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ABRTRALT

Phis project is emborked vpon due 1o ihe recont erratic nature of Electrichy supply

i T

.

i Nigeria and the expenence of purchosing generating seis, which has necessiiated
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Hernative methods for s ity for domestis ubilization
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FThe aim of this project, thus i o fabrieate the doo - ac inverter/charger sl a3 an
attornative o the use of gonerating seis due 10 i mainionance free nature coupled with is
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CHAPTER OMNE

1.1 INTRODUCTION

Incessant power failure has become 8 disturbing and 2 common phenomenon

o and loss of so many domestn and indusirial

today. Its ocourrence has led to the da
IOLS

apphiances and conseqguently also to the loss of both precious human tives and properties

i places whers constant power supply 8 imeviiable. Such places inchade - hospitals,

factorios, Hibvarios, thenlre 1o0ans, tahoratories, holels,

oy mention a oy

b3

As o vosult of this scourge, there is a vital peed for an alternative source of power

supply that will be more reliable and eificient for the provision of adequae stectrivnd

enerey in the form of an alternating ourrent, especialy in times of fathars from the public
This has actuably lead to the rescarch and disuovery of the inverter, designed

king up problems, which ensures copstant power supply o 3

handte oled
o in case of power [athure from the poblic ac utilify.
Frifferent countries or nations opeTale on various voltages and frequencies as el

matns tutiiiiyy The major criiages used arel -

(13230 - 240y, SOHY. B Nigeria, Ghana Britaim, Dermany ¢te

(23 110 - 120V, 60Hz B PIRA, 3&9&;’.‘;, Kores e,

Fhis device will serve as a secondary power supply i remnde aroas, where the
Facibity of the wility is not available,

Secondly as & back up in places where the utility fs present. 1t can als sorve as & st

by power aupply when enooph do s availoble (Lo, enoigh charge i car batteriesh,




L 10 handie o ramber of applianees that may urgently req pirg POWEr,

andio seig such as PAS {Public Address hysizml

such as COPLL
e support equipment’s in ibe hospiial el

5 ﬁi-.,i i(?

Yo this end, TO0OKYA ouiput ks the masinn i owitl be de

hanete just 2 fow of the clectronic deviers shuultaneousty, I bas self - defensg 7 self -

protection facthities o.g. over food protection and anunder voiage gt afanm

1,2 LITERATURE REVIEW

121 CHARGIMG UNIT

This tx a very casential part of the DO AL tpverier dug o the {act that H s the

y being stored in the battery, aficr the hattery wust have been dischar goid,

eruree of ongrg
M o)

it consiste of & roctifier, wiveh van etther be a hatf — wave of full ~ wave regifier

The ballery i3 an elecirochemical device that convens elocirical onergy 12

wing charging) and then ob 111

chemical encrpy (4

{during dischargimgh

1.33 LEADACIDBATTERY

This comprises of two lead plates placed in a upit filled with an elecirolyie 1w a

tetraooaulphate (v ackd and disaitied seater,

114 IMVERTERCIRCUIT ARD FREQUENCY GENERATOR

Thix is the heart of the [ - Au inverier g it s the sele determinant of the
magnitude and freguency of the ontput and voltage. Prequency fuctuations or Hansients

by feotated from the crivical fond.

wesent o the utility power Sysiom 81w BRI
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ol o power fsifure, the baltery s cor 40y the invertes

maintain Hs oulpt For o apectiled tme, wsually fromoa Few winuies to hours until the

hattory has discharged 10 g predetennined vinimum voltage of it s rned off

12,5 FILTER

pie)

The fiiter 1o necessary in onder o get rid of high barmonie frequency which may be

sresent in the outpot and s the oulpet voiage way veform closely approst

HANVE.

106 SUMMARY

Chaprer one is ~ Bevigw of Lileratore, con

icting of the infrodustion and structure ot

Chapter two enlails the theory of operat ion of the basic inverter fopology. Chapter

L inverier bulding blocks. Chapters four and five comprises of tha

v and recommendation as well ag conchusion respective

L




CHAPTER TWO

2.4 SYSTEM DESICHN

To faciliiate the construdion of the wverter 7 chiorper sysiom, i1 s necessary 1o

bag

spiit the complet system int simplor functional modules,

22 COMPONENT SELECTION

of the nverter/charger include the

foltowing: - Power mosfer, UMOR PLL 4046, voltage regudator 1, power transformer,

counters and a number of resistors, capacitors as well as disles

R~

A0 YOLTAGE REGULATOR (TRXX SEHIEN:

This seres of three fonninal segolator are availoble with several fed output
voltages makong thory uselul vathin gowide range of appliances.

