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ABSTRACT

This particular project describes the design, construction and testing of 8 “12V &

24V battery charging device™ A particular reference is made to lead acid battery used

by car owners.

The accomplishing factor of this project are the abilities exhibited at full charge

which includes switching off the supply to the battery on charge, and giving visual

indications.

‘Lhe theory, circut design, analysis, block diagram and circuit diagram with vatues

are provided to give adequate and precise information about the design. The circuit

was assembled, tested and contirmed working satisfactonly.
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CHAPTER ONE

INTRUDUCUTIUN

A device that stores chemical energy (not electricity ) and bring about a
reaction between these chemucals in a say to cause electrons to How
through an external circuit 1s known as a battery. ‘There are two types ot

batteries, the primary and secondary battery.

‘The pnimary 1s the one that 1S not capable of yielding any more electric
current when the active matenals has been used up that is it can not be
charged while the secondary battery can be restored to thewr original
chemical state when the battery has been used. lhere are ditterent types
ot secondary batteries. These are lead acid, Nikel-cadmuum and siver

zine.

‘The mamntenance ot secondary batteres i1s of importance particularly
]

where mummum pertormance and lite are to be obtained.

Swce we know that atter using a secondary battery tor many hours. 1t
will become weak, because ot this, so a battery charging device which is
low cost, highly etlicient and cheap to maintan 1s needed to restore the
energy that has been used back, so that the battery will be ready tor use

anytune it 1s needed..

Charging has a protound ettect in this regard and several good method

have been developed.
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The constant current method simply returns the energy that has been
discharged when in use at a fixed current for a fixed period of time, but it
has the disadvantage that it is too slow at the beginning of the recharge
(when the battery can accept charge sufficiently) and fast towards the end
of recharge (when the battery can accept charge only slowly) which leads

to a wasteful recharge that can damage the battery.

The regulated constant potential procedure is used in this project work in
which the alternating voltage from the mains is converted to direct voltage
with filtering capacitor to remove the ripple voltage and the voltage
regulator is connected to supply constant voltage of 14.4 and 28 V. This
method not only turns out to be efficient in terms of time and cost but also

in the avoidance of over voltage supply which can damage the battery.
1.1  AIMS AND OBJECTIVES

I The aim of this project is to design and cénstruct a low cost battery
charging device.

2. To charge a 12V and 24V battery with particular reference to lead-
acid battery due to its availabilities.

3. To avoid over charging which can destroy the cells operating
below capacity of the battery.

4. To provide visual indication of dull charge (GREEN LED) and

while charging (RED LED).
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1.2 LITERATURE REVIEW

It took approximately 50 years from the time of volta’s invention of the
galvanic cell principle in 1800 for its application to the land/sculpture
aicd/lead dioxide system by siemens and sinstedem. Barely 10 years later,
this was followed by Planke’s invention introducing the lead acid battery

as an electrochemical storage device.

For his contribution, Planke’s name was incorporated in to the permanent
lead acid battery terminology with reference to the so called plank’s plate.
These plates have their active materials layer or surface formal
electronically from-the lead substrate rather than applied to the substrate in

a separate operation.

Planke’s cell consisted of leads sheet wound spirally in a cylindrical
configuration and separated by rubber strips, heavy liner or felt Pb/Po2.
This development progressed systematically till the present day. A
significant development was achieved towards the end of the nineteenth
century by Faure. He utilized pasted plate structure consisting of active
materials mixed, applied to a variety of lead current collector

configurations. Increasing usage were found among the various types of

separators starting with such “exotic” materials as flannel.

In the advert of a more technological era, with dynamics available for
battery charging and electric motor for the utilization of discharged
energy, marked a gradual acceptance of the advantages of re-

chargeablillity in general and of the lead acid battery in particular.




By the year 190U suthicient types of lead acid batteries have been
developed. The world war 1l brought about new development and
improvements In  the field, including new raw  matenals tor the
construction ot separators and battery case as well as the new methods ot
manutacturing ot all internal components of the battery. Also additional
types ot gnd alioys tor vanous apphcations, wmproved active matenals,
composition, tormulations and processing techmques etc. Progress had
been made lately in all these areas thereby resulting in product being

lighter in weight and more reliable.

