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ABSTRACT

\Ve hnvc used locally sourced electronic components to construct a 12V electric battery

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

batteries.

,\llempts were made to compare the charging rates of the two sources of power.

1 lowever. difficulties were experienced because public power supply was electrical

inadequate to power the charger anel tht' solar panels could not charge optimally either

because due to the season.

l 1pon construction. the charger Mts found to be working perfectly while the solar panel

ctrrangement gives rnaxi111um output \vitb respect to its rating lvith maximum solar

irradiation.
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CIIAPTERONE

1:-/TRODUCTIO."\

1.1 BACKGROUND OF THE STUDY

In this modern society, electricity has a great influence most daily activities ranging from

domestic to industrial. Electric may be generated for public consumption in different

"ays including the use of water. wind or steam to drive the turbine as well as more

recently the use of gas. Genera10rs, solar energy anel nuclear energy are also source of

electricity.

ln Nigeria. there is inconsistent supply of electricity by the power supplying company to

consumers. Hence the use of aJuitiun"I dectric puwcr source such as electric power

generators anel most recently the use of semi conductors, power devices such as the

13ipolar Transistor. Transistor and péirticularly MOSFl::'T to generate electric power in

rnnjunction "ith a direct cu1-r,·nt (DC¡ b:1ttcry of lê.:w kilowatts. /\n im'erter offers a

bl'tkr adclitiom1I power soun_:l' to gi:nl'rt1tors considering its long duration, cost

cflectivencss and maintainability. ln our sociely todav. ,til type or electronic devices

requires p<mer suppl)' from electric power for their operntion. This somcc c,111 be either

generator or a baltery. The need lor P'"":r supply cannot be over emphasi7e. because the

provision of goods and services could be cornpktcly cut oil without power supply. For

one to fully enjoy the beltcrrnen( or living in this new clis1wnsation there should be an

..,.... ..... ,,
- ·•"'•·w"J/'

'•,I,
.. ?LYTSCH•l-9¡·,, uuu--1••
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adéquatc stable source of power supply. Over the years electricity has been generated

through energy conversion from one form to another. Sorne of these energy sources are,

Solar

Thermal

Wind

chemical

I hey have proved to be quite rd ia ble and efficient bu1 over the years, due to various

reasons, they fail the users at one timé 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 electl"ical energy.

L2 STATEi\lE\'T OF TIIE PROBLE:\l

The instability of electricity has brought the need for an inverter due to inadequate

,upply of electricity to charge our solar and electricity bc1ttery, this leads to construction

uf a charger. I knee. batteries c:111 rcqu:rc the need for chargers cannot be

overemphasized. Sedar charging is particularly llsc'flll due tD lack of public supply.



I.J AIM AND OBJECTIVES

The aims of this project work are:

Ii¡ To constrnct a charger that can charge 24volts battery.
I ii I To demonstrate how a 12 volt battery charger works.

( iii) To mm pare the charging rate of solar energy with electrical energy.

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

IASCOPEOFTHESTUDY

This project work is limited to the construction and demonstration of a battery

charger of 12volts. The circuit input 10!1age is 230volts from the A.C supply mains

which will be stepped down by a step-down transformer to I 2volts. The 12volts A.C is

rectified through a bridge rectifier ami filtered through capacitor connected in parallel
from the positive terminal of the bridge rectifier. The output voltage is used to charge a

battery.

1.5 SIGNIFICANCE OF Tim STUDY

A l 2volts battery charger is n circ,1it tlrnt rn111priscs of clit'fercnt component that

nrc· soldered together on a circuit homd to give or pruuucc u require function. Therefore,

the importance oC this project work is lo nid both technicians anel students on how tu

construct any battery chnrger circuit c111d how it works. It is hoped that alter the

construction oJ'this charger circuit. it will be kept 011 the laboratory to be used for 12volts

l I

·

.111,1 for 11ricticul and other academic functions.1attcry e 1arg111g L , ..



1.6 Ll'.\IITATIONOF THE STUDY

During the ¡1roject work. some problems were encountered, which in one way or
Ih•.: other have rnade the task more difficult. These include: financial problems, time
foctor and scarcity of documented materials. Other challenges encountered included
inadequate epileptic power supply. weather condition. Weather condition was a challenge
because the solar panels were installed during the rainy season, therefore, there was little
sunlight and so, the panels could not charge the batteries adequately.

1.7 DEFlNITION OF TERMS

I he definition are arrange in alplrnbe1icnlly order

I. 7.1 Doping: ln semiconductor production. doping intentionally introduces impurities
in10 an extremély pure intrinsic semicunductor for the purpose of modulating its electrical

properties. The impurities are dependent upon the type of semiconductor and the

properties that it needs to have Cor its intended pu:-pose. Lightly and moderately doped

semiconductors are referred to as extrinsic semiconductors. A semiconductor doped to

such high levels tlrnt it acts more like a conductor than a scmiconductOI' is referred to as

:1 degenerate .semiconductor (hltp:1.1eruvikipedia.urg).

1.7.2 Solar energy: This is a r,:1di;_111t l'ncrgy from sun lwrnt:ssecl using a range of ever

evolving technologies such as solar hc:ating. plwturnltc:ic solar thermal c11ergy. solar

architecture a11d anificial

( ,1 ttp: //en. wi k i pedi a.org).

photosynthesis
. ·

1su ar power system t o generate el,, .· .

eel! 1c1ty

'
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l.?.3 Solar panel: Solar panel refers to a panel designed to absorb the sun rays as a
source of energy for generating electricity or heating. Solar photovoltaic panel constitute
th,· solar array of a photovoltaic system that generate and supplies solar electricity in
c'lllllmcrcial and residential application. Solar panels usually consist of one or two layers
,,f silicon based on semiconductors wafers. Silicon is the material used in formation of
·,o!ar panels. it is in group four i11 the periodic table because it four electrons in its

outermost shell.

l. 7.4 Small signal or Small current diode - These diodes assumes that the operating
point is 110: atíccted because the signa: is small.

1.7.5 Large Signal diodes - The oper:11i11g point in these diodes get affected as the signal
i,:; large.

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

,·lectronics that are ,ensitive against voltage spikes.

J .7.7 Gold doped diodes - These diodes use gold as the eloping and can operate at signal

frequencies even if the forward voltage drops increase.

l.?.S Power quality: is the cumbi11a1iun uf voltage qu,ili1y and c·m-rem quality. Power

l·s coi1c,,1-11ecl with devialÍtJl1S oi' 1·oltage ancl/ur current from the ideal.c¡ualit) ,

-1 <l • v·1rhtio11: is the increase or dccn:asc in voltage magnítudt" dueJ.7.9 Voltage 111ag111 u e • '

. .
.

.. .¡·
. ,r t'l¡i-clrn11?ing, switching of capacitor banks or reactors etc.to load variations, ti ans oime ' "



1.7.LO Vol1agc frequency variation: is the variation in frequency of supply voltage due

\u che imbalance between load and generation units.