The veliages available allow these o e used i logic instrumentation, This series
aliows 154 load current o be supplied with adeguate hear sinks provided, Current

Femiting s inchuded o lunit the peak oulpot current to o safe value, Refe area polection i3

included to Umit internal power dissipation. If internal power dissipation boeomes too

ks

v

high for the heat sioks provided, the thormal shutdown Clroult takes over, preventing the

I fror ovor heating.

Thus, the common cutput regulaios 3,06.12, 15 and 24 wolis {or our

wse, 132 Vs a good charging voliage)




233 POWER MONEET

B TP I .
Fhe ivverter switching siage

o power mesiels for swiiohing purposes.

F. § IS DU S P . SN o
uh power device with bigh pain, aimost

pey siorage e, no thermal runawiy an wf fnhibited bre

The MORFET is o majority earrer voliage voliage of

stsvoen the gale and source tenminals prder 1o produce

711 shows the symbol of an Nechapnel enbmpremont

g

FET b used ax a switch, the vollage

o
,-,.-

1 between the dram

o power raostel s working

istance region and therefors B brhaves easergially as a ressbve

clernent, consequently, e resistance of the power mosiat isoan pnportant feature,

iy effect, curront starts o flow alier a fhrashold gate vollage bas been appiied.

sohold voltage, the wilationsbip between the dratn current and

woltage 15 approximately eaual.

Y
o

o opder to furn a mosiot on) @ gale sowee voltage B8 nesds
i charge the fuput capaeltor al the desired time. The input capacitor s the sumy of

capaciiors formed by the meted texide’s pate stracture, from gate © dradn {261 and gale

Ps
o~
s

y sopee 1003
To turn off the mosfel Since 1118 8 rpajority carier seyniconsiuctor device, i
beging to tum off mmediately spon the removal of conductance bepween drain and

{'1

spurce, thus inhibiting current BOW, Tig 2,17 shosws the termingd characieristic and load

B2

<

time of the power mosiet,
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3 DETAILED DESIGN PROCEDURE

of e main parls

\)

The tnvesto

SEATEST \‘d\’»\) SERRE ii"

0y Battery charger module

(7% Inverter mestule

204 BATTERY CHARGER MOBULE

The charger consists basicaity of a siep down transformer whose outpul a8

cironit arrangement of o fuht

,.-
e
-
.
poed
<
o

roctified using o full wave bridge vectibior Fig 2.4 shows the

wave bridge red

< Forpis,

Y is the manimum vaiue of secondary voll.

Bl § Mo

cotifier is Altered by 1300pE, 33V capanitor fod into 7 12 volis
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regulator. This produced a constant ulput ¥ oliage of 12, The 7812 10 was used a5 e

o

fived voltage regulbator,

"y

The 7817 has a maximum rating of L3A aned 1 has to be rowted on heat sink 1o
dissipate s musinam § eed cnvrent. The output from the TM3IT7 48 also fitered with 2

10l capacitor




A TIPATA transisior conneciod in the epniiier follower mode i3 used o increase

charging aurrent by a voltage of 0.6
innction of the transiston. A 2061 14

de s used o

. 35 v e 4 ate o M
A& battery voltage indinsior Consisin

-~
N
e,
"'«
u

omparing the battery voltage with 2 reference voltupe of 12V, 1BV HY 8V,

The charging resistance is neede din order ton -

on hatiory level and charyer voi

cnductors and battery fsell

sming ntal reference Tosk v €3 Total oulpul

S 1 8Y Realing for 12V indicabyy

foe

v of lodad resistance

Soohin r by andionks

= 5 9% of al resigstanee

= 1.41 - 068K = 073k




al yesistanog

(RS HETS)

3335 OPERATIONAL AMPLIFIER ANTABLE MULTIVIBRATOR

In e hasic form this clrenil roquires an op - amnp, thees esislons an d g

capacitor. Howaver, the approach anployed i this chrouil to representatively pecitiaton

utitizing the timing ciroulls and components fhat change sted Hor examiple, Comparstons]

a1 certain critical levels,

astable mmitivibraior has no sigble states. Consequently, it continally changes

i

o 213y helow shows

Ho

back amd forth between fwo states ot 2 prediciable

¢ pruplemented with a0 o ational ampiifier with biasing resislon.