1.3 FPROJECT QUILINE

Chapter one gives us an insight into what a battery s like

Chapter two talks about the system design analysis, the components used.
It aiso tells us or gives an insight wnto the operation of the charger, the
circuit parameters are obtained using calculations and the ECG Data book.

Chapter three tells us more about the actual construction, testing and

results obtained.

Chapter tour talks about discussion of results, conclusion and

recommendation including reterences,




CHAPTER TWO

SYSTEM DESIGN

2.11  POWER SUPLY UNIT

The automatic battery charging device requires a supply of d.c voltage to
effect operation. Since SOHZ 240V a.c. supply is readily available in
most homes, offices and workshops, it forms part of our power supply
unit. In the field of electrical Engineering, It is called the mains supply.

The power supply unit consist of a step down transformer, a rectifying

circuit, filtering capacitor and voltage regulators 7805, LM 317T(2)

« ) 3 )

a-¢ 17608 —o15V
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Fig1 Power supply unit.

)

' 2.12 TRANSFORMER

A transformer is a static electrical machine made up of magnetic core and
several copper windings. The windings are divided into primary and

secondary windings of the transformer. The transformer is a device used to




transter energy trom one circuit 10 another by electromagnetic induction.
A transformer consist of two or more coils of wire wound around a
common laminated iron core, ‘The coupling between the coils approaches
umty . the ability to receive power at one voltage or current level and
deliver 1t at some other voltage or current level i1s the most umque teature
ot a transtormer 1.e transtormers can be used to either step up or step down
voltages and they can also be used to power the circuit that are isolated
trom the main power supply, and they are used in Electncal engineenng
tor impedance matchmgQ

T'he essential parts ot a transtormer are pnimary windings which energizes
the coll trom an external voltage while secondary winding 1s used to
deliver power to an external load. 'I he magnetic core 1s made up of

laminated metat sheets stamps together to provide a hugh pertormance

o— —f

Pn m &“rj Se Con ch,‘rj

o — .
Corg —f

¥ig 2(a) Schematic symbol ot a transtormer

P~ an«rj Wlm‘mﬂ
S - Secondavy Wind

Fig2 (b) the transtormer
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mathematically,

Vs/V, = Ns/Np

Vs = secondary voltage

Vp = primary voltage

Ns = Number of turns of secondary windings
Np = Number of turns of primary winding

The ratio between the number of tumns in the primary and secondary in

called the TURNS RATIO

- -
?ﬁmmj § u_om?cnrj

/
Fla Q.(C) Sfe_,; - down TYGA«.A'FUYM (3%

7 #
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2.13 WORKING PRINCIPLE

When a 240V, 50HZ alternating voltage is supplied to the primary circuit,
it circulates an alternating current through P and this current produces an
alternating flux in the steel core. The mean path of this flux is represented

by the dotted lines D in fig 2b. If the whole of the flux




produced by P pass through S, the e.m.f induced in each turn in the same
for P and S. Hence = NP and NS be the number of tums in P and S
respectively:

Total e.m.f. induced in S/total e,m,finduced in P =

Ns x e.m.f. per tur/ Np x e.m.f. per turn =

Ns/Np

When the secondary in an open circuit, it terminal voltage is the same as
the induced em.f . The primary current is then very small negligible, so
that the applied voltage VP in partially equal and opposite to the e.m.f,

induced in P.

b - e - - -

v

Fig 2e. Wave form of voltage variation

V.rms=Vmax/2=Vmax ¥ 1414
Maximum voltage to primary winding
Vmax =240 x 1.414 = 339.3600
Maximum voltage to secondary winding

V max =28 x 1.414 = 39,5979V




2.14. 'TRANSFORMER LUSSES

‘Three types of losses loss along with transtormer construction All loses

result in heat

1 COPPER LOSSES

Are the results of resistance of wire used in the transtbrmer
windings. 1hese are also called ILK losses. T'hey vary as the square ot
current according to ohm's law and the power law
li = EDDY CURRENT LOSSES

T'hus 15 as a result ofsmall whirlpools ot current induced in the core
matenals. ‘I'hese losses are reduced by using laminated core construction.

