UMAR AL-HASSAN .H.
REG. NO. 2000/9932EE

DEPARTMENT OF ELECTRICAL AND COMPUTER
ENGINEERING, BCHOOL OF ENGINEERING AND
ENGINEERING TECHNOLOGY, FEDERAL UNIVERSITY

OF TECHNOLOGY, MINNA, NIGER STATE, RIGERIA,

QCTOBER, 2006




DESIGN AND CONSTRUCTION OF A
RIABLE OUTPUT LEAD-ACID

BATTERY CHARGER

UMAR AL-HASSAN H.
REG. NO. 2000/9932Ek

A THESIS SUBMITTED TO

THE DEPARTMENT OF ELECTRICAL AND COMPUTER
ENGINFERING, FEDERAL UNIVERSBITY OF

TECHNOLOGY, MINNA,

GCTOBER, 2006



DEDICATION

Yoo s TG T E R
LG WY Y {34 ¢ LIEIUIEILY

eobowas g £id,




ACKKOWLEDGEMENT

who has oreated man from

i an by the pencand ia

L

A

vet Mubomn

4 Allsh be upon the P

N ES 135N
%."A.dt.\ and

4

teful o my parzas, the entire family of

¢ love, care, praver, Himnosal and moral 5

Afbadi Salisy Mubammod and b

b salivn and

fariby to Al Salun, |

AL Alwsdarimwa tor bis advice and

Y

SELO

<,

sy Y alsa,

At
L

1 binng hranch arn




DECLARATION

limar Al-Hassen H. declare that this work wes done by me and has never

beon presented elsewhers for the award of a degree. | herehy relinguish the copyright ©

¥

the Federal University of Technology, Muma

&t

Phnar Al-Hassan H. By, LA, Abslarinws

INome of studpnt] [ Neme of supervisor]

FSierture and date]

Engr, M.D. Abdulishi e e

FName of HODY [Wame of External Fxominer]

eriuve gud dote] {Signgrure and dase]

fid

A

a,
oo




ABRNTRALT

LLT

. 3

wn module, over voltage protoction module, charg

G0 GO

elociion module and osipul voltage

R CRTTCH Can DO 5oy

"

3oy 8 S
RN RN

Gy O




Table of Contents

KR Agchitootiy e
3.3 Sewtule e 1
33 fule analy: B U 1%
3300 fapnand outm L LRI L SRR A i s e i3

Vil




ede
3

peees)

PO L

i

2
px

o
Y
o
ol
o
&

~n
ol

PO

widuia

i tastin e

(RN

ek

7.

ey
;

AN

i

PIVIPIPI




s breownrderad. L S e R

i




s

Lists Figures

Fiodob Actst Rensdisione L U R UICUTRNE ORI R,

S PunChon

32 Complate cirout diagrar . S

SRR AT PSSO Y
o meiwanabiy of ¢ PO S s ., .
A4V pas e 17
Fransies SO e i

s A TA N 1L DUDUR 5




{51 of Tables

myatormer Specii

Ter Npectfications. . b :

Py
ool
>

=
3
Lo
s
=
i~
¢

e o ciecinle srnine .
abie 4. GEIEE STHIUT. L N e

ve profection mndule S18008 88

put volta

charper mdioainr modale satus. 0

CEE SYSIONT and

£x

e

Ao b T Fivad resudl T RS+




Chapter Une

fntroduction

1.1 {hverview

at the design and construciio

rodut dosig

fevel fune

v Farther, this project dise

eebiat was chosen chosen and forw

is oalso lmd owom

vefative nformaiion. are abso meniio

eaivd Again.
send ineludes oritique of whot worked snd what dide’Cwork and avy
on of continuing the development of

A v

> K




1.2 A and Objectives

acidd batiery

sORsiTuct g o

fo power-supply, The project I8 expecte

i Charge a typical fembacid trochargeable) hattory,
o A v B Y R T S .
£, Ao neratory and siandard ac powa

