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ABSTRACT

We have used locally sourced electionic components to construct a 12V eleetrie battery

charger. So also, four solar panels of 40W each were installed in series to charge 12V

batteries,

Atlempts were made to compare the charging rates of the two sources of power,
However, difficulties were experienced because public power supply was electrical
inadequate to power the charger and the solas panels could not charge optimally either

because due to the season.

Upaon construction, the charger was found to be working perfectly while the solar panel

arrangement gives maximum output with respect to its rating with maximum solar

irradiation.
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adequate stable source of power supply. Over the years electricity has been generated ek

through ene 'sion i
ough energy conversion from one form to another, Some of these energy sourees are,

e Solar
¢ Thermal
s Wind

s chemieal

I'hey have proved o be quite reliable and efficient but over the years, due to various
reasons, they fail the users at one time or the other, As such, the need for standby power
supply is essential which brought into existence an alternative mean utilizes solar energy

for generating ¢lectrical energy.

1.2 STATEMENT OF THE PROBLEM

The instability of electricity has brought the need for an inverter due to inadequate
supply of electricity to charge our solar and electricity battery, this leads to construction
ol a charger. Hence, batteries can require the need for chargers cannot be

overemphasized. Solar charging is particularly useful due to lack of public supply,




1.3 AIM AND OBJECTIVES

The aims of this project work are:

(i} To construct a charger that can charge 24volts battery,

(1) Te demonstrate how a 12 volt battery charger works.
(1) To compare the charging rate of solar energy with electrical energy.

(iv) To have an alternative means of charging batteries when electricity is not available

1.4 SCOPE OF THE STUDY

This project work is limited to the construction and demonstration of a battery
charger of 12valts. The cireuit input voltage is 230volts from the A.C supply mains
which will be stepped down by a step-down transformer to 12volts, The 12volts A.C is
rectified through a bridge rectifier and filtered through capacitor connected in parallel
from the positive terminal of the bridge rectifier, The oulput voltage is used to charge a

battery,

1.5 SIGNIFICANCE OF TIIE STUDY

A 12volts battery charger is a circuit that compriscs of different component that
are soldered together on a cireuit board to give or produce a require function, Therefore,
the importance of this project work is lo aid both technicians and students on how to
construct any battery charger circuit and how it works. It is hoped that after the
construction of this charger circuit, it will be kept on the laboratory to be used for 12volts

battery charging and for practical and other academic functions,
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[.7.3 Solar panel; Solar p

anel refers to g pancl designed to absorb the sun rays as a

source of energy for generating electricity or heating, Solar photovoltaic panel constifute

the solar array of o phatovoliaic system that gencrate and supplies solar electricity in

vommercial and residentia| application. Solar panels usually consist of one or two layers

of silicon based on semiconductors wafers. Silicon is the material used in formation of

solar panels, it is in group four in the periodic table because it four electrons in its

outermost shel],

1.7.4 Small signal or Small current diode - These diodes assumes that the operating

point is not affected because the signal is small.

1.7.5 Large Signal diodes - The operaling point in these diodes get affected as the signal

is large,

1.7.6 Transient voltage suppression diodes - This diode is used to protect the

electronics that are sensitive against voltage spikes.
1.7.7 Gold doped diodes - These diodes use gold as the doping and can operate at signal

frequencies even if the forward voltage drops increase.

1.7.8 Power quality: is the combination of voltage quality and current quality, Power

quality is concerned with deviations ot voltage and/or current from the ideal,

1.7.9 Voltage magnitude variation: is the increase or decrease in voltage magnitude dye
to load variations, transformer tap-changing, switching of capacitor banks or reactors ete,
0 load ve h : g

5
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[.8.1 TYPES OF DIODE

1.8.1.1 Light Emitting Diode (LED): It is one of the most popular types of diodes and

when this diode permits the transfer of electric current between the electrodes, light is
produced. In most of the diodes, the light (infrared) cannot be seen as they are at
frequencies that do not permit visibility, When the diode is switched on or forward

biased. the electrons recombine with the holes and release energy in the form of light

(eleetrolumineseence). The color of lipht depends on the energy gap of the semicondutor

1.8.1.2 Avalanche Diode: This type of diode operates in the reverse bias, and used
avalanche effect for its operation. The avalanche breakdown takes place across the entire
PN junction, when the veltage drop is constant and is independent of current. Generally,
the avalanche diode is used for photo-detection, wherein high levels of sensitivity can be

obtained by the avalanche process.