Each lamunation 1s insutated to it bordering layers by varmsh. Lhis cuts

the number of Path on which currentflows

iii.  HYSTERESIS LUSSES,
For molecular ftriction ‘are the results of magnetic particle
changing polanty in  step with induce voltage,alioys and heat treating

processes are used to make core materials which reduces hystersis loss

‘The transtormer used in this design 1s 28v

RECTIFIER

2.15. DIUDE AS A HALF - WAVYE KEUITIFIEK

—> Fovrwa~d
° m < g 3

{e\rmc.e_.
Whilst alternating currents and voltages play the leading role in most

electnical an electronic equipment, nevertheless many devices can either

either operate on umidirectional current ot at least they device that makes
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When the applied voltage acts in the forward direction there is no voltage

drop across the diode and  current flows unimpeded. However, when the

applied voltage acts in the reverse no current flows.

Ny
Ve

Fig 3(b) Rectification using a single diode.

It is possible to obtain rectification by means of a single diode but the
current can only flow through the diode in one direction and thus the load
current can flow during alternate half cycles Thus an undesirable
interruption continuous current is unstable because of its high ripple factor

less that 50%

Fig 3OHalf — wave rectifier circuit Fig 3(d)  Output Wave-form

10
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2.16 FULL-WAVE RECTIFIER USING A BREIDGE RECTIFIER

Full rectitication can be done using a greater bridge rectitier which
conststs o‘f4- doides. It prbwdes a greater d.c. value trom the same
transformer.

When ponﬁt A ot the transtormer secondary 1s positive with the respect to
pomnt B current tlows through.dlodes D2 and D4 while D1 and D3 are
reverse bias and a halt-sine wave results when point B of the transtormer
secondary s positive with respect to point A current tlow through diodes
D1 and D3 while D2 and D4 are reveres bias and a hall - sine wave

results. Current through R s always i one direction

A

_ — .
“ P |

| Py '
[ |

F’S 4@) A 57\'43( Rcchf{cv

j}“g [\@}K e

-Rj 4By A i's FoSth witlh YCS‘PC_C} 4 B
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fig 44 Outpud waneform fron 4 bridge fechfiex |

2.17 SMOOTHING CIRCUIT

I'he output ot either halt-wave or tull wave rectitier 1s a pulsating voltage.
Betore it can be apphied to the other circuits, the pulsation must be

reduced. A capacitor connected in parallel is connected across the rectitier

output provides some filtening action. ‘the capacitor is able to store

12
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electrons . When the diode or rectitier 18 conducting the capacitor charges
rapidly to about the peak voitage ot the wave. It 1s hmited only by thé
resistance of the rectitier and the reactance of the transtormer windings.
Hetween the pulsations in the wave, voltage trom the rectifier drops, the

capacitor then discharges through the resistance ot the load in ettect the

capacitor 1s a storage chamber or electrons. |t stores electrons at peak
voltage. It supplies electrons to the load when rectitier output 1s fow. The

capacitor used in this design work s 2200UF and the voltage 1s 35v.

N
l/r
~ “ o C R

Fig (5a) biltering circunt

h"‘*—[v‘_‘ .
’ “ 71\‘.\
’ \ 4 \
I, \ l, \
¢ \\ " \\
X L \
Fig (Sb)
REGULATION

I'he secondary/primary voltage ratio 1s not sustamned as Current drawn by a

load across the secondary i1s increased. ‘I'is 1s due to loss ot magnetic (or

ron losses ansing trom eddy currents in the core. Current and resistive

(or copper) losses caused by the resistance ot the wire used mn the caoils
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The fall in voltage due to losses is called regulation and is commonly

defined as

Regulation = Vdc max - Vdc min/Vdc max x 100%

Where Vdc max ,= No lcad secondary voltage

Vdc min = Voltage under full load current

\uc_ ?