$i. Heh

1, Prove

wreharging

v, SAust not dran i

N
£ Pt iary wit

ALV

supply from the

- dicators to indicets the state of charge
- VR
YT
- Mlasimwm

e ons i b




mrends should be implemented using the least comphica

b

A cirenitry

by voeels the d

WSS OF JC s0ures

it swiich for sefe

o cutpu voltage,

e adiusinang

cevvin i Pigure 11

g
LS 4

N

- ORED (OVERVE

Astist Bendition




1.4 Liomitations

e considored

wper performisnee of the de

Svein gy

ves b b erciosed i a cane,

— The appropriste g voltages must be ased,

2

[ AR ryevg et Seadtoepeg o
current of the Jead-acid batlery 10 by

=~ The charg

1.5 Methodology

Fhe purpose of

i TR SHOSE

WORTIALS 10 m

B

diery o by A SIS A £

4

s in the nitial design thay could

o
~
e
o
€3
poolty

3D WErS SCYOTd

‘v

tages and

dvanisges. the




e

NEEE21] 5h, G

LG

rsformor o

< . 3 B

shiern of do lo Gooconverter i§, ML

A

successtul, AH reguired

i6 Project Outline

proiect, witich chaper

mplomeniaiion work were

Wil LR




Chapter Two

Literature Review

2.5 History of Batteries and Battery Chargers

imversity of

S anatomy at il

accidenis e e pause a dirert or continoouy theew of currey

PR ARAVE S 21

i

metals o congact with momg

About 180U, acting npon Galvan’s ¢

pusc}

sy Volta, professor of nanrs!

of Pavia, or

we contact of siiver

rocted prle with as many as 60 pairs <

cegsed 1o operate, forciog him finally

salt sodution

e
RN

way connecied sleciric

a1 oireles, thos maki

Lk
(PR
o

3N arrango]

ey
(AR

which gatubis s fandmmental connection

O




s oponi

HETIes,

) 4 Ny 5y
basesd on lead aod

cadimivgn batis

used tvpg of

2o 1L eost efferiives

v bow Internad resistancs.

.
At

Bgvpian pharaot or i

DEYTRITGE 38

ieation [10].

when it can no fo

fod

‘
S PRV N
GYoieT O resione

Wi sl o

ot batiery

s

X

ay
!




3

{ thelr penk lovell msu

Bt
Ik
s
e
o,
S
3
&5
o
poge
o
g“;
i
=
-
m .
e

i

any do g that o

» g leadeneid battery,

Iy

s of this prog

esioped were token uto consideranon,

virhl low

G COMmMPUeT Sy
¥

PO
Ty en g engn ot eyt ey o
i h\, SOOI DALY ¥ ou

fows

a final s

1, 10 YOI

.
ks
ns

fert §s autornatio but

3 :;i?.{?i'!i' THYWET SOUPCS, GUIDU

i
ES

coany

=5 the charger 1o find it eusy 10

o




+

ey thiat was de

indicators,

nower terminal, no voliaes

3 £3

ing the battery,

becy

etforis we

. B S PO A P T e 4
¢ 1o desern g varab

VRIS SOUNSE SO

fe output b

sures ke soceptance of difh HPWEE SO

e

i

dpated 10

COMNBNG

SOGITE, SHTES




Chapter Three

Design and Implementation

31 Dresign Deseripfions

> churzer completes s task

EY ]
L TR I i SR
of the overalt function of the T

g, everevollage profection, o

)

'Al.:« () le\,'i{ ')‘-.gi,\/d 1

3.2 Mloedule Definition

Fach of the moduies 1 systenm b

s unigue set of iputiouiput specificaiion alo

operation detadlz These discrete specifivation  allows

mdependently while working

noduie show




o
e

&

AGE

et funek

5, o

ey St

PR PN
i g




wees Sy pvaar) apadiue P SRELEE




33 lndividue! Modale Analyses

351 Dnput and Output Terminals

: ﬂ}f}d (‘,i;{{"{u orm }hoii

connected to the charger, And this i3 base on e

Phansny rarten vigys vF bpgie § %
- Provide wpud for

i 10 &

- Provide ool
Oiptions available and advantages/disadvantages

suekeis

o

wolve baving o socket for o detachable

itowill alse include posts for o

+w banans ¢lips © hook inty the

s torminaks of the battery, This

oand Susy 0 vey

wedl us pormarend

ipvodve Bavigy o pennanent oord for goompd ai

< hatrery. T for the nmg fromy the do sowrses,

jeas expenaive b is mo es portable and s not difficult to repai if the

Cords with pusty

This method will invelve the permunent ac input covd as the only permanent cord.

wists For the oniput 0 the bagary,

Y
1.3




he cords o

han the sockes

R T M ‘.‘»,)
snecianicsl

3

the nost module, Thi

i

Coan be seen i digure

34 AC o B Conversion

nsfermer et will step down the ae voltage from

ioprimary - secondary nn’s sallo transf

it Tea

1 The minxivaun

praxinnuy {peaksecondary voltagel (4 x 07}




i schemaiw of s

of turns of codl in the prinuwy and secondary

sting between 1 sy

as mpub-voitage, outm

s oufpt copreni and price. Since te primary stormier

naks toowunall ones. There s 440 make sure that the transformer v

AL standard.

1 encountered was the

t proble

ormer. s

> ouba poeded, 1

3
B3

1o some chapes

e

;‘ SX l ;(‘}A

T the transiorimer

»
-
o




D Terms

st voltage TV AL

242 Reetification

CCOnVERSION DHOCE
speaiiig

1 wWan
s oo the Gy 4ne, as

g a 54 encapsulated 5

a Tour ferminal

ol




O

i
3

3
H

hen

AR

L

71

gy es
DLEF AV N

0y

o1

=y
3

mll.