1.7.11 Voltage fluctuation: The fast variation in voltage magnitude is called voltage

11urn"ition or ·voltage flicker' and can affect the performance of the equipment.

l. 7. I 2Voltagc notching: ln three, phase converters during commutation from one device

t,, another, short circuits for short durations can cause voltage reduction or notching.

\ oilage notching leads to higher order harmonics.

1.8 DIODES

Diodes are n semiconductors device which allows the passage of current in one

direction only.·¡ ha\ applies equally tu ''"cuurn tube diodes. Diodes however are far more

\ LTSatilc de-vices Lh,m that. Diod?s ca11 he ustd us vult?Lge regulalúrs, turning devices in

Rl·' tuned circuits. t'requencv rnultiplving device in RF circuits. mixing devices in RF

circuits. switching ctpplications uf can be used to make logic decisions in digital circuits.

I here are also diodes which emit '·Jigh1 ... 1hcse an: known as light-emitting-diodes of

Anode

?::?-,
''

, .. , r Cathode
(+)-- .,!1- (-)

? I ''I
LED's,

f·ig I .OS) rnbol lc,r I Ji ode



1.8.1 TYPES OF DIODE

l.8, 1.1 Light Emitting Diode (LEO): It is one of the most popular types of diodes and

"hen rbis diode permits the transfer of electric current between the electrodes, light is

1miducccl. ln most of the diodes, the light (infrared) cannot be seen as they are at

l'ic·quencics that do not permit visibility. \Vhen the diode is switched on or forward

bie1scd. the electrons recombine with the holes and release energy in the form of light

1clcctrolumi11escence). The color oflíght depends 011 the energy gap of the semiconductor

1.8.1.2 Avalanche Diode: This type of diode operates in the reverse bias, and used

c1\'alanche effect for its operation. The avalanche breakdown takes place across the entire

l'N junction. when the voltage drop is constant and is independent of current. Generally,

the avalanche diode is used for photo-cktection, wherein h'gh levels of sensitivity can be

,,btaincd by the a, a lanche process.

1.8.l.3 L?scr Diode: This type of diuclc is different from the LED type, as ít produces

coherent light. These diodes find their application in DVD and CD drives, Inser pointers.

l'tc. Laser diodes are more expensive than LEDs. However, they are cheaper than other

rorms of laser g,•nerators More,,ver, these laser dillcks hnw limited life.

I.S.l.4 Schottky Diodes: These diodes leaturc lower fornan! voltage drop as compared

.
. ·i·

. l'-N ¡·unction diodes. The volt11ge drop may be somewhere between
to the ordmury s1 tcon .

O. l S and 0.4 ,oils at low currents. tlS ,'umpar<:d tu th<: 0.6 volts !'or a silicon diode. ln



order to achieve this perfor . .
.

l

.

ct·
..mdnce, t 1c;e iodes are constructed differently from nonnal

cl iodes. "ith metal lo semiconductor contact. Schottky diodes are used in RF applications,
n:ctilicr applications and clamping diodes.

I .S. l .S Zener Diode: This type of diode provides a stable reference voltage. The diode

nins in reverse bias. and breaks down on the arrival of a certain voltage. A stable voltage

¡' produced. if the current through the resistor is limited. In power supplies, these diodes

circ "idely used to provide a rel'erence volt"ge.

1.8.J .6 Photo diode: Photodiodes me used to detect light and feature wide, transparent

junctions. Gencrnlly, these diodes operate in reverse bias. wherein even small amounts of

current llow, resulting from the light. c:in be detected with ease. Photodiodes can also be

r1sc:d to generate electricity, used as solar edis and even in photometry.

t.8.1.7 Rrclifier Diode: These diodes arc: used to rectify alternating power inputs in

power supplies. I hey can rectify current levels that range from an amp upwards. If low

1 oltage drups arc> required, lhcn Scotty diodes can be used. however. generally these

diodes are P"J jundion diodes (http:11ci:.wikipedi,i or?).

;\ P-N junction simply means a boundmy 01· intcl"ihcc between two types of

.

j
. , : . I. ¡J-tv¡)c anel n-tvpG inside a single crystal or semiconductor. The

st·m1conc uctl)rs mater ld s, -'
·

Clintnins nn excess uf ekdron hoks while the ··n" (negative) side
··p"' (positive) side

contains an excess of electrons

8



CIIAPTER TWO

LITERATURE REVIEW

2.l HOW SOLAR PANEL WORKS

\ 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,

,rnallcr units called photovoltaic cells. (Photovollaic simply means that they convert

,c111ligilt into electricity). Mm,>' cell linked together makeup a solar panel. Each

pl10tornltaic cell is basically a srn1d" ich made up of two slices of semi-conducting

iciaterial; usually silicon which is also used in microe]ectronics. To work. photovoltaic

cells need to estilblish on an electric liclcl. Much like a magnetic lielcl, which occurs due

t,1 opposik poks. an electric field occurs when opp0site charges are separated. To

?e11eratc this fleld. rnanufactmcrs "dope" silicon with 01her materials, giving each slice of

the sandwich a positive or negative electrical charge specifically, they seed phosphorous

into top Javers meanwhile, the bottom layc·r gets a dose of boron which results in fewer

ckctn,n and po,i1i,c charge. These cill add up to an electric iielcl at the junc1ion between

the silicon !Dyers. 'J h,·n, when a plwt,111 or sunlight knocks und ekdron free, the electric

,

1 1 ·¡¡ --¡ ti . ·kctron out or the silicun junc1iu11 and iüllle othn co111p,,n,·nts 01· the
I I e e \\'I pus 1 le e .

cell turn this electron into usabk pm1er. Metal cuncluctivc plates on the side or the cell

. ,
¡ t --111sfcr them to wires at thc1t point the electron can iluw like any

collect the ekct1011 ,lllC 1'

I, .¡, ·ti·icitv Ther? arc uthcr types oi' sol,1r power tcchnolu¡ly induding
uthcr source o e ev ·

·
,



su lar thermal and concentrated solar panel (CSP) that operate in a different fashion than

1°l10tornltaic solar panels, but all ha,·dness solar energy to either create electricity or to

hccil \\ater or air (Ulanoff and Musk 2015).