bt e = om w— wm

Tewn) Tlwe) L

Fig 6
2.18 VOLTAGE REGULATOR

An unregulated d.c power supply may be adequate for some applications
but there is usually a need for the supply voltage to be kept constant
(good regulation) as well as having a low amplitude. A circuit which is
called a voltage regulator connected between the unregulated supply and
the load performs this functions. Stability factor(s) for a voltage regulator
is a measure of the effectiveness of the regulation. The stability factor is
given as

S =Vout/Vin

For a constant output Current li, for good regulators, S should be 0.005 -

0.002

14
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'The output resistance of a regulator should be zero ohms,

Ro = Vout/Vin tor constant input voltage

1Typically
— Tout
\JOLTAGE
\ &
"1 | Requnor | Yok

tig7 Shew a Volbgye re{)uﬂcdmr

‘L he voltage reguiators used are /3U> and (LM3171)2. ‘T'nhe 7805 regulator

provide +5v to 1C’s which are comparator LM311, 555 Timer and U Fhp

tlop 74L574
2.2 CHARGING CIRCUIT DESIGN

I'us consist of two voltage regulators LM 31/1, transistor, resistors and a

diode DXRP 608.

t
LMaaT P28V ey
3

LMSIT T
lMM—] Py Rs

z
Lo
|

Fig ¥ Charging circuit
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221  VOLIAGE REGULAIUR

LM 3171 are adjustable 3 ~ termunal positive voltage regulators capable ot
supplying in excess ot A over a |.2v to 3Yv. Unly 2 external resistor
are necessary to set the output voltage in setting the voltage.

Calculation 1s involved

The ‘LMJI’I'I' 1s made of an external reference voltage Vret' tor which a
typical value

Vre = 1.2v, Thus voltage appears across R

‘I heretore

Current 11 through K1

I=Vret/R1 ... . .. )

This current also tlows through R2

Addn‘lonal small current ladj tlows out of the adjustment terminal, the net

current 12 through R2 s thus

Vol;agc V2 across R2 1s
VZ=RIx12=R2(1 +laqy)...... (m)
Net output voltageVout 15
Vout =wvret+v2 ... (1v)
Substituting Equation (1) and (iv) we have
Vout = vret (I + RZ/R1) + lad) x K2 tor LM3 Iy
For thus design both R1 and R3 have been made both 2200hms and R2, R4
made a variable resistor of 4.7K
Assumung an output voltage ot 14 4y
14.4 = 1251+ R4/220)

14.4 = 1.25 (220 + R4)220

16
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3168 = 1.25(220 + R4)
3168 =215 + 1.25K4
2893 = 1.25R4
R4 = 2893/1.25
23144 = 2.3144K = R4
assunung output voltage ot 28v
28 = 1.25 (1 + R2/220)
28 = 1.25 (220 + R2)1220
6160 = 1.25 (220 + R2)

OloL =2/> + 1.2DKY

5885 = 1.25R2
R2 =5885/1.2
=4708 =4.7K
AbI
®
=C
Ea Rl
& G"‘)’Du.nso

Fig ¥ shows connections diagram ot a voltage regulator.

2.22 POWER TRANSISTOR

A transistor is an active device capable ot amphitying signals producing an
output signal with more power in it than the input signal. 'The Umque

property ot a transistor when compared to other devices is its abihity to

g baialag | Reiner

St s oy

provide a power gain. lThus making 1t possible to power tor ¢,g a loud

17
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. r
speaker torm a transistor, observing that the output signal sounded loude

than the input signal.

Ihe transistor is basically a 3 terminal device 1. collector, Emitter and

Base termunals. I'he tigure below shows the symbol tor a transistor.
Corrector(C)

GAse®)

EmTTeR (E)

¥ig 10a symbol of an NPN transistor

1 he transistor can be connected into 3 ditterent modes (1) common emutter
(2) common collector (emtter tollower ) (3) Common Base. Each ot
these mode possessing ditterent charactenstics. ‘The cor/nmon collector
mode tor example (1) also called the emtter tollower because its output
termunal 1s the emutter which tollows the input (back) less one diode drop.

l.e VE &2 VB - 0.6 volts

I hus the output is a replica ot the input but 0.6 to U.'/V less positive or this
circuit, Vin must be greater than or equal to 0.6V or else the output will sit

at ground. tigure 1U b below shows an emitter tollows circuit.