Fachemate with 470001 and

3.5 Over-Yoltage Protection

A1 Nolay Panel

o Bolar cells are one ¢

by power sowrces, inhorently, they provide 2 constant currary which is dependent

cand other unconiroiiabie variability in the eovirowoant,

ooy

5, the solar cell iy comsiracied from silicon

pi junction

W PEOLOSE Insivad

OO, A




:
SO
fitis

P2 and 24 volt

ah amps. 3]

Pedal Geperator

source of power o charge bat

v rnieks s COOWw

APy Can Do CRPLCE

24

This makes interfing

%.)Z:‘..{:. OTY

o the battery by hoo

hhed It o

up 1o approsbnetely 80%. Although

10 thS sokar pang could overdd

i about the age proteciion it}

3153 Over Volluge Protecioer,

she 15 incorporated for feo principal reasons:

sive input-output differential voliuge vielatic

ot cireutt compongnts fim voltages exesading h

TR TRLIES

O




RPN

f

feos
v

7
e

doofr

shsdeee

Pit

LA



To switch on at any input level s detenmined by the relalpes malio of

Totwns op. i collector-ovoitier vo

T cutting of the mpud sy

1o 2low,

’ - -
% A I % - 1%"
T :

2,
AN




re on the mgtiiary DO Y

Aocut-ofl

7
H

s eiroutt parameiers £ui be calentated.

R AUTES 21 AN

TRk Therstorn




iy

&

.
$
i
&

Bt of over vol

Phe above egualions v o negaibve value. thus, can be explaned. though not

wed, Ve OV The

shie o the cirondt above. I ihe transistor 18 hard on L

PYaTevd
FRTeR
A

c s ot HHEG on

ds when the trap




3.
LSRR
s

ding

(e

$isit

TR

Voo
GEOIN

CALL

4334

st




ot dication, hrning on when e i

3.6 Charging Clreuit and Cutput Voltage Adjustment Muodule

sdude conaisis of 2 three-terminal variable

¢~

ground an LM adinstable posd

361 Charging Method

;
ty be charged

b oof which has |

g owide ranoe o
&

several differont oh
2ra Giervent Oy

ind disadvantages that paec

HEP {f enes
PSRN AN

3402 Constant YVolage Charger

’(3(5 AL ik

e

0 A0 SO

sz, but as the haifery charges and

firld aad decny expones

[
¥ 8




5 nsually constdered a

valous tha will de o tmckie charger w

ORI

back, of cour

o SIS HY wme snee the o LI 1

363 Constant Current Saurce

Constam currend ol

aewd batterizs. & owrend souree 1% used o drive a umiforn current teough the hattery i a

shivection ¢ of dise i,d{ e

S

Cyate, whon # i closs o

fihe wisald force extre onrrent indo the batiory, oo

o harness thas current 8 the Boy o

v

& level can be determined, and

S6ad CMaualeNaee” Constant Yeltage/Constant Charging Solstiens

ant current approsches have thelr advaniages; th

chargars have been developed which combine the two method:

achisve musinnen charge e, with minimony damnage




mad rosistors 1o set e output

put-outpa ditiere

Yoo

aved seen only b

fred velis can be yegulawted as long s the maxi

ackage




DS R pommd LAY

ot

wh the outmy

TOpTRECHLS an

H ,Ji,,.;,;. P BT ;’;:\. v
A Lriely (}L}\.& .!55(2. SRV

G toad charges,

{0

> outpul, the output

e

3 e curres

constani-cu




i

current for g particular lead-aoid baery {




Ry comnrises fwo G470

sectly duetenmined

the cirpui, ¢

Pt
ooy
~a
L
.‘.“.

of B and B

e

f\fl

P 3

ipttal cwrends can be

A1 Churging Action

a rundova hallery 18 conuecios mpmanals of

Ty b ot 50

i
H
&

¥ e
H HoN

GEOS 8 GO




soud secondary cells on

st

SVSIeIT o yoand Ty oare bodh cuteoff, dhe o

idicator LED 15 off

CHEEeTHE

.
H
3.

s tevmingd po

LY

potential s

3
3

A3 {eud of chay

BOb an on-oil 8y

e B diontor e Tully

38 Vaolinge Monitoring System.

nitimetern,

:
zri”w
IR

woprrnre chor

i

the oulp

v 1o the cutput cords of wer, 1o choose &

H 2
L BUeded 18

e

s undil ihe desired oulput vl

wid glock-y

¥
fenen




sial

b
food

SIS
echs

iy

4

(o




Chapter Four

Teat, Besults and Discussinn

ghbh‘

oufput was measared 4 witirmned that 1 would nuwet

The second s s the fransfonmer hood

The mversion of ve ovele ol e ae mput way v

to make gure el zs’,.,mc $E4Tw

ST TONHISS o s pranstormer with rectifier Bler caparitor was sh

4.1.3  {Uborglng Ulrenid

4

Cusing difforent Rinds of loads

o rest ihe JQL‘MZ

3

the frst method i that several high power resistors and

[ S ooyt
et on an actund

'.

