electronic devie&/MOS mobile solar electricity
gadget is sold currently at #26,000 at any Mtnestatadquarter. It is noise-free and
easy- to- maintain .It only involves subscriptitimaugh the purchase of recharge cards.
Solar electricity finds widespread application mlas-powered bore-holes, house-hold
electric cookers, thermostat air-conditioners, diieps (AVR), Thermostat
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Refrigerators, solar-powered street lights e.t.owhdays, educational institutions, big

industries, factories etc. use solar electricitpoaver computer gadgets as hydro and gas

plant electricity is somehow unreliable.

List of Power Stationsin Nigeria
Natural Gas Power station— Community —Coordinates Type— Capacity
Status— Year completed—Additional description

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

Aba Power Station Aba, Abia State5°DF'N 7°1838’E .Simple cycle gas
turbine 140 MW Taking off (I quarter 2013), 2012isl private integrated power
project being built by Geometric Power Systems.

Afam IV-V Power Station Afam, Rivers State4°69’'N 7°1517"E .Simple
cycle gas turbine 726 MW. Partially Operational 298fam IV)- 2002 (Afam
V)

Afam IV -6 x 75MW (GT 13-18), Afam V -2 x 138MW (GTI9-20). Afam VI
Power Station Afam, .Rivers State4™®'N 7°1524"E ,Combined cycle gas
turbine 624 MW . Operational 2009 (Gas turbines)®(Bteam turbines)

Alaoji Power Station (NIPP) Abia state 5°0@'N 7°1924"E Combined cycle
gas turbine 1074 MW . Partially operational(225M\8012-2015 Abiastate. 4 x
112,5MW turbines and later 2 x 255MW steam turhiftant is delayed due to
evacuation capacity and securitization for Shell..

Calabar Power Station (NIPP) Calabar .Simple cgele turbine 561 MW [9]
NDPHC. 5x 112,5MW turbines, Gas supply was atgldrom 2014.

Egbema Power Station (NIPP) Imo State 383N 6°4418"E Simple cycle gas
turbine 338 MW. Under Construction 2012-2013 3 2,5MW turbines. Plant
is waiting for evacuation infrastructure.

Egbin Thermal Power Station Egbin 6°88'N 3°3655"E Gas-fired steam
turbine 1320 MW Partially Operational (994MW) [1#985-1986 Has six 220-
MW independent units.Egbin - Thermal Power StationEgbin, Nigeria
Mbendi Information Services

Geregu | Power Station Geregu Kogi State Simpldecgas turbine 414 MW
Unknown 2007 The plant is during privatisation psgGeregu Il Power
Station (NIPP) Geregu Kogi State .Simple cycle gebine 434 MW ,Taking
off (I quarter 2013) 2012 Has tree 146-MW turbines

Ibom Power Station (NIPP) Ikot Abasi 4°83'N 7°3406"E Simple cycle gas
turbine 190 MW Partially Operational (60MW). Theapt's overall generating
capacity is technically constrained by existingnsrission and distribution
facilities of Transmission Company of Nigeria (TICN

Ihovbor Power Station (NIPP) Benin City 6°2@'N 5°4100"E Simple cycle
gas turbine 450 MW. Under Construction 2012-2018 #12 5MW turbines,
Plant can't be launched due to delayed evacuagipactty.
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11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Okpai Power Station Okpai Combined cycle gas tekiB0 MW Operational
2005 Independent Power Project.

Olorunsogo Power Station ,Olorunsogo, Ogun stat&285"N 3°1852"E
.Simple cycle gas turbine 336 MW. Partially Opeama#l ,2007 ,8 x 42 MW [22]
Sepco3, Working below capacity due to gas supplyas.

Olorunsogo Il Power Station (NIPP) Olorunsogo,Ogstate. 6°5®8'N
3°1856"E Combined cycle gas turbine 675 MW. Partially Gpienal 2012
4x112,5mw and 2x112,5MW steam turbines.Working Wwetapacity due to gas
supply issues.