Min

Vouk
R

¥ig 10 b Emutter tollower circuit

18
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For an emutter tollower, the input impedence 1s much larger that the outp

impedance. 1 his implies that the circuit requires less power from the

signal source 1o drive a given load than much would be the cas¢ if the

signal source were to dnve the load directly.

Ihe enntter tollower theretore has a current gain but doesn’t have a

voltage gain.
For the purpose ot this project, an emitter tollower transistor 2N3772 was

used to increase the charging current to the battery . ‘the 2ZN37/2

transistor was mounted on a heat sink to allow dissipation ot heat.

.3 CUNITKUL AND SWITCHING CIRCUI'T DESIGN

‘The control and switching circuit 1s designed to pertorm the shutting ott

tunction. ‘The circuit consist ot a voltage comparator, 555 timer, L) -

thp tlop, transistor (1'R2), Resistors. Capacitor,relay and LED.
+SV I |
7 Batlew
Rl 1 P
’i"’ ¢ [«m:jc 1
5V | &c347
' ,,.JR“ B LIS ‘
Rlo l ‘;'OKQ ;,_J[l“
2] 1555 &
73 I s
SLS "

&lkﬁ ll l

Kig 11 Control and switchung circuit

19
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231 COMPARATOR

A comparator 1s an integrated circwt. It 1s a voltage comparator.
Basically corresponding to input conditions that are below or above
certain voltage lumits. | he use ot a comparator is as a level detector that
provide a change 1n the output voltage when the input has exceed or fallen
below a certain level present by the reterence voltage. Here the reterence
voitage tor this design is 1.2 V through the use ot 2 diodes IN414% which
1s equal to V1. Ihe voltage to be compared with the reterence voltage is

applied at the inverting input as indicated below.
y.z O -

VI [» a4 +

kKig 12 a A comparator {C

And the voltage at operation 1s such that when

V1l > v2 =]

And

Vi<vl =y (reset)

Ihe comparator circunt compares the situation at the damper output with

the Vret at 1.2V 10 obtam a value | or 0 signal which tniggers the D - ip

tlop. I'he comparator used mn this designis LM 311,

43

42 4

" ‘ # Vi (it

Fig 12b Level detector transter Charactenstics




/ accurate time delay or Uscillation,

{
J
4 voltage In the rang ot +5v 10 18v and can dnv

j 555 1

2.32 THE 555 TIMER

! the 555 Timer 1s a highly stabl

e integrated curcuit (1C) of generating
I he 555 timer can be used with supply

e load up to Z0UmA. Lorthe

imer 1o operated or be tnggered, 1/5 Vcc has to be apphied at the

trigger input. 'The

fi . 555 ‘T1mer used In this design operated in the monstable mode.
G I Ve
% Trtjjov [2] 5'55 7] DlSCl\a\’jl—
J ME
ok TS [ Theestald
RCSg); [¢ 5] Conbil VO&RSQ

Fig 13 (a) 555 limer showing Pin diagram

—— e p—
Lt — -— -
—-———‘

{%mw

\
%Tr.‘aga ‘

Reset

*

Sck

— — N = om——

‘ bisct\ch

|
L—H Ou-t[n&
| |

Kig 13 (b) circuit description ot the 555 Himer

21




R ey e

St i,

2.33 THES555 TIMERAS A MONOSTABLE MULTIVIBRATOR

The basis of the circuit is a flip flop with set and reset inputs controlled by
comparators. The quiescent condition in with the flip flop output high so
that the timing capacitor Ct is shouted by the transistor T, the output than

goes low because of the inversion in the output stage.