1.8.1.3 Laser Diode: This type of diode is different from the LED type, as it produces
coherent light. These diodes find their application in DVD and CD drives, laser pointers,
ete, Laser diodes are more expensive than LEDs. However, they are cheaper than other

[orms of laser generators. Moreover, these laser diodes have limited life,
1.8.1.4 Schottky Diodes: These diodes leature lower forward voltage drop as compared

to the crdinary silicon P-N junction diodes. The vollage drop may be somewhere between

ts at low currenls, as compared to the 0.6 volts for a silicon diode. In

(.15 and 0.4 vol




order to achieve thi T ;
i ¢ this performance, these diodes are constructed differently from normal

Hodes, with meta e
diode h metal to semiconductor contact. Schottky diodes are used in RF applications,

rectifier applications and clamping diodes.

1.8.1.5 Zener Diode: This type of diode provides a stable reference voltage. The diode

runs in reverse bias, and breaks down on the arrival of a certain voltage. A stable voltage
is produced, if the current through the resistor is limited. In power supplies, these diodes

arc widely used to provide a reference voltage.

1.8.1.6 Photo diode: Photodiodes are used to detect light and feature wide, transparent
Jjunctions. Generally, these diodes operate in reverse bias. wherein even small amounts of
current flow, resulting from the light, can be detected with ease. Photodiodes can also be

used 1o generate electricity, used as solar cells and even in photometry.

1.8.1.7 Reectifier Diode: These diodes are used to rectify alternating power inputs in
power supplies. They can rectify current levels that range from an amp upwards. If low
voltage drops are required, then Scotty diodes can be used. however, generally these

diodes are PN junction diodes (http://en.wikipedia.ocg).

A P-N junction simply means a boundary or interface between (wo types of
semiconduetors materials, p-type and n-type inside a single erystal of semiconductor. The

“p" (positive) side contains an excess of electron holes while the “n” {negative) side

contains an excess of electrons




CHAPTER TWO
LITERATURE REVIEW

2.1 HOW SOLAR PANEL WORKS

A solar panel works by allowing photons, or particles of light, to knock electrons free
from atoms, generating a flow of electricity. Solar panels actually comprises many,
smaller units called photovoltaic cells, (Phetovoliaic simply means that they convert
sunlight into electricity). Many cell linked together makeup a solar panel. Each
photovolaie cell is basically a sandwich made up of two slices of semi-conducting
material; usually silicon which is also used in microelectronics. To work, photoveltaic
cells need to establish on an electric field. Much like & magnetic field, which occurs due
1o opposite poles, an electric field occurs when opposite charges are separated. To
generate this field, manufacturers “dope” silicon with other materials, giving each slice of
the sandwich a positive or negative electrical charge specifically, they seed phosphorous

into top layers meanwhile, the botlom layer gets a dose of boron which results in fewer

cleetron and positive charge. These all add up to an electiic field at the junction between

the silicon layers. Then, when a photon of sunlight knocks and electron free, the electric

field will push the electron out of the silicon junction and some other components of the

11 turn this electron into usable power. Metal conductive plates on the side of the eell
cell tur : 3

llect the electror 'md II"LlﬂSfCr them to wires at that ]J('iﬂ[ the electron can flow like any
collect the “ < k
e ici There are o Lypes of solar power technology including
5 { >lectricity. There are other l)l € e )
other source of' electrict
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Fig 2.1 Picture of a voltaic pile, the first battery

he usage of "battery" to describe a group of electrical devices dates to Benjamin
Franklin, who in 1748 described multiple Leyden jars by analogy to a battery of
cannon{Benjamin Franklin borrowed the term "battery" from the military, which refers to
weapons  functioning  together).  Alessandro  Volta buill and described the first

clectrochemical battery. the voltaic pile, in 1800, This was a stack of copper and zine

plates, separated by brine-soaked paper disks, which could produce a steady current for a

considerable lenath of time. Volta did not appreciate that the voltage was due to chemical
reactions. He thought that his cells were an inexhaustible source of energy, and that the

associated corrosion effects at the clectrodes were a mere nuisance, rather than an
a g sio

unavoidable consequence of their operation, as Michael Faraday showed in 1834,

ies were ol great vi or experimental purposes. in practice their
Although carly batteries were of great value for experimental pury I &

ltaves fuctuated and they could not provide o large current for a sustained period.
voltages fluctud y el

The Daniel cell, invented in 1836 by British chemist lohn Frederic Daniel was the first
e Daniel cell, 29 4

hecoming an industry standard and seeing widespread

practical source of electricity,

11
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The type of b

the vehicle but this would normal

For a solar powered home, however, b
f

These batteries, while not being abl

cope

of their capacity. While

with

ersized battery may be required.

attery fitted to a car op truck is designed

ly only discharge the battery by a maximum of 10%

{Windsun.com).

