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ABSTRACT

Solar photovoltaic (PV) energy is becoming an increasingly important part of the
world's renewable energy. In order for effective energy extraction from a solar PV
system, this thesis report investigates I-V and P-V characteristics of solar PV cells,
modules, and array. The thesis report focuses particularly on I-V and P-V
characteristics of a solar PV system when PV cells operate under uneven shading and
dissimilar conditions. The study considers the relationship between semiconductor
properties of a solar PV system and the external electric circuit requirements. The paper
also examined how different bypass diode arrangements could affect the maximum
power extraction characteristics of a solar PV system. It is found in this report that
under uneven shading conditions, solar PV cells may perform very differently and a
solar PV system may exhibit multiple peaks in its P-V characteristics, implying that
enhanced PV system design approaches and MPPT (Maximum Power Point Tracking)
strategies should be developed to improve the efficiency of a solar PV system.[1]
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1.1 Introduction

Solar photovoltaic cells are thin silicon disks that convert sunlight into electricity.
These disks work as energy sources for a wide variety of uses, which include:
calculators and other small devices; rooftop panels on individual houses;
telecommunications and pumping, lighting, and medical refrigeration for villages in
developing countries. Solar cells in the form of large arrays are used to power satellites
and, in rare cases, to provide electricity for the power

Exactly when examination into power began and direct batteries were being made and
considered, an examination concerning sun fueled power sought after fantastically
quickly. As in front of the timetable as 1839, Antoine-Cesar Becquerel revealed a
compound battery to the sun to see it produce voltage. This first change of sunlight to
power was one percent profitable. That is, one percent of the moving toward sunlight
was changed over into power. Willoughby Smith in 1873 found that selenium was
delicate to light; in 1877 Adams and Day saw that selenium, when introduced to light,
made an electrical stream. Charles Fritts, during the 1880s, in like manner used gold-
shrouded selenium to make the chief sun based cell, again only a solitary percent
capable. Before long, Fritts accepted his cells to be dynamic. He envisioned free sun
controlled essentialness to be a strategy for decentralization, foreseeing that sun based

cells would displace power plants with only energized homes.

With Albert Einstein's explanation in 1905 of the photoelectric effect—metal ingests
essentialness from light and will hold that imperativeness until a ton of light hits it—
trust took off afresh that sun based power at higher efficiencies would end up feasible.
Little headway was put forth, regardless, until examination into diodes and transistors
yielded the data principal for Bell scientists Gordon Pearson, Darryl Chapin, and Cal
Fuller to make a silicon daylight based cell of four percent adequacy in 1954.

Further work brought the cell's profitability by up to 15 percent. Sun situated cells were
first used in the rural and bound city of Americus, Georgia as a power hotspot for a

telephone move structure, where it was used adequately for quite a while.

2
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A sort of sun arranged cell to totally meet family unit imperativeness needs has not so
far been developed, yet daylight based cells have ended up being compelling in
offering essentialness to phony satellites. Fuel systems and typical batteries were too
significant in a program where every ounce had any kind of effect. Sun situated cells
give more essentialness per ounce of weight than all other ordinary imperativeness
sources, and they are insightful.

Just a couple of huge scale photovoltaic power frameworks have been set up. Most
endeavors lean toward giving sun-powered cell innovation to remote places that have
no different methods for refined power. Around 50 megawatts are introduced every
year, yet sun oriented cells give just about. 1 percent of all power currently being
delivered. Supporters of sun oriented vitality guarantee that the measure of sun-
powered radiation achieving the Earth's surface every year could without much of a
stretch give all our vitality needs a few times over, yet sun based cells have far to go
before they satisfy completely open sunlight based electricity.[2]

1.2 The Photovoltaic Effect

Light is changed over into electricity by the photovoltaic effect. When light is incident
to the cell this light energy absorbed by the cell and excites bound electrons. This
absorbed energy allows them to jump their atomic bonds and become free. The free
electrons travel through the material, and the consequent current is outfit when
conductors are associated with either side of the cell. Since there are no moving parts,

including turbines, upkeep charges are lower and there is zero fuel use.

The photovoltaic effect requires a material that is light sensitive. Throughout the latest
175 years, pros have seen the photovoltaic properties of a couple of remarkable
materials. The fundamental sun based cells of 1880 were just a single percent
successful - dynamic for the time. These first undertakings were created with gold-

secured selenium.

Headway backed off at that engraving for a significant period of time. Albert Einstein's
careful delineation of the photovoltaic effect in 1905 was an essential benchmark in

sun based power progression, anyway, it took until the 1950s for a genuine
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improvement to be found in sun controlled sheets. In 1956, Gordon Pearson, Darryl
Chapin, and Cal Fuller initially used silicon to convey a sun-based cell, achieving
much-improved viability of 4% and introducing silicon as a key material in sun situated

imperativeness production.[3]

1.3 Objectives

In this thesis report if we implement properly we can get easily benefited. So at first,
we set a target and then we complete it step by step. If we complete our goal then we
minimize the pressure of power on the national grid using renewable energy. Moreover,

some of the specific purposes of this exploratory research are-

«» To find out the V-1 and P-V characteristics of solar Photovoltaic cells, modules,

and arrays.
% To find out the maximum power.
%+ To find out the numerical value of VVoltage, current, and power for.

%+ The equivalent impact of further growth in the solar energy sector on the present

power distribution system of Bangladesh.

% To collaborate with solar energy companies, utilities, and government to attract

research grants from state and federal government agencies.

% In the socio-economic impact in rural Bangladesh, we want to try to understand.
The solar-based energy system is slow growth in the implementation and

propose a recommendation to fix the problem.

4
©Daffodil International University



1.4 Scope of the research

From the declaration of the problem section, it is at present mentioned that rural areas
are not properly electrified through city areas that have already come under the
circulation of electric supply. Gradually over yonder is no constant line when remote
rustic regions are going to go under the supply of power. In this way, country regions
are the essential worry of this exploration. We mainly gather the opinion of consumer
and find out the problem then the next step is how solve this problem and how can
improve this sector. This exploration is led from an operational perspective. Different
viewpoints, for example, specialized, money related and social parts of the subject are

considered as auxiliary worry for the report.

1.5 Thesis Outline

This thesis is organized as follows:
Chapter 1 Introduction.

Chapter 2 Literature reviews.
Chapter 3 Methodology.

Chapter 4 Results and Discussions.

Chapter 5 Concludes.

e
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2.1 Introduction

The photovoltaic effect which explains how electricity can be generated from sunlight
was first discovered by Alexandre Edmond Becquerel, in 1839. He promises that
“shining light on an electrode submerged in an electrolytic solution would create an
electric current.” However, after much research and development subsequent to the
discovery, the photovoltaic power sustained to be very inefficient. At first, people
mainly used solar cells for the purpose of measuring light.