The cirouit was

vertly the operation of the chas

+ charging alg

b

byt

4,32 hiput vedtage adjustent, battery mdivators and 5 gital-ameter.

The output

¥ooormesriing e

CFhis was done

B T T ST
IR SRTod DS T RRE T RE TN

it vol

Lad
Lt




413 Charging Curvent Selector

steripy with o

CUBIEING SIS

gadard), The operaiion

CUTTCY

FRAOF WHE Y

$.5.4  fver Yoltage Prolector

- et by e difficulny involbve
SO Ve - was not tested due o the diffie ALY Cinvolve in

iC source 1 su;

415 Pordotyviw Results/ Final Desipn.

ragr, 47000 and G.00al

i to be very sivopie and fune

4,16 Madule Status

AU conversion

Tabde 4.1 A0DC Muodat

HEH

Output

ectod. B outpy the oo




Orver YVolinge Protection

¥

etation Profediive oot

HT from outlsd of sola

harveing Clropdt sad Outpat Voltage Adhmstment

¢ Vaohage Adjustow

i3 Ry

ronality

it voliage |

sotalion

tment dependenty

ot s, 4
by as cxporiad

wgilator,

b thin way addressed

siption fromm some J

cab sink

properly by using

L




tudicators.

(AL and DO

5 condition.

parns O, depending on the

(38251

4.7 Resulis

36




&
v
Ry
e

N
=3

the

R

S

o, b

(4
174
fonl

bl



as a 4o power

terminals for do

[ ARPOURIRPS S RP
Prowm e resy

known that

ho made.

- depends, inthe discharge wie ot the

Ty TR
AL

1 helwy

e Tf‘u.li‘ S

e oty

take cach charger o charge ¢

leadoacid batiory

charge Hose difference for ench batk

there is g f

SO ardl




—

vy Lineralin

o}
H st ok ol ,\¢§“‘::',.2. ey g
i} it;ﬁf, OF Gosired O 4

fh input covd 1o e

i
3

f tkewise for do source vonnect the do g atlig

HL

vt wwritien i ing
- i

by bl

) 3

ey

oy the 10

Incase thore i an over ¥

g

AR XOIIS

]
(X!




Cuides on How to Use the Device as a Power Supply

e st of

vede Tines arg the

Targing oporation. Phe only &

winld be connected W the doomput teproineal ¢




Chapter Five

Conclusion, Problem Statement, and Becommendations

Conchisions

L&
naos

B sy Wl
Yhe wmain ooal of

attory charger’ power supply, and

jeiave; soouse

F: t"g;‘, he siands ’"fi 244

s and curiens

L1

L the uu

an be monitored through the L

s e 5 n i DRSO SR
casds and outpud olips were also provic

a

0 make charg

i W pasy oy any user te oponue the of

e,

2 T
OIS 330 3N

Soanes of {

R

- Ulpavabiability of some components wthe market

P

KN



esting modular cireuit,

53 Bevommendations

in oan adeal situation, des

$232

«."}iJ i Aprovainends

ways be dong. In the real wo

gt sake on the project and continue 4

sspect of the

de comverter for the device io o

as of cordinued wi AT TS

wating of the

,.

sprewtant information ahout

s of componenis will gnd

acid bl

~
10



P Paul Horowine and Winfield ML The Ant of Elecn onies, 2 edition, press

Cambridpe,

FYruitrals

s Book, on LM

rs YA A et e P S VIR S P S A e
i Sk SAVUITARY, S 1007 S N SRR AR 221813 e1 J‘»‘,i“lig‘,,r\

(4] ABBOTT A F: Osdingry |

ist Phevajs B L Therais AR A texr A editinn,

woLd, Bam Nogar,

[ wilio Britannien ne. enevel fition, volume
T o TR
(70 Grob, B drase Bill book company. 19873, pp
BCIGTE

dundy, 2004

bk

/"\I

(9 Anokwo nad year project report, {unpablished 3, 2004,

v

sa battories, charoers and eImery b publication be14

e
>
.
fed
i~
V]
‘;

3 N AT & PRI s o

PHED wewew, Batterymart com
i1 - N 4T it b e E R g e e
o wowey vdeelectronios oo,