2.2.1.2 OGIV BATTERIES: These are of flat plate design but are semi-sealed or Valve

Regulated Lead Acid (VRLA). Valve Regulated batteries have the following

advantages which may or may not be important when used in a solar power setup:

1.

iy

There can however be disadvaniages with

Release of hydrogen during charging is significantly reduced, reducing (though
nol eliminating) the need for ventilation,

No topping up of the cells with distilled or de-mineralized water is required
There is no chance of acid spillage

Batterics can be designed to be place horizontally or to be stacked, reducing
floor space requirement.

the VRLA design, including:
No ability to top up the battery i the eleetrolyte should be low
oa )

ighe atures as dryi ut may oceur.
e Wi sher temperatures as dl) Ing o y
May not cope \v\-]lh hlg:,h I

a deep- it ;
EP-Cycle battery can be used as a starting battery, the lower

"cranking current” implies that an av
to give a high current for starting
atteries designed for Deep Cycle use are required.

€ 1o supply the high current of a Starting Battery, will

regular discharging by 40% and occasional discharging of 10%
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2.2.2 DISCHARGING OF BATTERY

In a battery there are two eleetrog

€S Immersed in gn electrolyte. When an external load is

connected to these two e

lecty idats ;
trades, oxidation teaction starts oceurring in one electrode and

at the same time redyet; i

reduction oceurs in other clectrode, The clectrode, where oxidation takes
blace. th Bl ¢ :
place. the number of electrons becomes excess. This electrode is referred as negative

clectrode or anode. Qn the other hand during discharging of battery, the other electrode

mvolves in reduction reaction. This electrode is referred as cathode. The electrons which

are excess In anode, now flow to {he cathode through external load. In cathode these

electrons are accepted, that means cathode material {nvolve in reduction reaction.

Now the products of oxidation reaction at anode are positive ions or cations and
that will flow 10 the cathode through the electrolyte and the same time products of
reduction reaction at cathode are negative ions or anions and that flow to anode through
the electrolyte. Let us take a practical example for illustrating discharge of battery. Let
consider a nickel cadmium cell. Here, cadmium is anode or negative electrode. During
oxidation at anode cadmium metal reacts with OH * ion and releases two electrons and
becomes cadmium hydroxide.
il - 2000 ) = Cd{O T )9 = 20

The cathode of this battery is made of nickel ox hydroxide or simply nickel oxide. In

e eaction takes place and due to this reduction reaction, nickel
cathode, reduction red d

by accepting electrons, {Broussely.2007).

o axide
oxyhydroxide becomes nickel hydroxide
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result oxidation reaeyigp takes plaee i
al the cathoqg
e

and cathode material recaing |
o o . g gams its
previous state (when jt vy not discharged) Thi
- Lhis js gy,

o eall basic of charging of battery.
Xample of rechargeap|e nickel cadpmiy,

Now lake

| 1 cell. During charging of battery,
tha rativ iti 3
the negative and positjye terminalg of charger DE &

- Source are connected to the negative
and positive electrode of -

the bﬂflely. Here at anode, due to presence of electrons from de

negalive terminal, redyeti Es
i 3 uction takes place due to which cadmium hydroxide again becomes
row cadmium and releases hydroxide iong (OH) to the clectrolyte

‘F'”[j“”]_) + 30 = O A

Al cathode or positive electrade, due 1o oxidation, nickel hydroxide becomes, nickel

oxyhydroxide release water in (he electrolyte solution.