2.2 HISTORY OF BATTERY

A battery is a device consisting of two or more electrochemical cells that convert,

stored chemical energy into electrical energy. Each cell has a positive terminal,

or cathode, and a negative terminal, or anode. The termina! marked positive is at a higher

ekctrical potential energy than the terminal marked negative. The terminal marked

negative is the source of electrons thc>t when connected to an external circuit will flow

?;11d ddiYer energy to nn external device. \Vhen a brntery is connected to an external

c;rcuit. electrolyks are able lo nwvc· as ions within. allowing the chemical reactions to be

rnrnpktcd at the scpmute terminals and so deliver energy lo the external circuit. It is the

111c11'ement ol'tl1osc ions within the ba11e1·y which allows cur,·cnt to 11ow out of the battery

I<> perform work. 1\lthough the te1111 buttery teclrnicaliy means a device with multiple

cells, single cells are also popularly called batteries. Prima:·y (single-use or "disposable")

batterii:s are used once anel discarckd: the electrode nwléri:,ls arc· irreversibly changed

during discharge C,mmon cxnrnplcs ,11\' the nlkDlim: lx1t1e1-y used !'or flashlights and a lot

of portable devices Secondary (recha1');cahlc batteries) cnn b: discharged anel recharged

I· 1

·
.. ,¡1• c,1-·1.,irnl n111111osi1iu11 or the ekctrocks can be restmccl bv reverse

111t1 up e urnes, , e º '
-

current. Ex:rrnpks include the kacl-:1cid batteries 1:scd in vehicles and lithium-

iun batteries used for portable electronics.

10



1 ig 2. Picture of a Vcíltaic pile, the first battery

1 he usage of "ballery" to describe a group of electrical devices dates to Benjamin

1 ranklin, who in 1748 described multiple Leyden jars by analogy to a battery of

,·,rnnon(Benjamin Franklin harrowed the term "battery" from the military, which refers to

\\\·apons li111ctionin¡l together). ;\kssandro Volta built and described the first

,·kctwchernical ba11e1·y. the vult:iic pile. i11 I 800. This was a stack of copper and zinc

pl:nc>s. scp,1r:1t<.:d b) brine-soaked pct]'cl' disks. which could produce a steady current for a

considerable kngth or time. Volta did not appreciate th,1t the voltage"ª' due to chemical

rc:actions. He 1hougilt that his cells were an inexl:austible source of energv, and that the

ct.-;sociatcJ corrusion crf'ects cit llil'. dvctn,dcs WL't\? ?1 111c1\.' nuisance. r:i.tlicr than an

unavoidable consequence of their operation, as Miêhacl Faraday showed in 1834.

,

1 ¡ ¡
. ·l

. l. tt ,1.·1ec were of ¡,_reat ml ue l,,r cxpcrirncntal purposes. in practice their
1, t 1oug 1 l'al : 1a i.:: -' · ·

..

. , ·I ,
1 thev wuld nut provide a largê current for a sustained period.

, oltagcs fl uctu.:lil l dl1l .

l·,í,•'tll'''·l in 18:16 lw l\1·itish ch,·mist .lcilrn I rcclcric D,111iel w,1s the lirst
lhe Daniel cell. , ,

o!' dcctricíty, hcconiing :111 inc.\u-.:1ry stambrcl ami sct·ing widespri2ad
pn,ctical source

11



adoption as a power source for electrical telegraph networks. It consisted of a copper pot
lilied with a copper sulfure solution, in which was immersed an
unglazed earthenware container filled with sulfuric acid and a zinc electrode. These wet
cc·lls used liquid electrolytes. which were prone to leakage and spillage if not handled

currectly. Many used glass jars to holcl their components, which made them fragile. These
characteristics m,1de wet cells unsuil,1ble for portable appliances. Near the end of the

ninctec:nth century. tl1e invention of dry cell bat1erícs. which replaced the liquid
electrolyte with a paste, made portable clcctrica! devices practical.

Batteries come in many shapes and sizes, from mininture cells used to power hearing
aids and wrist watches to battery banks the size or rooms that provide standby power
for telephone exchanges and compull'r data centers.

Batteries have much lo\\er spcc:lic energy (energy per unit mass) than

comm un fuels such as gasoline( Nih;d.1007). J"11is is somewhat offset by tbe higher

,{licienc, or electric motors in producinj! mechanical \\Ork, compared 10 combustion

engines. Some tvpcs of batteries me discussc:d below

2,2.1 TYPES OF BATTERIES

2.2. I.I DEEi' CYCLE BATTEIH ES: A deep-cycle battery is a lead-acid

battery designed to be regularly dccp!y discharged using most of its capacity. ln

contrast, starter ha!lcrics (e.g. most «uto motive batteries) arc designed to deliver short,

high-cum:nt bursts for cranking the engine. thus frequently discharging only a small part

12
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ur their capacity. While a d
¡

·

' eep-cyc e battery can be used as a starting battery, the lower
"cranking current" implies that an oversized battery may be required.
1·1ie tvpe of batter" fitted to a C" ·

•

t k
·

d
·

· ·

fi
·

• , 01 01 rue 1s es1gned to give a high current or startmg
the ,chicle but this would no1111ally only discharge the battery by a maximum of IO%

Fur ª solar powered home, however, batteries designed for Deep Cycle use are required.
I hese batteries, while not being able to supply the high current of a Sta1ting Battery, will

c,ipc with regular discharging b)" 40% anel occasional discharging of 10%

1 \\"indsun.com).

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

Rq,ulated Lead Acid (YRLA). Valve Regulated batteries have the following

ad vantag?s \vhich may or rnay not be important \.Vhen used in a solar power setup:

Rélease of hydrogen during chmging is significantly reduced, reducing (though

ii

iií.

lv.

not eliminating) the neced for ventilation.

N .

·
·

¡·¡¡1e cells with distilled or ele-mineralized water is requiredo top¡1J11g up o , ,

There is 11,, chance ofai:id spillage

I tl·, tx· plc1ce horizuntallv or to be stacked. reducing11attcrics can be designe,

tl,,or space rec¡uirctncnt.

I"
, I'ª Wtgcs willi the VRLi\ design, including:There can hov.\?\'15 bl' e isw..' 1 ',._,

ii.

I

" b· tt ·rv i ¡· the dcctrolytc should be low
No abilit1 to top up 11' '' e

,

.
.

.

,
1

•• te Pi )l.'rntul\'S as dryi 11g_ uut muy occur.
May not cope with 1116

ict .
I

13



Ill. Lithium-ion battery (sometimes Li-ion battery. Lion battery. or LIB) is a member
of :i family of rechargeable battery types in which lithium ions move from the
negative dectrode to the positive electrode during discharge and back when
charging. Li-ion batteries use an intercalated lithium compound as one electrode

material, compared to the metallic lithium used in a non-rechargeablelithium
battery. The electrolyte. which allows for ionic movement, and the two
electrodes are the constituem components of a lithium-ion battery cell. Lithium
batteries are widely used in products such as portable consumer electronic
de, íc·es

ln gcnernL the ekcLrochc111ic21] t'l.>actiun occurring in lhe cell is not reversible. rendering
lhe cell rechargeable. As a primary cell is used. a chemical reaction in the bailéry use up

lhe cl1c,micals that gcnerak the pü\\cr: when they are gone, the batkry stops producing

c·kctricit) and it is usekss. In contrc,s\, in a seconclmy cell, the reaction can be reversed

by running ,.1 current into the cell \Vith ,1 battery charger to recharge it1 rcgenl.'rating the

chemical rc,1ctnnts. (winclsun.com)

2.2.1.3 THE LEAD ACID BATTE]{Y: 11 consísls of imlivictual ccll.s, each producing

,1pproxim8lc ?\·ults J:¿1ch cell consi">ts l.'S?1.:nti?1ll>' nr (\\'() -:ll-ctrolles nr k:td. ill a .130{,

sulutiun ulsul17!111ric- "cid. As lhe balln.1 is chmged hm1cvc1·. chemical clwngcs occur in

both the ckctrudes :md the elcctrolylé,1 (sulphuric acidJ tNíh,11. 2007).