The trigger is normally held high by the internal circuit , and operates on a
falling input edge: When the trigger input fall to Vcc/3, comparator 1
changes state and sets the flip — flip. The output goes low, sending the
output terminal high and also turning of T, thus allowing timing capacitor
C7 to begin charging through resistor Rt. Charging continues until the
potentials difference across Ct rises to 2Vce/3 when comparator 2 resets
the flip — flop T is then turned back on, discharging Ct and awaiting the
next trigger pulse. If however, the trigger input is still held below Vce/3 at
the end of the timing cycle the flip — flip will not reset and the output will
remain high until the trigger is released. Pin 4 is an overriding reset
which can be momentarily earthed to reset the device at any point in a

timing cycle. The timed period can be calculated from the usual charging
equation or an RC time constant
V = Vo {1 -exp (-/CR)}

Where Vo = Vce and we require the value of t which gives

V =2/3 Vce

2/3 - 1 - exp (-t/CtRt)

22




2.54 7474 DUAL D - TYPL FLIY - FLUY

‘The 74" is a dual positive edge — tniggered D — type thip — tlop teaturing
individual data, clock, set and reset wputs and complementary Q and -Q
outputs. Set (EB) and reset (la) are asynchronous active LOW mputs and
operate mdependently ot the clock mput. Intormation on the data ()
nput 1s transterred to the Q output on the LOW — HIGH transition ot the
clock pulse. t'he U inputs must be stable one set up time prior to the LUMW

- to — HIGH clock transition tor predictable operation.

Although the clock input is level sensitive, the positive transition ot the
clock pulse between the 0.8 V and 2.0V level. Should be equal to or less

than the clock to output delay time tor reliable operation.

A lo

J |
2 —D Q-5 [2 — Q 19
3 —per ) n—her

|/ lis
fig 15 Skwmj T17¢ Dual b*’TJ)’L 'H:P’FLDP

The truth table

Mode ot operation 1nputs output

D CK Q Q
Stant charging, RESE I I 1 I 0
Charge, KESE | VR U !

24
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2.34 7474 DUAL D - L YPE FLIP - FLUP

‘The /4" 1s a dual positive edge — triggered D — type thp — tlop featuring
individual data, clock, set and reset inputs and complementary Q and a
outputs. Set &n and reset (lza) are asynchronous active LOW nputs and
operate independently ot the clock input. Intormation on the data (D)
input 1s transterred to the (Q output on the LOW — HIGH transition ot the
clock puise. 1he L) inputs must be stable one set up time pnior to the LUMW

- to — HIGH clock transition tor predictable operation.

Although the clock nput is level sensitive, the positive transition ot the
clock pulse between the 0.8 V and 2.0V level. Should be equal to or less

than the clock 1o output delay time tor reliable operation.

¥ lo
| |

Tt lia
‘Flﬂ 15 Sktumj 1474 b%d vaJPc H‘P‘{:{‘OP

The truth table

Mode ot operation Inputs output

D CK Q Q
Start charging, RESE | I 10
Charge, RESE L v U !
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734 ‘TRANSISTUR AS A SW rren (Bt SWITCHING)

in many electronic systems, transistors are used as non — linear elements,
that 1s as controlied switches. A bipolar Junction transistor (BJ1) that 18
driven mnto cut ott region passes essentially no current and appears as an

open switch.

‘I'he transistor can be made to operate as a switch by controlling the base
current (ie the transistor 1n either working in the cut oft region (OFF state)
or 1n the saturated regton (UN state). At the cut ot — region base — emitter
and base — collector or junctions are inverse biased considering the circuit
n k1g 16 (a) [t the box current b 1s zero, than the collector current ice
will be a small leakage current and the voltage drop across the load Rl
would be neghgible, hence the voltage across collector — emtter junction

1s approximately the supply voltage that 1s

Ve A Vs when the transistor is cut ofl’

When saturation conditions is reached, both junctions are tforward biased.
‘I'he switch 1s controlled by the current applied to the base when the input

signal 1s large and positive, the transistor saturates and the collector

current is

Icsat = (Vs — Vce, sat)/RL
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ov

Fig 16 (a) common emitter switch

And the emutter current
le=1b + Ic, sat

Base current at sat condition
1b > Ic, sat/hte

‘I'he voltage at this point

Vce = Vee,sat
I he transistor used in this design is BC 557/

Collectoy | (olleeto’

Bese

Ermcthex BEmidfey

NEN lransistor g 10(b) PNP Iransistor hig 16 (c)

236 RELAY

A relay 15 an electromagnetic switching device that can be used as a

remote control. 1he pnmary tunction of a relay is the transmission and




s aiaddi

S it g,

d
control of electric current accomplished by mechanical contacting an

actuating device. | here are many kinds ot relays i service.