NHOH), +~OH = NiGOH + B0+ HxO # ¢
During charging of battery, the secondary baltery becomes to its original charged state
and ready for further discharging of battery. (Nihal, 2007)

224 TYPES OF CHARGING

2.2.4.1 SOLAR CHARGING: Solar chargers convert light energy into direct current
iiible san also be fixed mount, Fi; moun
{DC) current. They are generally portable. but can also be fixed mc ixed mount
ar panels. Solar pancls are often connected to the
; cnown as solar panels. Solar pa
solar charges are also known 4s
e " the grid (i.e. cars, Boats,
lectrical grid whereas; portable solar chargers are ued ol hie Boie giie
clectrical prid whereas:
: eray from the sun only, they still can
e.te). Although portable solar chargers oblain energs
Lte). Althe :
light (i.e. cloudy) conditions.

A he used in low
(dcpemling on the technology) be used




2.2.4.2 SIMPLFE, CHARGIN
eg G i
A Simple charger works by suBplying & constant dieeer
cwrrent (DC) or pulsed gy 3 T
rect curpapg (DC) power SOUTCe to betery being charged. Th
rged. The
imple charger doeg e
simyj g S not alter jyg nput baseq on time :
€ or the charge on the battery. This

simplicity means that g gjjypr. i
I 4 simple charger ig inexpensive, but there is trade off in culi:
Typically, a simple charger takeg |

onger g o
ger fime 1o charge a battery to prevent severe over-

charging. Bven so, a battery

left in simple charger for tog leng will b wealcanadian

testroved du ‘Br- i
destroyed due to over. chargmg. These chargers can supply either a constant voltage or a
current to the battery,

1243 TRICKLE CHARGING: A wrickle charger is typically a low eurrent (500-

1300Ma) battery charger. A tickle charger is generally used to charge small capacity

batteries (2-30Ah), These types of chargers are also used to maintain charger capacity
batteries (> 30Ah) that are Lypically found in cars, boats and wvehicles. In larger
applications. the current of the batlery is sufficient only to provide maintenance or a

trickle current (trickle is commonly the last charging stage of most battery charger)

depending on the technology of the trickle charger.

S0 csmart charger” should not be confused with a
g ENT C RGER: A “smart charger” shou
2244 INTELLIGENT CHARG

(s aQ o A1 S -\.~ .[ Of‘
e venerally defined as one containing some sor
“smart battery™. A smart batlery 13 generally
ith o smart charger about battery
I i “chip” tht communicate with a smart charg .
tlectronic device or '
; wenerally requires a smart charger it can
lition, A smart battery generally req
‘haracteristic and condibion. :
ehersleatio A - as u charger that can respond to the
{ charger i3 defined as 4
f e pte vl smar i
Communicate with. A 8

19

|




condition of a battery ang e
modify jig charging actions aceordingly, So Ll
| - Some smart chargers
are designed to charge “smart battery» Whi :
a i

le designed 1o charge *
lack any internal electronje Circultry T

dumb” batteries, which

he tapp o ;
€ term “smap charger” is ambiguously since it is
not clear whether the adjectiye =
JECtive “spygpe refers {o the battery op only to the charger. The

output current of

a smart PEET s
) charger depends upon the battery state, A intelligent ch

arger
miy monitor the battery’s voly

488, temperature or fime under charging to determine the
optimum charging current and to ferminate charging for NI-Cd and NIMH batteries. The

voltage across the battery increases during the charging process, until the battery is fuily
charged. After th

at. the voltage decreases which indicate to intelligent charger that the

battery is fully charged. Such chargers are often labeled as a DV, “delta V', or

sometimes ““delia peak™ charger indicating that they monitor the voltage charge. A

typically intelligent charger fast charges a battery up about 85% of if maximum capacity

in less than an hour, then switches to trickle charging which takes several hour to fully

charge the battery.

2.2.4,5 INDUCTIVE CHARGING: Inductive battery chargers use electromagnetic
luction to charee batteries. A charging station sends electromotive energy through
Induction to charge bz :

< 1o achieve 1 S e " stal
figpstd I electrical device. which is achieved without the need for meta
inductive coupling to a

Cused is electrics sthbrushes and
nd battery. 1L is commonly used is electrical toothbru
s an chareer a i g
contacts between charger ¢

e ' electrical contacts, there is no
i bathrooms: because {here are no open ¢l 4
other device used in bathr gt

risk of electrocution. eaaddl v

i g tH
AR ;
ﬁf’b "’11;;* au-ane

"“3?1 AR
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2.2.4.6 USB BASED CHARG!NG: Singe the s
S univers

for a five volt pow Al serdal bus specification provides
: el s it | i
upply it jg Possible g yge a USB cable as a power source for
recharging batteries. Progy e e o (h
13 base g (g approach inclydes chargers for cellular phones
and digital audio player. Tpho. |
¢ Player. They may be fully compliant USB peripheral devices adhering
(o USB power discipling (Nihal, 2007