14
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2.2.2 DISCIIARGING OF BATTERY
I 11 a bc,tttr> there are two electr l,. ·

•

·

Otes 1ll11llersed 1n an electrolyte. When an external load 1sc•,)nnected to these two electrodes .
·

¡

•

.

, ox,t fllion reaction starts occurring in one electrode and
"1 :he sarne time reduction occurs in other electrode. The electrode. where oxidation takes
¡,!,ice. the number or electrons becomes excess. This electrode is referred as negative
c•kc·tr\lde or anode. On the other hand during discharging of battery, the other electrode
111, o Ives in reduction reaction. This elccirodc is referred as cnthode. The electrons which
arc excess in anode, now flow to the cathode through external load. ln cathode these
electrons arc accepted. that means cathode material involve in reduction reaction.

\Júw the pn1ducts of oxtc.lJtion 1\:action at anode are positive ions or cations and

tlut II ill th"' tu the cathode throu?h th,· clectrnlytc and the same time prnducts of

rL·duction reaction ?1t cJthodi: rn·e- nc-g<-1ti1:L;" ions or rmions and that J1ov.· to nnodc through

the ek-ctrol)1c [ ct us take a practical c·xample for illustrating discharge of battery. Let

consider a nickel ccidmium cell. Herc'. cadmium is ,inode or negntive electrode. During

¡ re¡¡cts with OH · ion anel releases two electrons anJuxidation at anode cadmium meta

becomes cadmium hydroxide.

(',i ?,11/J,1,:c/',/i:(i/f::

llleidc ,,r nicle I O\ h) drn,idc or simply nickd oxide. ln
·¡ he cathode of tit is battery is

I ·1

· .,.
·l11 ·1·1,,n r;•actitin. nickel11l,1c·c:

and e uc 10 'its tee e •

c·,uhodc, rcduc:ti"n rc,tcti,,n lakes

.

1, b, ·icceplii,? elcclrnns. (Brnussely.20tJ7)..
,

. nickel hvdro,t, e
.

' -
oxyhydroxide bccoims ·

15
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,.C'Sul1 oxidation reaction takes pl

1·ts

ace at the cathode and cathode material regainsr1re1·ious State (when it Was not
discharged). This is overall basic of charging of battery.\Jow lake an example of

rechargeable nickel cadmium cell. During charging of battery,the negmive and positive terminals of charger DC source are connected to the negative,111d positive electrode of the battery. Here at anode, due to presence of electrons from de
,ieg,11ive tenni1rnl. reduction takes place due to which c11dmium hydroxide again becomes
u11• cadmium and releases hydroxide ions (OJ·n lo the electrolyte.

(-',/1 ( J ![ I, :.?, ,:e;. ('ri· ?I!// .

j ·t· elect1·c)(I•', d11e to oxidation. nickel hydroxide becomes, nickel

\t cathoc e or pos1 1ve ,

<•\)hydrnxidc release water in the elec1rolyre solution .

. \·,. IJ//1, ?I!//' .\':Or!J/ .. !J,rJ ... H/J -
'

· · ·

I 1

, Ped statethe scconcbry battery becomes to ,ts ongma e ia g
Uurin¡,'. charging of battery,

.

fb \lcrv (Nilial 2007).imi ready for furthc1· discharg111g o a
,

.
,

2.2A TYPES OF CIIARCING

C'JN'G Sol,112.2..1.1 SOLAR CHAI{ J :

,

I I

, but can also
·111c1 are gencr;illy port"' c.

¡ UC
J current.

1. ·ire oflen conn,·ckd to the

.

I·
.

p-rnels. Solar pa1K , 'l"t1own as "" .ri ,

.

• .

solar charges arc :liso '

1 ff th, oriel (1.e. rnrs. Bo,,ts.'·hargers an..

· useL ü e
:;;,rt·1bk solar ',·It-c1rical grid whereas; po '

•

1·-1] l enen.l\'' into direct cu1Tcntchargers con\\:Jl le, 1 --?

be fixed mount. Fixed mount

I th •v still canIiom the sun un y. '·
l

,_ ·,Jers obtain energ)
l Is solar e ia,,,

d't' i·

e.te). Although poria 1 e

.
,

1.
,ht (i.e. cloudy) con 1 'º' '·

',) be used in len, tg.

1

,

t ·chnolog)(depending on t le e

j!
i,
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l.2A.2 SIMPLE CHARGING• A 5¡1
¡

l

·

11P e e 1,1rger works by supplying a constant direct?urrcnt I DCJ ur pulsed direct current (DCJ power source to battery being charged. The,irnple charger does not alter its input based on time or the charge on the battery. This,irnplicity means that a simple charger is
inexpensive, but there is trade off in quality.¡, piccilly, a simple charger takes longer time \o charge a battery to prevent severe over-

charging. Even so, a battery lert in simple charger for too long will be weakened or
,k,troved due to O\ er-clrnrging. These chargers can supply either a constant voltage or a

,urrent to the battery.

2.2.-U TRICKLE CHARGl1\"G: 1\ trickle ch:u?er is typically a low current (500-

11 used to charge small capacity
1500:.bJ battery charger. A trickk clwrgcr is gcnern )

.

chargers are also usccl to maintain charger capacity
halleries (?-3()1\hJ. These typc·s oi

found in ems. boms and vehicles. Jn larger
lx11tcri,s

(

> 30;\h! that are typically

I·s sufficient only to provide maintenance or at of the battêrJ,q1plications. the curren

I

...
110 Sla"C of most battêry charger)I th-. last e 1a1g1 o , e(tl.,·,-1<1e is co111111on y etrickle: current '

of the tril'idi: chnrg?r.,lcpcnding on the technulogy

·I
. " .. ·· should not be cunfused with al'('l•I'· ;\ ··s111,1rl e ,c11?c1 .·· · ·E'ff('IL\' ',,.

. .

2.2..JA IN I LLLI(, -

.

·l

.. one, contaHlln? sume so11 of. .
·· llv dc·llllct els

b?1ltL·ry is gvnti,l ,

.. ,man h,lltc1) A smart

,·lcctronic devic,· ur ··chip··

.
. art charger about batteryl

\·Vlih :_¡ Sill,
111,11 COllllllllílÍCa e

.