Over 100 years later, Russell Ohl invented the solar cell, in 1941. Shortly after the
invention of the transistor.[4]

Cell PV Cells
Modules
Arrays

Module

Array

"v\ LA B 2 B ) v"! LA EER
09~4v~0~& ->~on »0qaa
\»Qb« v.bb \ Bt v~~~
-

v'v\ T " N

o~§4$§00

VOOQ
.‘-u “-u

Figure-2.1: Solar Photovoltaic Cell, Module and Array

2.2 Solar Cell, Modules and Array

Solar cell: A photovoltaic cell or, solar cell is an electrical device that converts the

energy of light directly into electricity by the photovoltaic effect. The photovoltaic
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effect, which is a physical and chemical phenomenon. It is a form of the photoelectric
solar cell, defined as a device, whose electrical characteristics, like the voltage, current,
or resistance, changes when exposed to light. Individual solar cell devices can be joined
to shape modules, additionally called sun situated sheets. In basic terms, a singular
crossing point silicon sun based cell can convey a most extraordinary open-circuit
voltage using simply sun controlled illumination time of around 0.5 to 0.6 volts.

Solar cells are delineated as being photovoltaic, autonomous of whether the source
is sunlight or a phony light. They are used as a photo detector (for example
infrared pointers), perceiving light or other electromagnetic radiation near the

unquestionable range, or assessing light power.

The task of a photovoltaic (PV) cell requires three fundamental attributes:

< The separation of charge carriers of opposite types.
< The absorption of light, generating either electron-hole pairs.

< The separate elimination of those carriers to an external circuit.

Then again, a solar-based thermal gatherer supplies heat by fascinating light, with the
true objective of either direct warming or underhanded electrical power age from
warmth. A "photo electrolytic cell” (photo-electrochemical cell), on the other hand,
insinuates either to a kind of photovoltaic cell (like that made by Edmond Becquerel
and present-day shading honed sun controlled cells) or to a device that parts water

clearly into hydrogen and oxygen.

Module: A solar photovoltaic module is a unit photovoltaic panel which is an
assembly of interconnected solar cells. It is also known as solar panels. To generate
electricity the solar cells absorb sunlight and act as a source of energy. To supply power

to buildings, an array of modules are used.[6]

A photovoltaic (PV) module is a packaged, related social affair of usually 6x10
photovoltaic sun based cells. Photovoltaic modules set up the photovoltaic show of a
photovoltaic structure that produces and supplies sun fueled power in business and
private applications. The most broadly perceived utilization of sun fueled essentialness

assembling outside agribusiness is sun arranged water warming system.[7]
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Array: A solar photovoltaic array is said to complete the power-generating unit. It
can be consist of any number of solar photovoltaic modules and panels. Under Standard
Test Conditions (STC) the working ability of PV modules and arrays are generally rated

according to their maximum DC power output (watts) [8]

2.2.1 Classification of Solar Cell

There are two main types of solar energy system.

% Photovoltaic: The technology of solar photovoltaic is that, which directly

converts sunlight into electricity using panels made of semiconductor cells.

% Thermal: Thermal technology of solar cell, which captures the sun’s heat. This
heat is converted into mechanical energy or, used directly and in turn electricity,
known as concentrated solar energy. This warmth is utilized legitimately (low-
temperature sunlight based warm) or changed over into mechanical vitality and

thusly power (concentrated sun powered power CSP)
Two different types of installations are used:

% Individual systems for homes or small communities. Photovoltaic panels can
power electrical devices, while solar thermal collectors can heat homes or hot
water

% Photovoltaic or concentrated solar power plants that cover hundreds of acres

produce electricity on a large scale, which can be fed into power grids. [9]

2.3 Materials

Generally, the semiconducting materials are used to construct the solar cell and named
after the semiconducting material they are made of. These materials must have certain
credits in order to ingest sunshine. A couple of cells are expected to manage sunshine
that accomplishes the Earth's surface, while others are upgraded for use in space. Sun
based cells can be made of only one single layer of light-holding material (single-

crossing point) or use distinctive physical plans (multi-convergences) to abuse diverse

e
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digestion and charge parcel instruments. Sun-based cells can be portrayed into first,
second, and third time cells. The first cells—in like manner called common, ordinary,
or wafer-based cells—are made of crystalline silicon, the monetarily predominant PV
development that consolidates materials, for instance, poly-silicon and mono-
crystalline silicon. Second-period cells are dainty film daylight based cells that
incorporate shapeless silicon, CdTe, and CIGS cells and are mechanically tremendous
in utility-scale photovoltaic power stations, building composed photovoltaic or in the
minimal free power system. The third period of sun based cells joins different small
film progresses as often as possibly depicted as rising photovoltaic most of them have
not yet been modernly associated are still in the examination or improvement arrange.
Many use normal materials, consistently organometallic blends similarly as inorganic
substances. Regardless of the manner in which that their efficiencies had been low and
the strength of the protected material was routinely nonsensically short for business
applications, there is a lot of research put into these advances as they assurance to
achieve the target of making ease, high-viability sun

.2.3.1 crystalline silicon

By far, the most prevalent bulk material for solar cells is crystalline silicon (c-Si), also
known as "solar grade silicon” Bulk silicon is separated into multiple categories
according to crystallinity and crystal size in the resulting ingot, ribbon, or wafer. These
cells are entirely based around the concept of a p-n junction. Solar cells made of c-Si

are made from wafers between 160 and 240 micrometers thick.
Mono crystalline silicon

The rooftop, hat, and enormous pieces of the external shell of the Sinio are outfitted
with very proficient mono-crystalline silicon cells. Mono-crystalline silicon (mono-Si)
sun-powered cells are more effective and more costly than most different sorts of cells.
The sides of the phones look cut, similar to an octagon, in light of the fact that the wafer

material is cut from barrel-shaped ingots that are normally developed by the
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Czochralski procedure. Sunlight based boards utilizing mono-Si cells show a particular

example of little white jewels.
Epitaxial silicon advancement

Epitaxial wafers of crystalline silicon can be created on a mono-crystalline silicon
"seed" wafer by compound vapor declaration (CVD), and after that separated as self-
supporting wafers of some standard thickness (e.g., 250 um) that can be constrained
by hand, and truly substituted for wafer cells cut from mono-crystalline silicon ingots.
Sun oriented cells made with this "kerf less™ technique can have efficiencies moving
nearer those of wafer-cut cells, anyway at clearly lower cost if the CVD should be
conceivable at climatic load in a high-throughput inline process. The outside of
epitaxial wafers may be done to redesign light maintenance. It was represented that
hetero junction sun fueled cells grew epitaxial on n-type mono-crystalline silicon
wafers had accomplished adequacy of 22.5% over an absolute cell region of 243.4
cm, In June 2015.