23 DRY CELL

A standard dry ce ises g o ;
A standard dry cell comprises 4 2ne anode, usually in the form of cylindrical pot with a

carbon eathode in the form of 3 central rod. The electrolyte is ammonium chloride et

of a paste next to the zine anode. Dry cell batteries are different from wet cells because

their electrolytes are contained in o low-moisture paste; while a wet cell has electrolytes

contained in o liquid, hence the dilference in names. A chemical reaction within the
battery creates an electrical charge that flows [rom inside to an outer circuit that is
conneeted to an electrical device, Dry cell batteries, regardless of their size. typically
have the same basic components. Al the center of each, there is a rod called a cathode,
which is often made of carbon and surrounded by an electrolyte paste, Different

E 2 5 ( clred such as  ammonium chloride
chemicals ¢ ¢ reate Lhis pdiiC. F;
> 1 be used } ANTN0.

. e of battery. The cathode and electrolyte
towide. depending on the type o
and manganese dioxide, depend

paste are wrapped in paper or cardboard and sealed into a metal eylinder called an anode,
L ].‘ i" ically made of zine. The anode in the dry cell battety has two terminals, one
which is " 5 ;

‘\ HL'] ) L}'p‘!u | one that 1s pegative. This works when a load is connected (o the
- pnsnw-c o .| emical regetion oceurs between the anode and the paste that
battery's terminals, a ¢h -

|
|




produces is roughly 1.5 VOlts of alegin:
ClICity, A pin o
¢4 PN or

“collector” in the middle of the

battery conducts thig charge oy of the 1§
ATy 10 an external circuit, This circuit

physically connects (o G :

B the electronic device; the battery will now provide the charges

ccessary for the device :

ned 2 VICe to function, g, set of anode, electrolyte, and cathode acts as a

single cell, and multip|

e ce . o
cells can be connected together within one dry cell battery to

produce a higher overall voltage. After the load has been connceted fir a Toig fints the

attery's chemicals by s A :
battery cals break down ang no longer produce a charge. Primary batteries should

be discarded once they reach (his point, while secondary batteries can be recharged

through special devices.

1.3 ¥
playtic wrapper

Zine case
{cathodp) (=)
anmuniun
chlopride paste
clectrolyio

manganese
dinxide .
—rvarhon pacticle

o

I:ll"ltl]l roul {anode) (+)

Fig 2.4 Sectional view of a dry cell

i ithin each cell, allowir 2 the b‘slt[L‘I‘_V to
¢ S¢S | CIlCI]]iCL‘lI reaction within (dll} (,\,“7 alloy
HHS efli clively reverses the 1

- different Lypes;
confinue working. Dry gell b diHerenty




(i) Primary cell: It ig ab

attery )

at is dag
esigned to pe used once and discarded, and not
feused |ike

recharged with electricity and

& secondary cel| (rechargeable battery) e.p.
Zinc-carbon cells, alsq X

known as Lec!amché cells, Alkaline cell, Lithium cel, Mercury
cell. silver oxide cel].

(i) Zinc—carbon battery: Thig is a dry celp battery that delivers a potential of 1.5 volts
between  a zine metal electrode and  a carbon rod  from an electrochemical
reaction between' zine. and manganese dioxide mediated by a suitable electrolyte, I is
usually convenienily packaged in a zine gan which also serves as the anode with a

negative potential, while the jner carbon rod is the positive cathode, General purpose

batteries may use an aqueous paste of ammonium chloride as electrolyte, possibly mixed

with some zine chloride solution. Heavy duty types use a paste primarily composed

af zinc chloride. Zinc—carbon batteries were the first commercial dry batteries, developed
from the technology of the wet Leclanché cell, and made flashlights and other portable
1o e g

devices possible, because the battery can function in any orientation, They are still useful

i i . s et Tashlights, cloc
in low drain or intermittent use devices such asremote controls, fashlights, clocks
i

or transistor radios.