I 1 ·cei it can... li
. requires ¡¡ smar e 1,11_gcrn:tcl )

that can respond to lhe

. . \ sn1,1rt b;1ttc·1-y
ch,1rnc1éristiL· :lllcl comlitJOíl. 1

I as a clmrgl'.r
is dclinctll"lr!'.L'r.:\ smart e ,

-l"Dmrnunicak with.
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cundition of a battery and modify its cha.,. ,
·

1g111g actions
accordingly. Some smart chargersll'c' desil'ncd to charge '·smart batter ,, "'! ·

'
~

'
Y vv lile designed to charge "dumb" batteries, which¡ 1ck rn11 internal ckctronic cirCLiit ·,

Ti ,.

•
•

11 · le term ·smart charger" is ambiguously since it is::,,t clear wh<=llicr the adjective "snrnn" refers to the battery or only to the charger. Thec•utpu: current ofª smart charger depends upon the battery state. A intelligent charger
111:1y monitor the bmtery's voltage, temperature or time under charging to detennine the
optimum charging current and to terminate charging for NI-Cd and NiMH batteries. The
1e1ltage across the battery increases during the charging process, until the battery is fully
c·hc1rgcd. After that. the voltage decreases which indicate to intelligent charger that the
bLten is fully charged. Such clwrgc·1s are onen J,ibe!ed as a DV. ··delta v•·, or

,.,_1inetiiiies · 'delt:i peak
..

charger illllirnti11g 1ha1 1hc, monitor the volti1ge chmge. A

1·11t,•ll1
·

í..!.•'11t cl1·,·1r?er fosr chargl:'s a h:.11tcry ur flbOtll 85% of if maximum capacity
l\11icallv , e' ,

.

I 1 t ·icl·le ch·•rginu which takes several hour to fully
in kss than an hour. then swill' ies o I ' ,.

~ º

charge the butkn.

I us? electromagnetic1 t" , battery e 1argers . e2.2.4.5 INDUCTJ\"E CHARGING: lm uc ive

,.

. . , J. ·"iectromot1ve energy throughslJtJChl sen s ,.,_

b, tteries. /\ charginginduction to chan.(c' d

¡

,

I

.

l 1·s achicwd withuut the 11ccd for metn
I

·

, \V 11C 1.

o ·1 dcctrical e nice.imluctJ1 e coupling 1 '

.• ·I• ..•
1 ·ctrical Iollthbrushes andIt is commo11!_1 us,, is e e

. ·I· ·ocr und h:itt<:ry.
.

.

contacts lwt,1l'c11 e Idle
. ·kctrical contacts. !here is no

l

·?. ? ·ire no opl n \,;

. 1hroo111s: bcc11use t icic'
(l\her device used 111 hD

risk ol'cl<:ctrocutio11.
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2.2.4.6 USB BASED
CHARGI'"G s·1'

: lllce th ·

e universal serial bus specification provides1,ir a live volt power supply it is .6possi le to use a USB cable as a power source for1c:diarging batteries. Products base O th· .18 approach mcludcs chargers for cellular phones,iihl digital audio player, Thev Illa.· b. ¡·
¡

.

·

• ) ' li ly compliant USB peripheral devices adhering
:.,1 l_'Síl power discipline (Nihal. 2007).

2.3 DRY CELL

\ ,wndard cir, wll comprises a zinc anode, usually in the form of cylindrical pot with a

carbon cathode in the form of a central rod. The electrolyte is ammonium chloride inform
uf a raste next to the zinc anode. Dry cell batteries me diiforent from wet cells because

1!1cir élcctrolytes an: contained in a 1011-moisture paste: while a wet cell has electrolytes

,,,111:1i11cd in a liquid. hence tlic dil"k·rcnce in names. A chemical reaction within the

,111 c·l•·•·ti·1·c·•,.11 charcc· thal Jlcms !"rem inside to an outer circuit that is¡.,,?tllcr: cn_-ates . ,.,....,
_

I

·

¡ ¡

· .. [J1·,· •·ell lY1tteries re0nrdless of their size. typicallyl'•:.1111wctr:d to an e 1..'Clnc:1 e e\·1c__-:. -
.

'-- ' ?, e

.
. •\t the center of each, there is n rod called a cathode,have the same b,1s1c components. ·

l wd ,urrounclccl bv nn electrolyte paste. Different\\ hich is often 111,1cle of canon ' ·
·

this paste. such as ammo111um chloridec!1cmicals can be used to crcalé

r lntterv The cathode and clectrolyk. .

I lcpcnding on the type o •
,

.

and m,mgancse d1ox1c e, e

.
. . ,

1 1

.

t, .1 metal cvl1mkr called an anode.
.

- _.r or curdboarcl and si:a L'l in l ' ,
•

rask ,ire wr,1ppcd 111 rape
. Irv cell battery has two tcrn,inals, one·

·¡·¡ Jl' ,,nude· 117 1he (
.

.
. II. ,1 k of zinc.

1.1 li1ch is I) p1c,1 _,

rll<'
.. .

_1 .11 .1 lo:id i, cor111,·ctcd to the
·1·1. W(ll'i\S \,\ Jc (

ncgc11ivc·.
11s

. .

I
1• 1hé1t isl!lítl i'.-; jlOSlllVC :lil( lll e

.
. che111ic1:Ih11!tery\ tcnrnmils. ª

li . ·inmle ,md the paste that
n .. ':1l'!iu11 occurs h(.'1\\'c-i.:n K {
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l,n,duccs is roughly 1.5 volts of elect
·

·t A -

f h

nc1 Y- pm or "collector" in the middle o t e1,,111er, co11clucts this charge out of lhe battery to an external circuit. This circuitphi sically connects to the electronic device; the battery will now provide the chargesnecessary for the device to function. Each set of anode, electrolyte, and cathode acts as a
single cell. and multiple cells can be connected together within one dry cell battery to
rrclducc a higher overall voltage Alter the load h,1s been connected for a long time, the
[·,at1er1 's cherniculs break down ,ind no lunger produce a charge. Primary batteries should
¡,_, disc;1rded unce they rc:ach this point, while secondary batteries can be recharged

Lhwugh sps:cial devices.

1-2.1:---::':) JC1:tii:-i)· nn '"f:ini.ra.lly
I_;; \'

u!n.:-.:tfr \\'J app1?¡

zinr ca:i-:r-
.

(rathuJL•.1 (-.1

iUH!Jlllfljll!I
dd1Jddt.· ¡ra?I-••

i:· ler: trolyt e

in;ill?FHlr:,,.;r,
di,1 :1 i?l4?

r:adHJ!l panldv
n>d (c:n11d,,;t (--j

. raclrvcellfig 2.4 Sectio11al rn:w O '
•

. . ,
. the chemic,11-, his cfkctively reieisc,

-, lifli.:rcnl types;
1-)rv cell has econtinw: working. -

. ,
,

·I
, ·II allowing th,· bnttcry tori..:aclion ,v1tl1Jll L\K l ci.: •
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111 Prinrn1') cc:J: It is a
battery that is desi gned to be used once and discarded, and notelectricity and reused like a

secondary cell (rechargeable battery) e.g.?inc-carbon cells, also known as ¡ "eclanché cells, Alkaline cell, Lithium cell, Mercurydi. sil\Cr 0:1.idc cell.