Polycrystalline silicon

Multi-crystalline or, Polycrystalline silicon (multi-Si) cells are delivered utilizing cast
square ingots—immense squares of fluid silicon meticulously cooled and solidified.
They include minimal valuable stones giving the material its conventional metal chip
sway. Poly-silicon cells are the most generally perceived sort used in photovoltaic and
are progressively reasonable, yet also less profitable, than those created utilizing mono-

crystalline silicon.
Ribbon Silicon

Ribbon silicon is a sort of polycrystalline silicon—it is shaped by illustration level
flimsy movies from liquid silicon and results in a polycrystalline structure. These cells
are more affordable to make than multi-Si, due to an unprecedented diminishing in
silicon waste, as this technique does not require sawing from ingots. Nevertheless,

they are moreover less capable.
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Mono-like-multi silicon (M1_M)

This structure was made during the 2000s and introduced monetarily around 20009.
Similarly called cast-mono, this arrangement uses polycrystalline tossing chambers
with little "seeds” of mono-material. The result is a mass mono-like material that is
polycrystalline around the outside. Right, when cut for taking care of, the inside zones
are high-viability mono-like cells (yet square instead of "cut"), while the outside
edges are sold as standard poly. This aging method results in mono-like cells at poly-
like expenses [10]

2.3.2 Thin film

Thin film solar cell

Thin-film progressions reduce the proportion of dynamic material in a cell. Most plans
sandwich dynamic material between two sheets of glass. Since silicon sun controlled
sheets simply use one sheet of glass, dainty film sheets are generally twice as significant
as crystalline silicon sheets, in spite of the way that they have a more diminutive regular

impact (chose from life cycle examination).
Cadmium Telluride

Cadmium telluride is the primary thin-film material so far to coordinate crystalline
silicon in cost/watt. In any case, cadmium is uncommonly risky and tellurium (anion:
"telluride™) supplies are obliged. The cadmium present in the cells would be harmful
at whatever point released. In any case, the release is immense during the regular
assignment of the telephones and is outlandish during flares in private housetops. A
square meter of CdTe contains a comparative proportion of Cd as a single C cell

nickel-cadmium battery.
Copper indium gallium selenide solar cell

Copper indium gallium selenide (CIGS) is a prompt band opening material. It has the

most significant adequacy (~20%) among all modernly basic dainty film materials (see

12
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CIGS sun based cell). Traditional methods for creation incorporate vacuum strategies
including co-evaporating and sputtering. Late enhancements at IBM and Nano sun
situated undertaking to cut down the cost by using non-vacuum game plan frames.

Silicon thin film cell

Silicon thin-film cells are overwhelmingly spared by invention vapor articulation
(commonly plasma-improved, PE-CVD) from silane gas and hydrogen gas. Dependent
upon the testimony parameters, this can yield amorphous silicon (a-Si or a-Si: H), proto
crystalline silicon, or nano-crystalline silicon (NC-Si or NC-Si: H), moreover called

microcrystalline silicon.

Unstructured silicon is the most well-developed slim film advancement to-date. .
Unclear silicon has a higher band-gap (1.7 eV) than crystalline silicon (c-Si) (1.1 eV),
which means it acclimatizes the discernible bit of the sun based range more solidly than
the higher power thickness infrared piece of the range An indistinct silicon (a-Si) sun
based cell is made of non-crystalline or microcrystalline silicon. The formation of a-Si
thin-film sun based cells uses glass as a substrate and stores an incredibly thin layer of

silicon by plasma-updated engineered vapor declaration (PECVD).

Proto crystalline silicon with a low volume division of nano-crystalline silicon is perfect
for high open-circuit voltage. NC-Si has about the comparable band-gap as c-Si and
NC-Si and a-Si can gainfully be merged in slim layers, making a layered cell called a
couple of cells. The top cell in a-Si absorbs the conspicuous light and leaves the infrared

bit of the range for the base cell in NC-Si.

Gallium arsenide thin film

The semiconductor material Gallium arsenide (GaAs) is besides utilized for single-
crystalline thin-film solar cells. Notwithstanding the manner in which that GaAs cells
are excessively expensive, they hold the world's record in productivity for a solitary
union sun controlled cell at 28.8%. GaAs is significantly more routinely utilized in
multi-junction photovoltaic cells for concentrated photovoltaic (CPV, HCPV) and for

sun arranged sheets on vehicles, as the business favors sufficiency over expense for
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space-based sun energized control. In light of the past synthesis and some theoretical
examination, there are a few reasons why GaAs has such high power change
suitability. At first, GaAs band-gap is 1.43ev which is in every way that really matters
perfect for sun based cells. Second, since Gallium is a delayed consequence of the
cleaning of different metals, GaAs cells are regularly vicious toward warmth and it
can keep high effectiveness when the temperature is incredibly high. Third, GaAs has
a wide degree of plan choices. Utilizing GaAs as an extraordinary layer in sun
controlled cells, experts can have different options of different layers which can all
the practically certain produce electrons and gaps in GaAs.

2.3.3 Multi-junction solar cells

Multi-junction cells are the arrangement of multiple thin films, which are inter
connected to each other .Each essentially a solar cell grown on top of another, typically
using metal organic vapor phase epitaxy. Each layer has a different band gap energy to
allow it to absorb electromagnetic radiation over a different portion of the spectrum
Multi-intersection cells were initially produced for uncommon applications, for
example, satellites and space investigation, yet are presently utilized progressively in
earthbound concentrator photovoltaic (CPV), a rising innovation that utilizations focal
points and bended mirrors to focus daylight onto little, exceptionally proficient multi-
intersection sunlight based cells. By concentrating daylight up to a thousand times,
High focused photovoltaic (HCPV) can possibly outcompete regular sun based PV later

on.
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Figure-2.2: Multi junction Solar Panel

Couple PV cells dependent on solid, arrangement associated, gallium indium
phosphide (GalnP), gallium arsenide (GaAs), and germanium (Ge) p—n intersections,
are expanding deals, in spite of cost weights. The expense of 4N gallium metal rose
from about $350 per kg to $680 per kg, between December 2006 and December 2007.
Furthermore, germanium metal costs have risen considerably to $1000-1200 for each
kg this year. Those materials incorporate gallium (4N, 6N, and 7N Ga), arsenic (4N,
6N, and 7N) and germanium, pyrolitic boron nitride (pBN) pots for developing
precious stones, and boron oxide, these items are basic to the whole substrate

producing industry.

GalnP/Si dual-junction solar cells

The specialized inconveniences associated with developing the 111-V material on
silicon at the required high temperatures, a subject of concentrate for exactly 30 years,
are maintained a strategic distance from by epitaxial development of silicon on GaAs
at low temperature by plasma-upgraded compound vapor testimony (PECVD).
Another methodology was depicted for delivering half and half photovoltaic wafers
joining the high effectiveness of I11-V multi-intersection sun oriented cells with the
economies and abundance of experience related with silicon, in 2016,

Si single-crossing point daylight based cells have been by and large pondered for a
serious in length time and are accomplishing their valuable efficiency of ~26% under

1-sun conditions.] Increasing this viability may require including a more prominent
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number of cells with band-gap essentialness greater than 1.1 eV to the Si cell, allowing
to change over short-wavelength photons for the period of additional voltage. A
twofold crossing point daylight based cell with a band opening of 1.6-1.8 eV as a top
cell can decrease thermalization adversity, produce a high external radiative
profitability, and achieve theoretical efficiencies over 45%. A couple of cells can be
fabricated by turning into the GalnP and Si cells. Creating them autonomously can beat
the 4% cross-segment consistent disorder among Si and the most broadly perceived
I11-V layers that envision direct coordination into one cell. The two cells thusly are
disconnected by a direct glass slide so the cross-segment bewilder does not make strain
the structure. This makes a cell with four electrical contacts and two convergences that
displayed a capability of 18.1%. With a fill factor (FF) of 76.2%, the Si base cell
accomplishes an efficiency of 11.7% (+ 0.4) in the couple contraption, achieving an
all-out pair cell efficiency of 29.8%. This efficiency outperforms the speculative
farthest reaches of 29.4%] and the record exploratory efficiency estimation of a Si 1
sun based cell, and is moreover higher than the record-efficiency 1-sun GaAs device.
In any case, using a GaAs substrate is expensive and not realistic. From now on
researchers endeavor to make a cell with two electrical contact centers and one
convergence, which does not require a GaAs substrate. This infers there will be a quick
blend of GalnP and Si. [11]

2.4 Solar Energy

The solar energy depends on atomic nuclear fusion from the center of the Sun. The
range is from sun-powered water warming with sun oriented gatherers or loft cooling

with solar.