Omoku Power Station Omoku Simple cycle gas turbifg0 MW
Rocksonengineering. Operational 2005 6 x 25MW gdsines

Omoku Il Power Station (NIPP) Omoku Simple cycles darbine 225 MW
Under Construction in 2013. 2 x 112,5 MW gas tuebin

Omotosho | Power Station Omotosho 609N 4°4239E .Simple cycle gas
turbine 336 MW ; Operational 2005 8 x 42 MW

Omotosho Il Power Station (NIPP) Omotosho Simpleleygas turbine 450
MW Operational fully by NDPHC.Partially operationé375MW) By China
Machinery Engineering Corporation .2012 4x112,5MWie plant is build and
operated by China Machinery Engineering Corporation

Sapele Power Station Sapele 3338N 5°3844"E Gas-fired steam turbine and
Simple cycle gas turbine 1020 MW Partially Opernadio(135 MW) . Most of
units requires major overhaul. Plant is build ipHases. Phase |: 1978-1980 6 x
120MW Gas-fired steam turbines , phase II: 1981 7MW gas turbines. The
plant is during privatization process.

Sapele Power Station (NIPP) Sapele 5489 5°3841"E Simple cycle gas
turbine 450 MW Operational. 4x112,5 MW, NDPHC. Désppower plant
activity, power outage cripples local businessvéats in Sapele.

Delta - Ughelli Power Station Ughelli 5°28"N 5°5456"E Simple cycle gas
turbine 900 MW Partially Operational (360 MW). Pida built in 4 phases.
Phase I: 1966 (decommissioned today), phase 115 89X 25MW turbines(GT
2-8), phase Ill: 1978 6 x 25MW turbines(GT 9-14ape 1V: 1990 6 x 100MW
turbines(GT 15-20), The plant is during privatieatprocess.

Coal Power station— Community —Coordinates Type— Capacity Status— Year
completed —Additional description

21)

Itobe Power Plant Itobe . Kogi State Circulatingiéfized Bed technology 1200
MW Planned 2015-2018 (first phase 600 MW). The fisase consists of four
150MW units. Actual effort is focused on developmenining to establish
additional coal resources.
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Hydroelectric power station— Community— Coordinates Type —Capacity
status— Year completed —Name of reservoir River

22) Kainji Power Station Reservoir 800 MW 1968, Kaingike Niger River

23) Jebba Power Station Reservoir 540 MW 1985 Lakeal&liger River

24) Shiroro Power Station Reservoir 600 MW 1990 Lakieddb Kaduna River

25) Kano Power Station Reservoir 100 MW 2015, HadejieeR

26) Zamfara Power Station Reservoir 100 MW 2012.Gotbale Bunsuru River

27) Kiri Power Station Reservoir 35 MW 2016 Benue River

28) Mambilla Power Station Taraba State 626IN 11°0916"E Reservoir 3050

MW 2018 Gembu, Sum Sum and Nghu Lake Donga River

Due to climate change that brings about reductiomolume of water at the hydro-
power stations, and pipeline vandalism by the NiDefta Avengers, these above-
mentioned power stations in Nigeria could not gntea the 12,000MegaWatt of
electricity needed in Nigeria. Instead, they coafdy generate 2,662Megawatt. This
was established by the Honourable minister of WdPksver and Housing according to
Premiun Times Newspaper dated 8fiF2bruary, 2017 as follows;

The Honourable minister of works ,power and Housihy. Babatunde Raji
Fashola(SAN) declared orf“February,2017 that; Nigeria's power generatiorppled
to 2,662 megawatts in January 22, 2017.He explaMiggria's deteriorating power
situation and solutions in January 26, 2017.Hesse@ further that once the current
challenges confronting the power sector were soliMégeria would be able to generate
12,000 megawatts of electricity. The minister saidspite of the challenges, the
country’s power sector still possessed the capdoitpdvance its power generation,
transmission and distribution potentials througheotenergy supply sources such as
solar. “There are many perspectives to do this. diwntry has today the capacity to
generate at least 12,000 MW if we fix all what @ working in the industry, including
building some new power plants, the country wowddybnerating close to 12,000 MW,”
he said. According to the minister, meeting thageahas been difficult because out of
over 140 turbines, only about half has been abigetogas to work with. The nation’s
power generating capacity, he said, reached 5,000 bkfore the recent spate of
vandalism of gas pipelines, adding that the ingustas already heading towards
another milestone prior to the recent outagesrasudt ofthe blow up at the Chevron oil
platform. Mr. Fashola said the repairs of the pid would soon be completed to take
the industry back to about 3000 MW capacity, addhmg his ministry was looking at
ways to bypass and evacuate condensates, so thatga® could be supplied and the
industry be able to generate up to about 3,800 M¥menting the sabotage of the
Chevron Escravos-Lagos pipeline system, Mr. Faslsalia the incident took the
country’s power generation capacity down to 2,500/ M
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Materials, Design and Analysis
Required materials for generating solar electricitg:

<> Photovoltaic panel
X Battery powered radio (6 volts) or one that works that works on 4AA
batteries

X3

%

Soldering iron

Soldering lead

Voltmeter

<> Electrical Tape for insulation

The terms “solar panel” and photovoltaic panel’alig® two different device. They are
used as follows;

X3

%

X3

8

>

X A solar panel collects and utilizes heat energgnftbe sun.

<> Photovoltaic panel transforms light energy intaceieal energy. For the sake of
this project, we are going to be making use ofléber “photovoltaic panel” P.V
panel.

Photovoltaic (P.V) Panels

Photovoltaic panels are used to transform sunlighérgy into electrical
energy.”.Literally, photo means “light” and voltaighich means electrical current or
electricity. PV panels are made up of smaller sesticalled “solar cells” or PV cells.
Solar cells like batteries each have a rated vafusltage (V or volts) and ampere (A
or amp).The solar cells that you see on calculatord satellites are also called
photovoltaic (PV) cells, which as the name impljpsoto meaning "light" and voltaic
meaning "electricity"), convert sunlight directliyto electricity. A module is a group of
cells connected electrically and packaged intoaan& (more commonly known as a
solar panel), which can then be grouped into lasgéar arrays, like the one operating at
Nellis Air Force Base in Nevada. Photovoltaic calls made of special materials called
semiconductors such as silicon, which is currentfed most commonly. Basically,
when light strikes the cell, a certain portion fsi absorbed within the semiconductor
material. This means that the energy of the absoiight is transferred to the
semiconductor. The energy knocks electrons lodlesyiag them to flow freely.

Limitations of Photovoltaic Panels

Solar energy is an inexhaustible source of enengly the most potential as it
will continue to produce solar power as long asdhe is there. Solar energy is totally
free, widely available, produces no carbon footprBolar energy has wide array of
uses. It can be used to produce electricity, toaaloulators, swimming pool heating,
solar oven or solar cooker. Solar energy can nee be used to fly planes as in (Fig.
1.0). This technology is however in its initial gta In the year 2015, Solar Impulse, the
first solar powered aircraft, started its Round-Hworld flight from Abu Dhabi, on
March 9,2011. There is no doubt that solar enesgyoing to play a significant role in
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meeting demand supply gap for electricity. Listetbl are few of the major roadblocks
related to cost, pollution, location, reliabilityat makes it impossible to harness energy
throughout out the year.

1 Initial Cost: “The initial cost of purchasing and installing aopanels always
become the first disadvantage when the topic adrsehergy comes up. The cost of
installing solar panels is bit high. Although sulysprograms, tax initiatives and rebate
incentives are given by government to promote i af solar panels but we are still
away behind in making full and efficient use ofasatnergy(Andrew et al.,2007).

2. Location and Availability of Sunlight: The location of solar panels is of major
importance for generation of electricity. Housesiolwhsare covered by trees and
landscapes and surrounded by huge buildings magenstiitable enough for installing a
solar energy system. Areas which remains mostlyudyioand foggy will produce
electricity but at a reduced rate and may requigrenpanels to generate enough
electricity for your home.

3. Inefficiency: “Since not all the light from the sun is absorlisd the solar
panels, therefore most solar panels have a 40%iesftiy rate which means 60% of the
sunlight gets wasted and is not harnessed. Newgamgetechnologies however have
increased the rate of efficiency of solar panasfd0 to 80% and on the downside have
increased the cost of solar panels as well” (Lynypdgr-Mackler, 2007).

Installation Area: For home users, a solar energy installation mayregtire huge

space as it can be installed on rooftops that caduge sufficient energy but for big
companies, a large area is required for the systee efficient in providing electricity
on a constant basis (Geoffrey William Arnold Dumpni399).