I iii Linc---<.:arbon battery: This is a dry cell baitery tlmt delivers a potential of 1.5 voltsh·t\\CL'n a zinc metal electrode and a carbon roei from an electrochemical
1caction between zinc and manganese dioxide mediated by a suitable electrol}1e. It is

usually corweni<:ntly packaged in a zinc can which also serves as the anode with a

r-,cgati\ e potc:nti,11. while the inert carbon rod is the positive cathode. General purpose
l-;n1erié.s

1110_1 11sc zu1 ,1queous p,1s1e o/'ammonium ch!oriclc as electrolyte. possibly mixed

.,., ith sume zinc l·hloriclc soluti,Jn. I kan' Jut y t_vpcs use a paste primarily composed

ui zinc chluriclc. Linc-carbon b,itll:ric.s 11w,· the lirst commercial dry batteries, developed

I. I

, .

-•t L ·chnché cell and made flashlights and other po1table
i,,,111 the kchnologv o I le \le e '

,

I

.

-

'bJ,_ b•·c--111•·e til•" batten can function in any orientation. Thei are still useful'- e\ 1c.:es poss1 i.:::. ,.;.. ( _.., ....
•

t

.

·h as remote controls. flashlights, clocksin low drain or intermittent use l cvll:es sue '

l1r tr?n.-.;istur radios.

I ,\j J, ,11 i ne batteries :1r,· u
11ii¡ 1\lkalinc: eel '·

.

, .

I m,u1Ll:111,·sl'IIVI1·:;1ction b<:l1\cct1 11111., dile '

.
,

1 with zinc-carbun batteries of.·, 11v dcsi1?nc:d edis. Cc>11:pa1c, .

li:11kry allows n:usc· of spcci.i ·
-

_.,. lnvc a higher energy density mid
. Jhlinc b,1tte11cs '

.-d, lvpcs. a "
ihL· Lec lanché or zinc chloi I e

·

I.

.·

1. 1.). b·itlcrv dcpcndenl upon thetypi:u.j)lllld t
•

. I \liiO,). A rcclwrg,·nhle :1lkalincO,\JJ? ( .. 11· l -
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1c,11ger shelf-lile. with the same v
1o tage. The alkali b . .

. ne attei Y gets lls name because it has.111
alkalrne electrolvte of potas

·'

· sium hydroxid ·

e, instead of the acidic ammoniumchloride or zinc chloride electrolyte f
1

.0 tie zinc-carbon batteries. Other battery systems11[so usé alkaline electrolytes but ti .
' iey use different active materials for the electrodes.\lk:tlinc batteries are used in man,

1 ,1 •

) iouSe,io[d items such as MP3 players, CD players,
digital carneras. pagers. toys. lights etc.

2A SECOi\LHRY CELL

11 is a rechargeable battery, storage battery or accumulator. It is a type of battery which
,·:111 be ch:irgcd. discharged i1110 a lo,1d. and rcchmgcd many times, while a non-

réchargeable or primary battery is supplied fully charged, and discarded once discharged.

11 is comp,1scu of one or more clcctrod1emical cells. The term "accumulator" is used as

i• ,iccumul:,ks ami stores cncrg, through a reversible electrochemical reaction. Examples

:,duck :-;ickcl-cctdrniurn cell, L.i1hiu111 i0n eel:. Nickel ml'lal hydride cell and lead acid

l,_,\TTERIES (NICD): The nic-kel cadmium battery is the2..J.I :\ICKEL-CAD!\IIU.\I '

l I liriced :md ,ivrtiiablc in standard cylindricalthat was J\:.1so11a' yh,t rccharge,1bk lx,ttcry

si1cs (AA, AJ\;\ etc).

II. ,

1 lll'nnctically sealed cells. Vc111edwntcd cc s dill
llwsc batlérics co111c in I

wo types:

I

.... iuirc water !cir maintenance. They
l·,·,11 JJn11_1'-:dy

and n so iel
· ·

,

¡
·o the,cells must e pos111u11tc ' •

,ipplications. J lcrmctically sealed
1 and 111ili1,11')'

1·11
co111111crc·i,1ar,· cum111011ly used
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kll!eriés, however, do not requi. .re any n1a1nten··

anee, and they do not need to be specially1v,i1ioned Ni-Cci batteries are .d
.· ' Use 111 low- to moderate- discharge devices such asscanners, portable radios cordle

¡

' ss Piones and power tools. Because these batteriescuntain cadmium, a toxic heav)' 111 t
I 1

.e ª
,

t iey reqmre special disposal. All Ni-Cd batteries.11,· i,knti lied by environment·il .
.

·

' P10tect1on agency (EPA) as hazardous waste and must berc'ncled. lhe recvclin° process reco\', .. "I ·

.

1

·

·

· "' • tis Cdc nmun anc nickel for steel produclion.

2.-1.2 LITIIILl\1-IONAND LITIIIL.VI-ION POLYMERBATTERIES(LI-ON)
l i1hium-1on batteries can be recycled. to recover the melai content. Thesé batteries only
cume in rectangubr or cylindrical shapes. There is no issue of a memory effect, meaning
thl'\ can be recharge before they are completcly discharge without affecting the energy

cc,¡incity. The, :m: smaller. lighter and pl'ovide more energy than nickel-cadmium or
·

¡ ¡ t I ¡1,,,¡,.·,,¡,, lntleries Lithium-ion balterie., arc most often used in a cell phones111c\.(" ?me i..l
.,

... ..__.,_, ? . ·
.

TJie_,. ,lwuld not be Stol'ccl in higli lémpcr;iiures, as they:J11d muhik C<.im¡iuting d\:\·ices. 1

C:ltl L':isily igniLL.: ?ir l·xplodc.

, >F BAlTRIES (NIIVIII)2..l.3 NICKEL-METAL JI\ DRIi "

, n-CIJ bullérv is the metal hydride used., this 111111<:l'I' miel lhe 1
•

ri
• ¡·ir·r·ncc between · ·,e 111:1111 e I e e

·1· l l

·

1 Ih, standard.

J- b·lttcries are also avm d, e II ç '

. N. ·I ,¡_ rnctnl hyclrn e '
.

instead ofcad1111um. ·
ic.c

tu three times the capucity of nickd-
.

. . I· I h:tl'C 111'0
·1·11•·sc: battcnes ".,,

,·1 I inuricnl sizes. ,

\,k,iwry eJ'Ject is whc11 a battery's
. .