Upper room fans for household use to the unpredictable advancements of direct
transformation of daylight to electrical vitality utilizing mirrors and boilers or

photovoltaic cells. This vitality can be gathered
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Figure-2.3: Solar Panels.

Also changed over in a couple of various ways. Shockingly these are presently

inadequate to completely control our cutting-edge society.[12]

2.5 Solar panels working principle

Light (photons) striking certain compounds, in particular metals, causes the surface of
the material to emit electrons. Light striking other compounds causes the material to
accept electrons. It is the combination of these two compounds that can cause
electrons to flow through a conductor. Thereby creating electricity. This phenomenon
is what we term the photo-electric effect. Photovoltaic (or PV) means sunlight

converting into a flow of electrons (electricity).

Solar panels can generate electricity without any waste or pollution. This means that
there is no dependence on conventional forms of power generation that require large

scale plant and maintenance.

CC¢

.~~~ How Solar Panels Work
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Solar Panels transform The inverter transforms DC Extra Current is
sunlight into DC current current into AC current credited on grid

Figure- 2.4: Solar Panel Working
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Solar panels allow generating power close to the place of consumption. This removes

the need to transport and distribute electricity over long distances to remote areas.

A useful characteristic of solar photovoltaic power generation is that any scale of the
installation is possible. [13]

2.6 Solar Really Working

The solar photovoltaic frameworks, frequently called solar PV for short, are comprised
of various parts, the greatest, and most significant being the sun powered boards, sun

oriented inverters, mounting stages and cabling foundation.

DC Loads

A

"= AC Loads

pc DC

DC 7’ AC 2 Grnid

MPPT AC Conversion

Figure-2.5: Block outline of close planetary system.

Joined, these segments outfit brilliant light from the sun, convert it into power, and
transmit it into homes and organizations to control electrical gadgets, similar to lights
and machines, and give warming and cooling by means of the electrical flows they

make. Here is a general outline of how sunlight based PV frameworks work [14].
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2.6.1 Solar Panels

A solar panels how much electricity produce it’s depend on three factors. This three

factor is

% Efficiency of solar cells

R

% Panel’s size

% Amount of light that the solar gets.
" 39 inches 1

65 inches

Figure-2.6: A solar panels length and wide.

Presently the belief is that how much huge a sun-powered board. Normally a sunlight
based board in excess of 5 feet tall and 3 feet wide. On the off chance that you see the
sun-powered board firmly, at that point, you see that one sun oriented boards have 60
little squares. These squares are really individual sun-powered ‘cells’ which are

connected to

| 39 inches |

= 17.6 square feet

l’ = 1 square foot

65 inches

Figure-2.7: A solar panel per square generation.
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These cells produce electricity then the wires convey the power to an intersection box

where the panel is locked into a larger array. The normal examined sun based board

takes a zone of 17.6 square feet and produces 265 watts under direct daylight. That

means a little more than 15 watts for every square foot.

A solar
panel
this size:

And could
produce:

Enough to
power:

1954 2012

1 39 inches

65 inches

20 watis 200 watts

1 v ¥ ¥ |

1/3ofa 3and 1/3
60-watt bulb 60-watt bulbs

Figure-2.8: Solar panels generation in different years.

2018

320 watts

¥V ¥ 9 V W

5and 1/3
60-watt bulbs

In this figure, we see that the period of force is extending well ordered all anyway the

panel size is the same. The chief solar cells were prepared for taking 6% of the

imperativeness from the sun and changing over it into power 20W, in 1954. Then the

first solar cells were fit for taking 15% of the essentialness from the sun and changing

over it into power 200W in 2012. Finally 2018 the key solar cells were fit for taking

18.7% of the imperativeness from the sun and changing over it into power 320W [15].

The solar cell can come in all shapes and sizes, anyway are ordinarily incorporated a

social affair of daylight based cells that are wired together and encapsulated by a glass

bundling that verifies the equipment against the parts. So we see that in 1954 and 2018

the daylight based sheets size is same anyway we see that the period of force is growing.

In the accompanying future, this rate is more augmentation than the present moment.
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Sun based cells are fundamentally included semiconducting materials - habitually
silicon - that are sandwiched together among positive and negative charges the photons
inside the sunshine pound electrons free from the semiconducting material. Exactly
when sunlight hits a cell, This starts the movement of intens.

By then, conductive plates made of metal on the sides of the cells gather the electrons
and move them through wires. Presently, these electrons can stream just like any

electrical stream.

The solar panel themselves are perhaps the most striking of all the structure sections
since they're the most evident bit of the pack, normally perched on homes and
associations housetops. Sun situated sheets are also seen as the presence blood of a
sun based power system, in light of the way that sun based sheets truly get the sun’s
radiation, thusly beginning the entire technique of changing over sunlight into an
electrical stream. The movement of daylight based sheets is to fundamentally make

the electrical stream.

While there are different segments that choose the electrical yield of sun controlled
power structure, the amount of sun based cells and for the most part size of the sun
based load up group, are the noteworthy determinants in how much power can be
delivered from a nearby planetary framework. And the greater the sun arranged board
display is, the more noteworthy power can be made. They sort of daylight based cells
will in like manner influence the capability with which a sun based board produces
imperativeness. When in doubt, mono-crystalline silicon is the most gainful material
to use in sun fueled cells. Polycrystalline silicon and slim film cells are in like manner

regularly used and are more reasonable than mono-crystalline.

2.6.2 Solar Inverters
Solar panels cannot create AC power on their own so, solar inverter is necessary. In a
DC framework, the electrical flow streams in a single direction. On the other hand, AC

power is more intricate, moving in the two directions, in forward and reverse.
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Solar PV system would be useless without sun-powered inverters - in that capacity,
many consider sun based inverters the "minds" of the whole framework. The manner in
which they work is, when brilliant daylight is changed over into power, sun-powered
inverters change the electrical flow from direct flow (DC) capacity to exchanging flow
(AC), and so it can really be utilized in different applications. Regularly, sunlight based
inverters are about 95% proficient, so they just lose about 5% of the power during the

transformation procedure.