Ihe basic construction of a control relay consists ot an electromagnet

NN

operating on a plunger

- When powér 1s apphed to the coul, it operates
- When power I1s removed, it returns to its previous position
3 4

=
IS

»

rig 17

Conventional representation ot a reiay.

2.37  SYSTEM DESIGN CALCULATION
2.37.1 FOR COMPARATOR (LM311)
FUKR 12V

VRI=RIR9+R7 x vV

Assumung R7 = 0K

L2V = R9/R9+ 10 x |2

U1 = RYRY + 10

0.IR9+ IK =R9

R9 = 11K
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FUR 23V

12 = L1K/1.IK+R8 X 24
0.05K +0.05R8 =1.1K

R8 =1.045/0.05 = 21

1 neretore preterred value K8 = 22K

2.37.2 FOR 555 TIMER

12V

VR2 = RI2ZRI2 + RIl  x V
1.66 = RIZRIZ +10 x 105
0.158R12 +1.580 =R12

1.876K = R12

FOR 24V

.66 = 1.3/6/1.837/6 +R10 X 21
0.1482 + 0.079R10 = 1.876
R10 = 21.87

I'heretore preterred value K10 = 22K
Also

T = 1.1IRC

= 1.1R13C2

Aassume T =1 sec

CZ2 = 1/1LIR13

=1/1.1 x 100

C2 = 10Uk preterred Value
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2.57.5 BASE REDINIUKR UK K2

From data book
vBE=0.7

B =043mA

RB =V - vVBL/IB
=5-0.7/0.43 x 10

= 10K

2.37.4 LIGHT EMTTING DIODE, LED
From data book

VLED = 1.7V

ILED =25mA

RIS=5-1.7/25% 10

=152

pretertred Value 33U to protect the LED
2.38 PRINCIPLE OF OPERATION OF THE CHARGER

I'he circuit designed 1s a high performance charger with particular
reterence tor load acid batteries. A charging device charges battery

quickly and shuts ott at tull charge.

Idetore charging can commence the 55> limer has to be tnggered by at
least 1/3Vce 1.e 1.66 volts. 'T'his can be arnived at by varying the vanable
resistor.  Unce the 555 Limer has been tnggered by at least 1.66V. ‘the

555Timer sends out a low to high signal at pin 3 (output Pin) which
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tnggers or clocks the D thp- p which results into a hugh signal. ‘The relay
1s enabled by the BU33/(1'KRZ) acting as a switch. ‘I'he relay 1s normally
opened. ‘I'he light emutting diode (RED) comes ON which indicates
charging has began. A shide switch 1S provided to select the particular

voltage level the battery 1s to be charged (12V or 24V). Voltage reterence

1s tixed at 10.5V and 21V respectively. ‘the comparator pertorms the

central operation.

‘The tixed reference voltage 1s 1.2 (V1) and (V2) can be obtained by fixing
a value tor the vanable resistor. Whenever VI < V2 a reset signal 15 sent
out at the output ot the comparator which resets the L) thp-tlop ndicating
tull charge at 12V or 24V, the hght emitting diode (GREEN) comes on
indicating tull charge while the LED (RED) goes of preventing
overcharging. 1he LED ‘here 1s & dual mdicator. A test Swatch 1s provided
to momentanly activates the charger when the battery 1s neither igh or

low.
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CHAPTER THREE
EX1) CUNSTRUCTIUN, TENTING AND RESULTN.

3.1 CONSTRUCTION

‘I'he circuit was constructed by soldering the components on 8 vero board

as tollows. T'he power supply which consists ot a transtormer, rectitiers,

capacitor, voltage regulators.