. ·ip11iiica111.
·v cflt'ct ¡? not .i? ?

,_,

c:1clmi11111, and 111,·nicll,
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maximum energy capacity
graclual]y decreases as a result of being recharged before the

bclilt'I) has
co111plete!y discharged, Nick _

, ,

,

,

el meta] hydnde battenes are commonly used ill
1,ich-discharged devices like portabJ

- ?

' e P0wer tools, digital cameras, cell phones and
la¡1tops. They are considered non-I , - ..

1
. .

.

ld¿d¡ ( ous
\\caste, but do contam elements that can be

1w·ycled. often into stainless steel.

2,?..J LEAD AC[[) BATTlmms
(AUT01YIOTfvE & SEALED LEAD-BASED)

l c::td acid batteries are the oldest type of rechargeable batlcry. It's essential to recycle thebCl!ter). because of the hazardous materials miel valuable resources inside them, Over'J7% of all bmtery lead used is automotive· nnd commercial batteries between 1997 and
2UOI 11-as recyclc?cl. making lead ,1cid bat1ery recycling one of the most successful
recycling progrmns in the world,

F

i

¡

?-- IJ1IUIL? H;,S0,¡

.

f ·

, .iccunwl.11orFig 2.5 Scc1ir1Jwl 1 ,cw O "1
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25 CIIARGER

,·\ clrnrgcr is a device use for cl .. ,

l,l! grng a batter , .

b .
.

) 01
attery-powered equipment. It is also a

,knee used to put energy ¡ it· 1 0 a

secondary cell or rechargeable batteries by forcing
,·urrenl through it i.e. push and pull. For th· ..

,
.

ls
p10,1ect two devices are used as charger.

These are:

1 i I Sol;;r charger:

, :i
I Electric chargc>r

.•\ solar charger nwkes use of the sun to recharge a bmtcry. A solar plate is a light,cnsitizecl steel backed polymer material which generates electrons upon irradiation by
thl' sun.Solar po11cr is energy from lhe sun that is converted into thermal or electrical

,·ncrg). It is one tlw cleanest ami most abundant renewable energy .somce available.

\
I

·

I

.

ti , otJi,·i· li·111d nnkes use of the electricitv to recharge a battery .

.. n e ectnc e 1urgcI on lt .... '-- '--

•
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CHAPTERTHREE
MA.TERfALs AND

MEn1onoLocyJ.I CONSTRUCTION OF
LAMINATED CORE

TRANSFORMER
¡ he prujec( was constructed in a modular form and it is explained in this section.B:1sic Power Supply Design

There nre many types of power supply. Most are designed to covert high voltage·,t
·

mains electricity lo a suitable low voltage supply for electronic circuits and otherj,•, ice., .. \ po11 er supply can be broken into a series of blocks, each of which performs a
¡s,11·ticular i"unctiu,1.

\ translórn1cr c,i thn skps down high voltage to low voltnge or steps up low voltage to

high vultage depending on the number of turns in tbi; primary and secondary coils.

;\ rectifier converts alternating current to direct current.

¡ he materials l!Sl'd /or this work arc listed as fol!ows:

1 ii Comed copper \\ ire, primwy ( size é'. I/ & secondary (size I 7)

(ii
I Plastic fon mt

L,mination (I, & 1)

Iii
J SL111ds

28
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111 Bolts and nuts

1,¡¡ Scrc'\\-driver and case.

Frorrdurrs:

The transformer was Wound in an
m1tomated method.

II. Primary wire was turned on the format using left hand to hold the format and right

making sur·e the primary wire was well laid.

Ill

hand to wind the primary wire on the format anel was counted after each turns, and by

Alter the 11imling ofa roll. application of cello paper was done for easy counting.
Counting uf turns [primary wir(• winding]

?
53t111•1·1s· + SOturns + SO turns+ 53turns + 52turns + 53turns +

l'rimdry coil -

S3turns = 367turns

which is 367 it was then followed by the
.\Jlc-r tlw whining of lhe primar, coil

in ¡,air (19) using bifilarcoil. been doubled loyctherwhining of the Sê'co!lclnry

lllL'lhucl.

1i1.

\'iii

, , •:> lone in nn alternate 4x4..

.
-·

. ion E & L both ,1,1c LThe li\at1un ui rmJucl

, .

r 1,olts :ind nuts.
I

•

·1 pl1c11t11111 u ,·1. I tiuhll"n with I 1L 'pThl' stamb wcTc lr.\c'c "ne •

?

?

f
I

I
I

I.\ .

'êl"L' cased.And th,é .sc1u11g., 11
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Calculation nfthe
J)rirnary output

x?12v

Pritnaryec

53+so+so+sJ+52+53+54"'367turns
367tw•Hs x 12v"" Xx 220

4404-v =xx 220v

X = 20. 01 turn,

lhe,.

.

'"'""''\.""!" converswn. an

.

IL 'i408 ac f1Cl\ e
u:--1.;d in thij tk'>ign is ?

-

I he k111d c,r lr:m,1,,rn1er

I
•

¡

I

i

,I\ npcTled.

I

j

¡
I
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Ii? 3. Picture or Luni,rnted co,·'"
11

..

,11 _1•, u
s ormer

3.2 BRIDGE Rl:C'TIFIER

l"él'lÍlicT c:111 lw made- using ¡;,u, i11di1·idu,1/ (/;odes, but it is also available in
·;1cci,,J pacl-c1¡cc,, e, •ntaining the lciu1 cliucks required. /1 is ml led a full-wave rectifier
''ccau,c it us(', lh: ,·ntirc AC 11,111;' 1 h,,th pusitive and ncgc1ti1·c sections). Bridge rectifiers

.u\· rute-d by ¡j¡? n1?i\in1wn curren! they can pass and the maximum reverse voltage they

11_11hst:t1id <this mu.st be al least 1l1rcc times tile suppl) Ri'vlS voltage so the rectifier

,:1:1 ''-llhstand th,· pc·ak voltages) .

.

I r . .
. in Jlfll\'l'I' suppliers are heavy ubjccts withty CüntnJSl, n . .-clilil·r diudcs ?md hrH l?l':i or u?l

b
.,. I·¡ 111 ""ltages going fhim 100 volts loí ?

\ more IL.I\{.. o,'-lltrc"m
r¡1r1gin¡_¿ fruin J _,\ lo _:-, ur

-''11J I ult,
I

fur tl:is prujcl'I. 11.5408 is used up in thç
h"v ,· r,-lati1,·l.1 hi?J, /c-¡¡kclgc.

¡

¡
¡
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¡¡?.J.:> A constructed Bridge I\'.ctiJier circuit

+ve

Q)

E
L.
o'<-
(/)
e
ro

?