2.7 Efficiency:

Solar cell viability is the most productive extent of its show. With sunshine impinging
from the crest on a splendid day, a surface inverse to the light gets around 1 kW/m 2.
Right when changed over by a sun arranged cell of 10 percent capability (before long
came to or outperformed by most modernly open sun based sheets), this suggests 100
W/m 2 in electrical imperativeness can be gathered. This is satisfactory if surface
locales are adequate and the sheets are commonly prudent. In any case, where surface
areas are at a greater expense than ordinary—e.g., over a sun controlled vehicle or in
specific satellites—it is essential to use dynamically beneficial sun based cells. These
are open from intentionally structured Si cells or from GaAs, accomplishing efficiencies

close to 25 percent.

Sun controlled cell that redesigns light invasions through the surface by unfriendly to
reflecting covering and pyramidal surface shaping, similarly as using secured contacts
that breaking point surface obstacle while as yet giving adequate anode cross area to

convey the current.
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Figure-2.10: Mono lytic GalnP/GaAs solar space cell

Mono lytic GalnP/GaAs sun fueled space cell and a similar AlIGaAs/GaAs daylight
based cell have accomplished 27.6% viability at AM 1.5 insolation (after Chung et al.,
1990). [AM insinuates the air mass, and AM 1.5 demonstrates a sun based time when
the light penetrates through 1.5 events the vertical thickness of the air, that is at a
zenith edge of 48.19°.]

Exactly when still higher efficiencies are needed, one can go to match sun based cells
made by including a semiconductor of a lower band opening on the base, with the
objective that photons of lower imperativeness that were not made up for the lost time
in the top cell have another chance to be held and produce additional electric power.
Adding a third layer to such a couple can be favorable. A model is showed up in

Figure 7 for a mono lytic cell (with facilitated present and only two anodes).
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AlGaAs/GaAs couple cells accomplish 27.8 percent profitability. Stacked cells (with
four terminals) among GaAs and Si have accomplished 31 percent (Gee and Virshup,
1988). For extra on a gigantic variety of daylight based cell materials and their best
efficiencies, see Green (2001) or Bube (1998). Expansive daylight based cell
efficiency tables are given in Green et al. (2000).[16]

2.8 The Future of Solar Cells

Considering the present circumstance with for the most part expensive, inefficient sun-
based cells, the future can simply improve. A couple of pros foresee it will be a billion-
dollar industry ceaselessly 2000. This gauge is reinforced by evidence of more roof
photovoltaic structures being made in such countries as Japan, Germany, and lItaly.
Plans to begin the collecting of sun situated cells have been developed in Mexico and
China. So also, Egypt, Botswana, and the Philippines (all of the three aided by
American associations) are building plants that will make sun controlled cells.[17]

In the immediate future, silicon solar cells are likely to continue to decrease in cost and
be installed in large numbers. In the United States, these cost decreases are anticipated
to increase the solar power produced by at least 700% by 2050. Meanwhile, research
on alternative designs for more efficient and less expensive solar cells will continue.
Years from now, we are likely to see alternatives to silicon appearing on our solar farms
and rooftops, helping to provide clean and renewable sources of energy. These
improvements have and will continue to be made possible by increasing the bulk
manufacturing of solar cells and new technologies that make the cells cheaper and more
efficient.[18]

2.9 Solar system future in Bangladesh

In Bangladesh presently utilizing the close planetary system is expanding step by step.
In the future, | trust the utilization of the close planetary system is progressively well
known. In the current circumstance, the information about sun-powered is excessively
little in Bangladeshi individuals. In the future when it survives and comprehends the

advantage then they expanding to utilize the sunlight-based base vitality framework.
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Presently sustainable power source is one of the pieces of our administration

arrangement and plant.

The long term average sunshine data indicates that the period of bright sunshine hours
in the coastal regions of Bangladesh varies from 3 to 11 hours daily. The insolation in
Bangladesh varies from 3.8 kWh/m2/day to 6.4 kWh/m2/day at an average of 5
kWh/m2/day. These indicate that there are good prospects for solar thermal and

photovoltaic applications in the country.

With an estimated 40% of the population in Bangladesh having no access to electricity,
the government introduced a scheme known as solar home systems (SHS) to provide
electricity to households with no grid access. The program reached 3 million
households as of late 2014 and, with more than 50,000 systems being added per month
since 2009, the World Bank has called it "the fastest-growing solar home system
program in the world.
The Bangladeshi government is working towards universal electricity access by 2021

with the SHS program projected to cover 6 million households by 2017. [18]

2.10 Summary

In this part, we examine the vitality types essentially we significance the sustainable
power source. The sun oriented vitality is the best power creating sustainable power
source on the planet and Bangladesh as well. For this different inspirational mentality,
the sunlight based vitality is increasingly well known in our nation. | trust in the
following eventual fate of Bangladesh the close planetary system vitality assumes an

indispensable job to creating power.
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3.1 Introduction

The entire world is standing up to a test to crush the impediment of the essentialness
crisis. The diminishing stores of nonrenewable imperativeness resources, for instance,
coal, combustible gas, oil subsidiaries, etc. have added to this pressure. It is as such
certain that a need exists for making elective imperativeness sources. The brief need
has vitiated the issues achieved by depletion of oil and vaporous oil, while the whole
deal needs are making suggestions that can displace coal and oil-based goods. Fast
masses advancement and industrialization, demands an extended proportion of
electrical imperativeness. Sun arranged imperativeness is a manageable, unfathomable,
and extraordinary wellspring of essentialness. At whatever point is used properly, it
can fulfill different essentialness for the whole world. Sun based cells convert sun
arranged imperativeness into electrical essentialness. This miracle occurs in materials
that have the property of catch photon and release electrons. The guideline material
used in the photovoltaic business is silicon. Regardless, there are various lines of
research to find materials to replace or upgrade to silicon to improve change
profitability. The guideline purpose of this paper is to outfit a per user with the real
data on the plan and building the squares of the PV module subject to the numerical
conditions using MATLAB/Simulink. The standard and assignment of the PV cell and
the significant characteristics of the PV cells are discussed in area 2. In the segment 3

numerical model of the ideal PV cell and the rational PV cell.

3.2 Construction of solar cell:

Most solar cells are made by the semiconductor material. Generally, the semiconductor
materials are n-type. This is the first or upper layer generally called the maker layer.
The resulting layer is a p-type semiconductor layer known as a base layer. Both the
layer is to reflect sandwiched and subsequently, there is the advancement of p n
convergence between them. The surface is secured with threatening to reflection

covering to avoid the loss of scene light imperativeness because of reflection. [19]
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antireflection coating

5
% front contact

= emitter

Figure-3.1: Basic Structure of Solar Cell

3.2.1 PN JUNCTION:

Sunlight based cells are organized in layers with various capacities. The working
guideline is equivalent to in semiconductors. The principal part of a silicon (Si) sun
oriented cell producing sun based power is shaped by two distinctively doped (n-and
p-) silicon layers. A physical hindrance is made between them along the p-/n-
intersection, with electrons and openings diffusing into locales of lower concentration.

This drained district or space charge area must be overwhelmed with the assistance of
photons for example daylight.
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Figure-3.2: PN junction operation

To have the option to channel electrons and openings and create electric power, metal
contacts should be imprinted onto the front and backside. By and large, a full aluminum
or silver layer is screen printed onto the back. A slim matrix shapes the front contact
keeping the effect on light entering the silicon cells as low as could be expected under

the circumstances.