Advantages of P.V panels

D Non-Polluting: Solar energy is an alternative to fossil fuelsitagss non-
polluting, clean, reliable and renewable sourceradrgy. It does not pollute the air by
releasing harmful gases like carbon dioxide, ngrogxide or Sulphur oxide. So, the
risk of damage ot the environment is reduced. Setergy also does not require any
fuel to produce electricity and thus avoids thebprm of transportation of fuel or
storage of radioactive waste.

2 Renewable source: Solar energy is a renewable source of energy eanitbe
used to produce electricity as long as the surteX&inlight is available everywhere on
the earth. This energy can be harnessed by imgadlblar panels that can reduce our
dependence on other countries for consistent sugpgal to produce electricity.
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(©)] Low maintenance: Solar cells generally don’t require much maintexeaand
run for a long time. More solar panels can be addewh time to time when needed.
Although, initial

cost of solar panels is steep but there are pedigtizero recurring costs. Initial cost that
is incurred once can be recovered in the long hah tange from 10 years — 15 years.
Apart from this, solar panels do not create ang@or release any toxic substances.

(@] Easy Installation: Solar panels are easy to install and does notireeguny
wires, cords or power sources. Unlike wind and lgexahal power stations which
require them to be tied with drilling machines,asgbanels does not require them and
can be installed on the rooftops which means no smace is needed and each home or
business user can generate their own electricity.

5) Can Be Used in Remote Locations: Solar energy can be of great importance in
areas which have no access to power cables. Itsagmat in remote locations where
running power

lines would be difficult or costly. Solar panelsnche set up to produce solar energy
anywhere as long as it receives the sunlight.

Summary

The study was carried out to determine the methiadstalling solar P.V panels
to appliances, to evaluate the advantages andatiois of P.V panels and determine
how it can be used alternatively when A.C souraesret cheap or sufficient. The
instruments for the study were a transistor radid @ P.V panel. The following results
were obtained.

1. Most appliances, radio, cell phone chargers, aremifetc run on D.C but they
are further rectified to be able to adapt to ush@ power source since A.Cs
are seemingly predominant

2. The limitations of P.V cells include; the initiabst, location and availability of,
selective installation areas and inefficiency.

3. The advantages of P.V panels includes; non pofiutieing a renewable source,
low maintenance, easy installation, and durability.

4. Fossils and fuels used for power generation cansti@ir pollution and release
of greenhouse gas G©@ausing environmental degradation.

5. Researchers are working to improve in the effigjerud solar cells and
maximize solar power sources as it is a safer &aher source of electricity.

6. It cannot function effectively during rainy seasas there is no favourable
sunshine during rainfall.
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Conclusions
On the basis of the findings and discussion on #iigly, the following
conclusions were made
1. You can power almost any radio with a cheap sadawep Don’'t bother with 6-
volt panels or whatever, get one that can charggolt battery, it works.
2. This setup will power most AM / FM radios straightm the panel. Even on
somewhat cloudy day.
3. If you want to power your radio at night .... thatst another reason to get the
right solar panel. Use it to charge a car battang, power your radio from that.
4. It is easier to power appliances using direct eurr@ist a matter of taking time
to discover the D.C power outlet in the device.
5. It is wiser to make investments on solar P.V paaeld then reap the benefits
later.

Recommendations
Based on our findings, and conclusions, the follmriecommendations were made.

1. There is need for improvement in the efficiencysofar P.V cells to be able to
convert greater percentage of photons into elestron

2. Individuals should be encouraged to try this ali&ue power source as most
people in remote areas have little or no informmatad all on the volume of
electricity in MW they can harvest from their imniet@ environment.

3. The fundamental principles of P.V cells should Inelided in the basic
education curriculum of Nigeria, to educate thengwnes on P.V cells. This
will help to actualize the future dreams of reshars on P.V cells.

4. Government should subsidize the cost of P.V cellgshe market so as to
encourage more buyers and promote this technology.

5. Government at all levels should provide solar psrtel every community to
generate solar electricity as renewable/alternatitece of electricity.

6. Government should employ technical experts for laagmaintenance of solar
cells to ensure stable power supply in the country.
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