T e i
i 11 Alkaline batteries ure & Lype of primary baltery depend I
(i) Alkaline cell Alka ;

o - oo s e
: dde (Zn/MnQOz) A rechargeable alka
i bet ¢ zine and n LIHL’_HHUSL‘”\'J oxide (/
Feactior yelween 2 & 4 i v
i = a gesigne B ared with zinc-carbon batteries of
1‘ It ”)’ i i :d cells. (,UI]]]J:I]LL’ vith z
l"{.ll[' ry allows reusce of spec k C .
e Le—k whe ) ies have a higher energy der sity and
id types 'I“(B“J’IC batleries have a g
. : Z1IIC C glels S, e
tag clanché or zinc (.hIGI S




longer shelf-life, with the same yos

age. The alkal; i
; ng bﬂﬂery ets if i
an alkaline CIECU'Olyte OfPGtassium S g S name because it has
TOX1de,

instead of the acidic ammoni
| | monium
chloride or zin¢ chloride electr
1olyte of the o
zZine-cay

rbon batteries, Other battery systems

also use alkaline electroly
Yies, but they yse different actjye materials for the electrodes
Alkaline batteries are yggq in many

; ;
household items such as MP3 players, CD players,

digital cameras, pagers, toys, lights e(¢
2.4 SECONDARY CELL

[tis a rechargeable battery, Storage battery or accumulator. It is a type of battery which

can be charged. discharged into a load, and recharged many times, while a non-

rechargeable or primary battery is supplied fully charged, and discarded once discharged,
ILis composed ol one or more electrochemical cells. The term "accumulator” is used as
itaceumulates and stores energy (hrough a reversible electrochemical reaction, Examples

include Nickel-cadmium cell, Lithium ion cell, Nickel metal hydride cell and lead acid

battery,

2.4.1 NICKEL-CADMIUM BATTERIES (NICD): The nickel cadmium battery is the

iced und available in standard cylindrical
} eu that was reasonably priced
first rechargeable battery that was

sizes (AA, AAA elc).

ted cells and hermetically sealed cells. Vented
e veted $
” i Y . types: ven
These batteries come in two : —

- require water for maintenance. They
hey can ])I-m‘)ug‘l\' and also require wa

i) ~d so they cé perts
eells must e positioned 50 11€3 . e
- ditary ¢ ations.  Hermetically sealed
percial and military applic

ar ' d in comi ¢
are commonly used

HAm  ADERAREY
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batteries, however dr e
3 Ot requira
any m

s and they do ot need to be specially

oderate- discharge devices such as
scanners, portable

'adios, corg)
£33
1 55 Phones ang Power tools, Because these batteries
contain cad mlum a toxj -
© heavy metal, they Tequire special disposal. All Ni-Cd batteries
are identified by envi
i ronmental protection 4 agency (EPA) as hazardous wasts and must be

reeyeled. The recyeling process poc ;
Process recovers cadmium and nicke] for steel produstion.

242 LITHIUM-ION AND LITHIUM-ION POLYMER BATTERIES (LI-ON)

Lithium-ion batteries can be recycled. (o recover the meta] content, These batteries only

come in rectangular or eylindrical s shapes. There is no issue of a memory effect, meaning

they can be recharge before they are completely discharge without affecting the energy
capacity. They are smaller, lighter and provide more energy than nickel-cadmium or
nickel-metal hydride batteries. Lithium-ion batteries are most often used in a cell phones

and mobile computing devices, They should not be stored in high temperatures, as they

can easily ignite or explode.

243 NICKEL-METAL ITYDRIDE BATTRIES (NIMH)

i W e Ni-C'D battery is the metal hydride used
The main difference between this battery and the

ies are aile in the standard
; : Nickel- metal hydride batteries are also available i : d
mstead of cadmium. Nickel- . .

e times the capacity of nickel-
batteries als¢ have two to three times apacity
¢ylindrical sizes. These ba ; Tk
‘ sjunificant Memory effect 1s when a battery’s
as ShE RAHEE

. w effect is nol
cadmium, and memory effect




maximum energy Capacity gradual]y d
Clreases a5

a res " beino ren -
battery has completely discharged - ult of being recharged before the
' Icke

- “Metal hydride batteries are commonly used in
high- Vices [
like Portable pover 100ls, digital camers Il p :
‘ : S, Cell phones an
aptops. They are L .
lapto; Y are considerey Ben-hazardoyg waste, but dg
, 4o cont;

- ain elements that can be
recycled, often ingg Stainless steq)

244 LEAD ACID BATTERIR T
RIES Ay OMOTIVE & SEALED LEAD-BASED)
Lead acid batteries are the 3 "1y
©s are the oldest type of rechargeable battery, Ip’s essential to recycle the
baitery. because of the hazardoyg materials and valyabls resources inside them, Qwver
97% of all battery lead used is automotive and commercial batteries between 1997 and
2001 was recyeled, making lead acid battery recycling one of the most successful

tecyeling programs in the world.