To lessen light reflection, a flimsy film of silicon nitride or titanium dioxide is covered

onto the surface. [20]

3.3 1V Curve:

The 1V bend of a sun based cell is the superposition of the IV bend of the sun based
cell diode in obscurity with the light-created current. The light has the impact of
moving the IV bend down into the fourth quadrant where power can be separated from
the diode. Lighting up a cell adds to the ordinary "dull" flows in the diode with the goal

that the diode law moves toward
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Becoming:
v
I=10 [e(%) - 1] L

Where I.= light produced current.
The impact of light on the current-voltage qualities of a p-intersection.
The condition for the IV bend in the main quadrant is:

I=I1.—1Io [e(qk_?) - 1]

The - 1 term in the above condition can, as a rule, be ignored. The exponential term is
normally >> 1 aside from voltages underneath 100 mV. Further, at low voltages, the
light produced current IL commands the 10 (...) term so the - 1 term isn't required under

enlightenment.
qV
I=IL—1Io [e(m)]

Plotting the above condition gives the IV bend underneath with the pertinent focuses
on the bend named and examined in more detail on the accompanying pages. The
power bend has and a most extreme meant as PMP where the sunlight based cell ought
to be worked to give the greatest power yield. It is likewise signified as Pmax or most

extreme power point (MPP) and happens at a voltage of Ve and a current of lvp.
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Figure: 3.1 V-1 Characteristic of Solar photovoltaic cell

Current-voltage (IV) curve of a solar cell. To get the maximum power output of a solar
cell it needs to operate at the maximum power point, PMP. Top of Form Light Biased
IV Curve Calculator Info Parameters. A few significant parameters which are utilized
to describe sun based cells are examined in the accompanying pages. The short out
current (ISC), the open-circuit voltage (VOC), the fill factor (FF), and the effectiveness
are altogether parameters decided from the 1V bend. Improving the condition above

gives the voltage as far as current:

/= (1) 1)

When | > IL the number inside the In( ) is negative and indistinct. So what occurs
actually? The sun oriented cell goes into switch predisposition (negative voltage) and
either the non-idealities in the sunlight based cell limit the voltage or as far as possible
the voltage. In either case, the sun based cell will disseminate control. If there is no
restriction on the supply, at that point a sun-powered cell near perfect (high RSHUNT
in turn around inclination) will be wrecked immediately. Different cells will be
obliterated because of warming. The issue of intensity scattering in sun based cells in
switch inclination is shrouded in the module section and specifically the utilization of
detour diodes.[21]
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3.4 Mat lab Simulation for Solar Photovoltaic Cells, Modules

and Arrays:
3.4.1: Mat lab Simulation for Single Solar Cell:

Rs

s .

1

tph1 (1) L D1 L o2 Rp 2

[ ]

Figure- 3.3: Physical Circuit of single Solar Cell

Numerical Operation for Single Solar Cell:

o

PS Constant

l Electrical Reference

Figure-3.4: Block Diagram of a Single solar Cell Simulation.
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Figure-3.5: Block Diagram of a Single solar Cell (PS -1000) Simulation.
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Figure-3.6: Block Diagram of a Single solar Cell (PS -900) (Simulation).
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Figure -3.7: Block Diagram of a Single solar Cell (PS -800) Simulation.
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Figure-3.8: Block Diagram of a Single solar Cell (PS -700) Simulation.

l Electical Reference

34

0.05%1
Cument
Product
003453
1 Power
Volage Sensor
ofrs s > [
=3
PS- Simulink Volage
Converter]
|
current
4:!37
Product
0.02422]
Power
Voltage Sensor
o PS ol 0.5858]
==
PS- Simulink Voltage
Converter1

©Daffodil International University



A

C]
PS Constant I
3

]

Solver
Configurstion

S PS|
Soler Cell . » .'

=)

PS-Simulink
Converter

|

Current Sensor

Ramp Simulink-PS

Converter

Product

V) |Voltsge Sensor

—

L>
Variable Resistor

2 0.05798! I

current

0.03282]

0.5798

Figure-3.9: Block Diagram of a Single solar Cell (PS -600) (Simulation).
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Figure-3.10: Block Diagram of a Single solar Cell Simulation.
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Figure-3.11(a): V-I Characteristics of Single Photovoltaic Solar Cell Simulation.
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Figure-3.11(b): P-V Characteristics of Single Photovoltaic Solar Cell Simulation.
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3.4.2: Mat lab Simulation for Double Solar Cell:

Rs1
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Figure-3.12: Physical Circuit of double Solar cell.
Numerical Operation for Double Solar Cell Simulation:
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Figure-3.13: Block Diagram of Double solar Cell Simulation
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Figure-3.14: Block Diagram of Double solar Cell (PS -1000) Simulation.
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Figure-3.15: Block Diagram of Double solar Cell (PS -900) Simulation.
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Figure -3.16: Block Diagram of Double solar Cell (PS -800) Simulation.
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Figure-3.17: Block Diagram of Double solar Cell (PS -700) Simulation.
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Fig -3.19: Block Diagram of Double solar Cell (PS -500) Simulation.
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Graphical Operation for Double Solar cell:
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Figure-3.20: Block Diagram of a Double solar Cell Simulation.
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V-l curve for solar cell
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Figure-3.21(a): V-1 Characteristics of Double Photovoltaic Solar Cell Simulation.
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Figure-3.21(b): P-V Characteristics of Double Photovoltaic Solar Cell Simulation.
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3.4.3: Matlab Simulation For Photovoltic Solar Array:
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Figure-3.22: Physical circuit Diagram of Solar Array.
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Numerical Operation for Solar Array:
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Figure-3.25: Block Diagram of solar Array (PS -900) Simulation.
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Figure-3.26: Block Diagram of solar Array (PS -800) Simulation.
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Figure-3.27: Block Diagram of solar Array (PS -700) Simulation.
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Figure-3.28: Block Diagram of solar Array (PS -600) Simulation.
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Graphical Operation for Solar Array:
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Fig: 3.29- Block Diagram of Graphical Operation of solar Array Simulation.

bf| Conin 1
Connl

olps s

=
PS-Simulink
Comverer

pr— CONNI

Subsystemiany)

=
Variable Resistor |

Simulirk-PS
Comverter

B |

®

Product

To'Workspace

p5

i Electrical R eference

47
©Daffodil International University

To W orkspace2
@) [sn s
ol rs o v
=2
PS-Simulink To W orks pace 1
Converter]




V-l curve
a8 T 1

current
b

1.5 2
voltage

2.5

Figure- 3.30(a): V-I Characteristics of Photovoltaic Solar Array simulation.
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Figure-3.30(b): P-V Characteristics of Photovoltaic Solar Array simulation
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3.4.4 Mat lab Simulation for Solar Panel:

Numerical Operation for Solar Panel:
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Figure-3.31: Block Diagram of solar Panel simulation.
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Figure- 3.32: Block Diagram of solar Panel [Irradiation (wm~2)-1000, 1000]

Simulation.
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Graphical Operation for Solar Panel:
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Figure- 3.37: Block Diagram of Graphical Operation of solar Panel (Simulation)
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Figure- 3.38(a): V-I Characteristics of Photovoltaic Solar Panel When no Shade

140

120

100

power

60

40

20

[Irradiation (wm™2) -1000, 1000] Simulation.