Also, the charging section which consists of LM3171 (2) and ‘L'ransistor
2N3772 diode DXRP 608 was also soldered on the veroboard. ‘The
control and switching section which consists ot a voltage comparator
(LM311), 555 limer, 7474 D thip - tlop, Resistors, transistor BU 337 and
relay was also soldered. Each section was soldered and tested and
contirmed okay. Etach section is tested betore proceeding to the next

stage.

Assembly components on a vero board presents spectal problems in terms
of lead bending. Ahgming msetting, cnmping and protection the device
betore and during soldering. All these pomts need attention for the

finished construction to be reliable.

Also an important precaution regarding the protection ot the circuit
components torm excessive heat while soldering was taken 1nto
consideration. 1 his heat 1s transterred torm the soldenng iron tip through
the lead. As a result ot this heat, manutacturers otten provide assembly
intormation together with the maximum allowance time that specifies

temperatures that the device can tolerate without runming the lgads bands

31




i G

L

i g

‘I'he choice o resulting unwanted heat that can attect the components wires

were also soldered to joints here connections or external circuits were
needed. ‘I'he dimension o construction and casing is shown which gives
the tront and side views. Galvamzed won sheet was used tor the casing
measuring (23 x 20 g)cm holes were made at the sides of the casing 10

allow tor dissipation ot heat and cooling ot Various components used.
3.2 TESTING AND RESULTS

Atter tinal construction ot this project a 12 Vbattery was put into test with
a source voltage 1€ battery whose voitage 15 less than 12vV is connected
to the charger the hght emitting diode (RED) will glow dicating
charging and when the output of the termunal 15 12V the battery s tully
charged and the charging dewvice 1solates itselt torm the battery and hight

emutting diode (RED) goes ott'and LED (GREEN) comes on.

Also a 24V 1s connected to the test 1.e battery whose voltage is less than
24V 1s connected to the charging device, the hght emiting diode (RED)
glows indicating charging and when the battery charges up to 24V the
battery s tully charged and the chatgmg device 1solates itselt’ trom the

battery and light emitting diode (KkD) goes oft and LED(UGREEN) comes

on indicating tully charged.
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CHAPTER FOUR

CUNULUSIUNS AND RECOMMEN PATIONS
CONCLUSIONS
Having designed (he charging device and tested it, 1t can be seen that the
section making up the battery charging device can be actueved torm basic
electronics principles and since run down secondary celis hke me(qz;a-acm
since batteries could be recharged, greater economy is actueved as these

baltenes can no longer be discarded.

Als0 since it 1s a cheap source ol power supply, fthere 1s power tailure
trom NLPA, oftices ana factories work can go as the batteries can be used
to power the lighting bulbs. S0 the objectives of the project has been

achieved and there 1s no tear of overcharging the battery.

4.1 RECOMMENDATION

1 recommena that thus project should be embarked upon on a large scale
by the government research cenlers concerned or the universities. Also,

students should be exposed 1o more resull oriented practical works to ease

problem when constructing




4.2

REFERNCES

D.C GREEN Electronics Il Longman group, England, 1988

pages 44 — 45, 106 - 110

R.J. MADDOCK & D. M. CALCUTT Electronics, A course
for Engineers, Longman Scientific & Technical Ltd. UK, 1988
Pages 594 — 600, 608 — 609.

MARK N. HORENST, Microelectronics circuits and Devices,
Prentice — Hall Inc. New Jersey 07632 USA, 1996, Pages 968,

975 -976

B.L. THERAJA & A. K. THERAJA, Electrical Technology,

S. Chand & Company Ltd. New Delhi. 1959, Pages 699, 738.

D. ROY CHOUDHURY & SHAIL JAIN, Linear Integrated
Circuits, Wiley Eastern Ltd New Delhi, 1991, Page 221.

WILLIAN D. STANLEY, Operational amplifiers with linear
Integrated Circuits, Merrill Publishing Company Ohio, 1984

pages 424 — 426.

35




CIRCUIT DIAGRAM OF 12V AND 24V BATTERY CHARGING DEVICE
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