Prolective

Cising \ L

Posilive
terminal

Negative
3 termmal

Cell divider

Positive electiode
(tead dioxide)

MNegative electrode
(lead)

Dilule H,S0,

B lor
o T iew of an accumula
Fig 2.5 Seetional view of an @

e



2.5 CHARGER

A charger is a dey

1C€ use for charging

a battery op
< Baltery o battery. powered equipment. It is g
cond

: Iso a
device used to pyt oy i
! PUt energy iy, 8

| ary cell or lechargegh|e batteries by forcing
current through jy i.e. push and py|

F . Syt -
OF this project tyq devices are used as charger,
| These are;
‘ (i) Solar charger:
‘ (ii) Electric charger

A solar charger mukes uge of the sun 1o recharge a battery. A solar plate is a light
sensitized steel backed pelymer material which generates electrons upon irradiation by

the sun.Solar power is energy from the sun that is vonverted into thermal or electrical

energy. [tis one the cleanest and most abundant renewable energy source available.

An electric charger on the other hand makes use of the electricity to recharge

a battery.
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Vil

vii

(v) Bolts and nuts

iil.

(vi) Serew-driver ang case,

Procedures:

The transformer was w i
ound in ap g,
an dUtomated method,

Primary wire was turned
) on the forma yg;
using left hs
hand to wind the primapy wi.
s Primary wire o the format and was counted afier each turns, and by
s

making sure (he primary wire was well Jaid

After the winding of 4 o)y, application of cellq Paper was done for easy counting,

Counting of turns [primary wire winding]

Primary coil = 53turns + 50turns + 50turns + 53turns + 52turns + 53turns +
53turns = 367turns

After the whining of the primary coil which is 367 it was then followed by the
whining of the secondary coil, been doubled together in pair (19) using bifilar
method.,

The fixation of induction E & 1. both were done in an allernate 4x4,
The stands were fixed and tighten with the application of bolts and nuts.

And the sentings were cased.




l‘ Calculation of the Primayy Outpy

367turm' X12p= x X 220

44-04-?1 L= X X ZZOV

4404
K™
220
X =20.01 turns
Also,

Ihe kind of tr

|
anstormer used in this design is [IL3408 ac power conversion, and it works '

a5 expecied.




Fig 3.1 Picture of Laminateq Core transformney

32 BRIDGE RECT] FIER

e

V bridge rectifier can pe macl

e using four individug] diodes, but it is also available in
special packages containing the four diodes required. 1t is called a fuil-wave rectifier

because it uses the entire AC wave (both pusitive and ncgative sections), Bridge rectifiers

e

e rated by the maximum current they can pass and the maximum reverse voltage they
dre g c 2

tan withstand (this must be at least three times the supply RMS voltage so the rectifier

tan withstand the puak voltages).

( i er s fers are heavy objects with
. itier diodes and bridges lor use in powel supplie
By contrast, rectifier diodes fad | |
2 hreakdown valtages going from 100 volts to
5 ere oredks
e ¢ .:l I A lo _?.\ Qr .
\umm I[HWIH\:‘ rom ] HH‘H P!'UJ'CUL ”,5408 is USCL] Up e th‘
1 i akage, I'Or ‘
"‘JUU \U“S ”J\.‘\ h;!\c J‘L‘hil!\\.‘f} hl’;’h ]H it E

bridge rectifier.




I

23.2 A constructed By
i ; ed Bridge rectifier eireyy

|
|
i
f
+ve {
)
i.
)
=
e
2
g “‘Ve
i
=

Bridge Rectifier

> - onsurueled bridge rectifter
Hi2.3.3 Schematic diagram of the construvted breig




Current Flows

or both

inpsibriner, thers 1S a I"orward bath

Positive g4 fegative swigs of the

tgh the diode bridge, Both conduction paths
Case CUITENt 10 flowy iy, Same directig, througp, the Jogg resistor, accomplishing fyll-wave
‘ rectification. Whije One se of diodes i, ferwarg biased, th other set is ey,
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43 CONCLUS} ON
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