P-V curve

80

5 10 15 20

voltage

25

Figure- 3.38(b): P-V Characteristics of Photovoltaic Solar Panel When no Shade

[Irradiation (wm™~2) -1000, 1000] Simulation.
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Figure- 3.39 (a): V-1 Characteristics of Photovoltaic Solar Panel When 20% Shade
[Irradiation(wm=2)-800, 1000] Simulation.
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Figure- 3.39(b): P-V Characteristics of Photovoltaic Solar Panel When 20% Shade
[Irradiation(wm~2)-800, 1000] Simulation.
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Figure 3.40(a): V-1 Characteristics of Photovoltaic Solar Panel When 40% Shade
[Irradiation(wm=2)-600, 1000] Simulation.
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Fig-3.40 (b): P-V Characteristics of Photovoltaic Solar Panel When 40% Shade
[Irradiation (wm~2) -600, 1000] Simulation.
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Fig- 3.41(a): V-I Characteristics of Photovoltaic Solar Panel When 50% Shade
[Irradiation(wm™=2)-500, 1000] Simulation.
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Figure-3.41(b): P-V Characteristics of Photovoltaic Solar Panel When 50% Shade
[Irradiation(wm~2)-500, 1000] Simulation.
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V-l Curve For Different Types Shade
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Fig-3.42(a): V-I Characteristics of Photovoltaic Solar Panel for Different Shade

[Irradiation(wm™=2)] Simulation.
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Figure-3.42(b): P-V Characteristics of Photovoltaic Solar Panel for Different Type

Shade [Irradiation(wm™=2)] Simulation.
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3.5 Summary:

Since the field tests can be expensive and depend fundamentally on atmosphere
conditions it is profitable to have reenactment models to engage work at whatever
point. Thusly, in this paper, the improvement of two systems for the showing of
photovoltaic displays has been analyzed. The model's point is to achieve an IV curve
like the outline that presents the maker's datasheet of the sun fueled board. The more
practically identical, the better the model will be. In models made, results are
practically identical and according to the required results the made models, despite the
way that they are fundamental models, it is possible to contemplate the lead of
photovoltaic cells in the time region. Tolerating the authenticity of the two models, it
is seen that it is less difficult to make changes as per the chief model than in the ensuing
one since it uses data given by the producer. In the resulting model, there is a
progressively unmistakable number of suppositions, for example, Iph thinks about
clearly to the ISC which gives the producer. As a continuation of this work, various

models proposed in segment two will be made. [22]
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4.1 Introduction

Photovoltaic solar energy is a long-lasting life and much reliable. It is clean and
renewable energy. But it is staggering expense and have low proficiency, vitality
commitment is not exactly other vitality sources. It is thus key to have practical and
versatile models, to enable you to perform basic control of explicit data (for example,
irradiance and temperature) analyze how to get its introduction as most extraordinary
as could sensibly be normal. The usage of these fundamental models gives sufficient
precision to look at the direct of the solar cell and has demonstrated to be powerful by
and large. Sun oriented cells convert sun-based vitality into electrical vitality. This
wonder happens in materials which have the property of catch photon and radiate

electrons. The primary material utilized in the photovoltaic business is silicon.

4.2 Numerical Result of Solar PV Cell, Modules and Array:

Table No.4.1

Numerical Analysis value of Single Solar cell:
No. of Obs. PS Constant Voltage (V) Current(A) Power(W)
01 1000 0.5997 0.05997 0.03596
02 900 0.5956 0.05956 0.03547
03 800 0.591 0.0591 0.03493
04 700 0.5858 0.05858 0.03432
05 600 0.5798 0.05798 0.0362

Table No.4.2

Numerical Analysis value of Double Solar cell:
No. of Obs. PS Constant Voltage (V) Current (A) Power (W)
01 1000 1.199 0.1199 0.1437
02 900 1.19 0.119 0.1417
03 800 1.181 0.1181 0.1395
04 700 1.171 0.1171 0.1371
05 600 1.159 0.1159 0.1342
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Table No.4.3

Numerical Analysis value of Solar Array:

No of Obs. PS Constant Voltage (V) Current (A) Power (W)

01 1000 2.395 0.2395 0.5735

02 900 2.378 0.2378 0.5655

03 800 2.359 0.2359 0.5566

04 700 2.338 0.2338 0.5465

05 600 2.313 0.2313 0.535
Table No.4.4
Numerical Analysis value of Solar Panel:

No. of Obs. Irradiation Voltage (V) Current (A) | Power (W)

(wm™?)

01 1000,1000 21.38 1.069 22.86

02 800,1000 21.2 1.06 22.47

03 750,1000 21.14 1.057 22.35

04 600,1000 20.95 1.048 21.95

04 500,1000 20.78 1.039 21.6

4.3 The Future of Solar Cells

Late research has been away for developing the sufficiency rate of photovoltaic cells
and sun controlled bundles. When different advances have been made since the basic
sun based cell was worked in 1880, standard efficiencies stay deception well
underneath 30 percent, with different cells scarcely besting 10 percent capacity. In the
event that sun based power is to take off in the coming century, veritable upgrades in

their productivity should understands it.
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4.4 Advantage of Solar Energy

1. Sustainable power Source

The most huge thing is that sun fueled essentialness is a really economical power
source. It might be harnessed in each part of the world and is open reliably. We can't
miss the mark on sun based imperativeness, rather than a bit of various wellsprings of
essentialness. Sun situated essentialness will be open as long as we have the sun, thusly
sunshine will be available to us for at any rate 5 billion years when as demonstrated by
analysts the sun is going to fail miserably.

2. Diminishes Electricity Bills

Since we will meet a segment of your imperativeness needs with the power your close-
by planetary gathering has created, your essentialness bills will drop. The sum we get
a good deal on our bill will be dependent on the size of the nearby planetary framework
and our capacity or warmth usage. Likewise, not exclusively will we get a decent
arrangement on the power bill, there is moreover a probability to get partitions for the
surplus hugeness that you section back to the grid. On the off chance that you produce
more power than we use (taking into account that your sun arranged board framework

is connected with the system).

3. Assorted Applications

Daylight based imperativeness can be used for various purposes. We can create control
(photovoltaic) or heat (sun arranged warm). Sun based imperativeness can be used to
make control in regions without access to the essentialness grid, to distil water in
territories with obliged clean water supplies and to power satellites in space. Sun
situated imperativeness can in like manner be joined into the materials used for
structures. Not far in the past Sharp displayed direct daylight based essentialness
windows.

4. Low Maintenance Costs

Solar energy essentialness systems generally don't need a lot of help. We simply need
to keep them respectably flawless, so cleaning them a couple of times every year will

do the obligation. As a last resort, we can for the most part rely upon explicit cleaning
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associations. Most trustworthy daylight based board makers offer 20-25 years
certification. In like manner, as there are no moving parts, there is no mileage. The
inverter is commonly the fundamental part that necessities to change after 5-10 years
since it is tirelessly endeavoring to change over sun controlled essentialness into power
and warmth (daylight based PV versus sun situated warm). Beside the inverter, the
associations in like way need upkeep to guarantee your sun masterminded power
structure keeps running all things considered imperative ability. In this way, in the
wake of managing the shrouded expense of the nearby via planetary social event, we

can expect close to no spending on assistance and fix work.