-ve

Bridge Rectifier

,

·d bridge: n:ctilic·r
r I he· col 1.,1ruc kl it'.J

--? Sd1en1:!liL· di,igr?tm 0
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' '"" '" I I"'" " eiw
b,·ldg, ''c<lfi"

Co, S,1b Posül w aod oegab,e swigs of lhe

1 "'I, ,
, ""' · 'I,." Is ' f"'•·acd '"'" lh<c "gh Ih, dfod e 1,1 dg, n, 11, "'"" "fflo, I"' b'

,
, , , , ",," I I" II ow I" srn,e direell" a li1eo "gl, lhe I"'"' ,,a I sc,w, <ecomplish I ag foll·?"

, n, '" '"" \\'b Ii e oc,, SCI of di"ds·s Is fo,,,,,d bl;cs,d. lhe mbec so Is rew,w hlasOO ad

¡·.? l ·

,·I., ,·lii,1i11,1tc-d frorn the circuit.

, I t!i



J.I l{ESL:LT

CHAPl'f;n Foul{RcsuL·r coNci u,0
SION ANO

Rf.X.'OJIJMENDATION

I 1.,. 11,111 piec·e dei e/oped in th·s . ·. ·

.

'

'

P '"'"' "
des,O>ed <o , hms, mej m·< ¡ l2 rn hs I 00A<,

,, "'C Sc>lm
rne,·c, <md

<lec,,;,;,, '""'. A
<,a,sfo,mw wi<J, "" ""'I'"' A e 210'0/h i.s

-?"ii¡,
J kr,·,1:in. ;i cap¡¡citur i,

,·u1111,·l'tc-d lo the bridge rcc1ilier.

S(J\' is Used lo store ch:irges and smoothen currern from tht>

! :,e c·;i¡x1c1t"r ni
.'.'OO(J¡¡J• ·

I I I> the
i1111"1 ,·nd tlic comrnon. lo detc,rmi11e i(

ii, ide. J he: c,1p,1c·i1,,r is
m11i11l_1 ,·u1111c·c e,

e

.

I

.

.

1 li"hi is tht'd is con11ccteddirec1lv.

l·i¡..._·uit [\ p,,\1,L•rl·d_ ¡1 LJ fJ \\hiL· i "J?lld e· .

.

.
, . which is J:'10J1s 11hich can

j

•

/1 ,k l'lrc·uil c!i1 ,·s lhe dc;irc· 1011.i?c

. •"ih I/Jc·'
,111¡,u: !li t Jc II

l

J··nn•c.j (11),\h II i1/J,1111 ,Ill\ ,. '?
1••

'J.u-,t'L· our b<.n1c·r,.. (i/

I wlh.'/1 [l1J'JJi11g ?u ;t_-.; tuI
\I ., lllil pcc'ic·c

[ ·d Hil'\.' ll.'ii..'.l "¡ji;¡¡ lhe· CUC! l

,.

\\·e 111,1,k \ll/'c'

. ·n., ,•¡¡,·h ulhu..

L'Ul!iiicll "

,

.

j

• 11 ire· Jrulll

.

.

·1id i.:':1s, n,untrng.

.

f .• oi t lL

.
. ' \VII\' lo'

.

,11c,1d 1l1c· .su1 del

/'tli,· prnll,II).

·r l'\ c1·y turn o
,.,,1., 11ppli<:d ,i11cC'L'IJ" p,1¡,n
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ÍJÍ.

ÍI.

Tht: forma¡ llsed w as
Sl1Jooth

L11ninc1tion (E&r·'
) Wa

¡
s e

eanec1 so
•

as to make it f
/1,ecl to avoid tJie t. , ree from carbon and was well

¡

ans/or111er from .

.

.

º .
_

.

vibrating When
working.

fik stands were f¡v
l.,ec i1nd

tightened Pro
·I

.pe¡ Y Wllh the application of bolts and

nuts to preven¡ it from
1

•

os1ng,

?.3 CO.\ICLUSlüN

I his project 11 ork has been able
t d0 ésign two ways uf

c/u1rging two
l 00Ah lead acid

b,lllenc·s bot/¡ lügt:llier anel
scparntdy. The two wnys me either via the use of solar panels

,,ran dc:ctri,· ckirgcr. The solar /Jéllle/ charges the bmteries through the direct conversion,,( .,o/cir ,·11t:rgy intu electricity. The
¡x111l'ls, which arc four in number wiJh an outputp,111cr rn1ing of 4UW éach 11ere con1tec1eci in Séries and installed in the month ofSc·pteniber Since' this fo/ls wilhin lhe rainy srnson, solar irrncliance has been very low.

r·,.11,n¡urnll_i. ¡1 !:ti.és between 111c, Cll:d thrcé days of exposure to sunligh1 (18hrs- 27hrs,
·

¡ I u •n lo foll ca¡x,city 112v). It was

-

·/1 (]·11· I lo ch:1r,·c :1 slllg e oc1 e
"

8:m1 :SJ)JIJ l..'(IL e... e

.' llll!J_1 d,1_1 especially in early"bsc·ncd t/rnl •' augusl and mid-September,

I

. lwo davs of sunlight (
/ 8/Jrs). lhe 1110 batteries

.

11·,·1.' :1c·hicvcd 11 JI 1111
,

llJJnimurn d1arging .) ·

¡

. for chcir?i Ilg·
1'•crc not cu11nc-c1vd logl'I JU "

·¡ .
·

I clnrninn with the electricJ hus hrmi:1cc {
ei e,ll. puwn supp ylhe rpi/q1tic n:1111rc of Jlll 1 ic

. ,

,1 ,ind ii toc>k ,1n c1v,•rag,·:1 51< VA gcnm1101 .se ,

\\crcd 11i1/1 •tlt1rgcr. /Jo11,·1·cT, ii w:1.s Jlº
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"'"" I 'lwono
o/1a1gqo füil

°"Poci1, Whi
.

.
.

.

·

le
connected 1n senes. fl1e batteries were not

ch.irged
singuJarJyusinga

generator set.

-IA
iu:co,\tl\JENDA TION

h i., '"oc' m Cod" I Ih" th, 'hmgio g "" of lhe so ta, '""' I '"' be we died i" "" dry

,, ,,, o. wl, "'
1 h '" Woo I d be mm, sot.,. ilmdi•Ii°''. This wool d "I fow fo, , co1op,ciso11

f" 1 , II d co 1111,c Ii rnw S" oi so. s W11a II e, ''""" o, wh le h ¡ s moe, aITo, dabte fo,· "'"" Y

r ,. ,
,

p I, , h '"'Id k """ lo po we, , he i-1,11,ii , "'"'" ,, "'"' a '°'""''isa" °"" be mad,
fyt11e?n 1lie ch,trging rates of bu1h the big anel small generators. In both

cases, thel)t,
,·J1a1·.?ecl [Joth in s,Tic., und ¡iara/lei connection so as to determine the

h,1n,•ries shou/u , · ?

c,111/i?urutiun in ,, hich ba1teric.s c/1,1rg,· foslér.
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