5. Innovation Development

The advancement of solar based power plant is ceaselessly advancing and
improvements increase in the next generation. Progressions in quantum material
science and nanotechnology can broaden the common sense of sunshine based sheets
and twofold, or even triple, the electrical responsibility of the sun controlled power

frameworks.

4.5 Disadvantage of Solar Energy

1. Cost

The hidden cost of getting an adjacent planetary gathering is really high. Because it is
need to purchase solar panels, batteries, inverter, wire and cost for installation. At
present solar technology constantly developing, therefore it will safe to assume that

cost go down the next

2. Climate Dependent

Though sun arranged essentialness can even now be assembled during cloudy and
swirling days, the capability of the close-by planetary gathering drops. Sun put together
sheets are dependent with respect to light to feasibly gather sun based essentialness. In

this way, two or three obscure, stormy days can perceptibly influence the essentialness
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system. We should similarly think about that sun controlled imperativeness can't be
accumulated during the night.

3. Sun based Energy Storage Is Expensive

Sun based imperativeness must be used promptly, or it might be secured in immense
batteries. These batteries, used in off-the-network cosmic systems, can be charged
during the day so the essentialness is used during the night. This is a not too bad
response for using sun fueled essentialness for the duration of the day yet it is
furthermore in all respects expensive. A significant part of the time, it is progressively
clever to just use sun controlled imperativeness during the day and take essentialness
from the structure during the night (we can do this if our system is related with the
lattice). Luckily our imperativeness solicitation is commonly higher during the day so

we can meet most of it with sun arranged essentialness.

4. Uses a Lot of Space

The greater power we need to create, the more sun based boards we will require, on
the off chance that we need to gather however much daylight as could be expected.
Sun based PV boards require a great deal of room and a few rooftops are not huge
enough to fit the quantity of sun based boards that we might want to have. An option
is to introduce a portion of the boards in our yard however they need access to daylight.
In the event that we don't have the space for every one of the boards that we needed,

we can settle on introducing less to at present fulfill a portion of our vitality needs.

5. Related with Pollution

In spite of the fact that contamination identified with sun powered vitality frameworks
is far less contrasted with different wellsprings of vitality, sun powered vitality can be
related with contamination. Transportation and establishment of heavenly bodies have
been related with the emanation of ozone harming substances. There are additionally
some harmful materials and dangerous items utilized during the assembling procedure
of sun oriented photovoltaic frameworks, which can in a roundabout way influence the
earth. In any case, sun powered vitality dirties far not exactly other elective vitality

sources. [24]

64
©Daffodil International University



6. Contamination and vitality underway

At present solar panel is common used and well known technic of producing clean,
emission free electricity. Generally it produce only direct current(DC).Solar system are
made of solar photovoltaic (PV) panels and inverter (changing DC to AC) .Sun
powered PV boards are mostly made of sun based photovoltaic cells, which has no
crucial distinction to the material for making PC chips. The way toward creating sun
powered PV cells (PC chips) is vitality concentrated and includes very toxic and
ecological harmful synthetic concoctions. There are not many sun powered PV
assembling plants the world over creating PV modules with vitality delivered from PV.
This measure extraordinarily decreases the carbon impression during the assembling
procedure. Dealing with the synthetic concoctions utilized in the assembling procedure
is liable to the production lines' neighborhood laws and guidelines. [25]

4.6 Summary

Energy is an essential element of social and economic development and it is crucial for
reaching all development goals. Most of the energy produced is burning fossil fuels
and therefore produces polluting pollutants that cause high environmental pollution,
whether air, soil, or water. The current trend towards alternative and renewable
energies has become a foregone conclusion and most countries emphasize this trend to
reduce the environmental risks of pollution such as global warming and climate
change. Sustainable power sources is sun powered vitality. One the interest in solar
energy and its diversified applications have increased by 20% to 25% over the past few
years, and their prices are declining due to the diversity of solar technology and
encouraging consumers to use solar energy. There are many factors that affect the
specifications of the solar cell such as heat, humidity, radiation intensity, wind speed
and angle of the fall of the sun, these effects have a major role in the process of design
and construction of the solar system, The specifications of the solar photovoltaic cell
can be estimated by obtaining the cell’s specifications curves, which are the curves that
link the cell's power to its output volt and current of the cell, By studying these curves,

the designer can know a lot of details related to the solar cell
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CHAPTER 5

CONCLUSIONS AND
RECOMMENDATIONS

5.1 Conclusion
5.2 Recommendation
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5.1 Conclusions

In a current circumstance, the force, elements, and maintainability of a human
advancement rely upon the vitality. A nation can be pondered as edified if the nation
has enough access to vitality as required for the rural, mechanical, and monetary
development. In-country Bangladesh there are heaps of segments to utilize sun oriented
power. The consequences of examination vitality necessities for inexhaustible power
generation innovations close planetary system has been exhibited. In the investigation,
we found that there is a wide range in vitality prerequisites for delivering power from
various sustainable assets. In the close planetary system portion, we need the most
reduced capital expenses. So in Bangladesh's viewpoint sun powered vitality is the most
ideal approach to creating vitality. Reason for that the earth of Bangladesh most
appropriate to create sunlight-based vitality. We realize that Bangladeshi individuals'
financial condition isn't the most elevated position. The vast majority of the general
population are white-collar classes and nearby planetary groups introduce the least

capital expenses. So individuals can without much of a stretch introduce sunlight based.

5.2 Recommendations

We have found from the family unit review that irrelevant advantages and more
exercises are advanced by the utilization of nearby planetary group. Sunlight based
light is utilized for the most part for family unit lighting, running TV, cell phone battery
charge, and radio, and so forth. The application is constrained to family unit lighting,
running TV, cell phone battery charge, and radio. On the off chance that we utilize the
power on beneficial working, it's most effective for us. So how we utilize the ability to
gainful way then we need information. Additionally, because of the absence of
information and legitimate preparation, these applications are not prospered to
astounding degrees. So we need a legitimate preparing how we proficient our sunlight

based vitality.

In the overview, we see that the majority of the shopper believe that its misuse of cash.

The purchaser sees its privilege since they don't have the foggiest idea about the
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advantages of the close planetary system. If we give them any preparation the
legislature and buyer both have profited.

In our proposal when a purchaser introduces a close planetary system in the meantime
if the administration giving a tinning | think it progressively proficient. At that point,
the buyer knows how they keep up the nearby planetary group, how they appropriately
utilize the power in gainful working. What's more, we see that the portion cost of the
nearby planetary group is a major measure of cash that is the reason numerous shoppers
would prefer not to build their close planetary system. So our suggestion is if the
government gives any heap with no enthusiasm for introducing the nearby planetary
group. At that point, we think customers are intrigued to build the nearby planetary
group. We see that after introducing the nearby planetary group then the administration
doesn't take any news appropriately about the close planetary system.
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