Asiabie Mullivibra
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Sizing resistors thus approaching;

R, ow G RE v 4708 P30 {in senesy

’Z,th} PHASE LOUKED LOOE

¥

4 phase locked loop is 2 < Sased loop fead back oirout i which 2 g¢

arped signad

extabiishes 4 synoiponizaion on inck

can mput signal depending on the circust

configuration and the manner i which the mput and oulpul Mo Lo

Phase ~locked loops rmay be used ER detertion freguency multiplication apuk

SGivision, iacking, establishing a notse froe roference in the prosence of TS,

T has s capiure rauge which is te range of feguencies abowt the conier Teguency

]

at which the PLL can intiiatly establish syne Snmization and ok

or frequencies at which the P 1 can hold the lock, once ¥ I8 intindly e

phase fock foups inciudes: - voliage controlled osu

o {vend phase dewdior and fow

or The architecture of a phase locked Joop jo shown below Le. fig. 204

[

P




requensy L Detector

} PLow pass 2 L Valtage

fimiier
e ' Y

- Phase
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filrer
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AR ARCHITECTURE OF PHASE LOCERD LOOP

27 FHASE - LOCKEDR LOGP AR A FREGUENCY MULTIVLIER

The operation of the PLL as g frequency multiphior 1 tHastrated in fig 235 The

circuit eontains a divide by 37 counter 1 the feed buack path within the loop. The output

of the cireuit is the VOO output, and no oo Slior in assumed for the tusiration,

Bos oassumed that ol or a portion of the loep contains digitnl signal and

eomponents, singe the froquency division oiroull are most 2as

by implemented,

| | T i !
Mwl By 32

Eloumter

DS




Singe veferenve froguency is 50HZ
Owtput frequency - 3 3= 1600 = Lok

& divide by 37 counter is used since! -

e

vefprence freouency 15 < 9 or Y
ouiput frequency

For pulse width mnduiation, the phase -~ incked toop employed in thic project i the

2.3.8 INTEGRATOR CIRCULTE

»

This circuit paforms mathematical pperations in various fonms, These

oporations anse frequentdy in sigoat - processing functions. B ih differentiation

ad inegration change the shapes of waveforms Lo, (sguare Wave 1D janguiar,

tion performed.

Pl iean D

reciangular to saw tooth) depending on the ma

The figore (g, 2.16) below de picis an integrator RTIRTHS
£
]
% i |
o~ i
' !

which gives bnear inereacs oF decresse in

amd bias current, ¥

D to s voltage

and which affecis the  oulput of an integrator withsrut resistor B Le.

atpration, oven with no signal preszut

ped

[
\..f H

O
5

(integratory seriatply  mOvVY




“

Thus, the introduction of |

o will drop the pain o DO, the inpat resistence 15
devoted ax Bi Since a capacitor is an open cironit at doe, the circud! reduces o a shnple
ing amphfier with gain ~ REB et des However, a8 the fieguency inereases, the

Fe iV

pagritude of capaciiive reaclance GeCreasos and more of the signal current i3 3

through the capacitor,

[
fow
~3

For a trisngle waveform as shown below fe. fig!
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239 COMPARATOR CIRCULT

The Comparator cireuit is achieved by meana of the intograted ciroutt L 334N

known as 2 guad Op- Amp,




it | ! . % 14

& input | 2z i3 - vy arspul 4

[ ve inpul 4

v gt 3

- .
Ve ¥ 4 it - ol

vy pnput 2 -

v nput 2

w3

gt 2 Ot 3

R 334N consist of fuwr inde

valtage comparators which operate

frogm g single power supply over o wide vange of veliages, The compmator cirouil is
} A = bes i

an

designgd 10 compare 2 s o the sensing circuit shivh is fod fo the mverting tput

%

apgainst w reference voltage. and then fo the pon-inverting dnput of the Comparator

through a voliage divider nebwork,

23 POWER TRAMNSFOHUMER

A transformer i a stationary or static pizoe of apparaius by means of which

eluciyic power in one cirouit 18 b into clectrie power of the same froquency in

e
et

d bl with a2 considey

amsther cirouit, The voltage can be raised or low rable drop

surrent,

The garsformer comprises of two windings .o,

{13 The prumary winding

12y The secondary winding




Thus, the transformer aepd for the

,..
&~

foc]
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T

&
2
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e e aE VY Toading
Fhus foest back ratio teking 12V put o220 foading

rhrsher of turns for feed back
>

Numiber of turns in the secondary

JR S SN

%7 N P
Whers Mg =

riaprber of turms in the primary

ing in the values

Py = o fu density o the oore

€ 4w 444

24

¢ invertes! charger is a slep up ir

Lo

3

b3

»

fe




Vol durns = 28

Agoa = .2854

[ 8]

Aves of core is proporiienal o the square of stacking lenmh, A sore

£ e onre Consian




aotor (p. 0 s umidy at oulput

Choosing madmm ourrent density (5= HiAmun”

{ross sectional area of coil i mm”

4
ey

RMaximum Aren of copper reguired

425 iy {for the

Mintmaun Area of copper required

is 485 = A4ES fiE
YITias

2 ; e
Bimm® oy the output}

w8 aprroimals

where B3 i the &

4 i Standine Wire Gaugy
fred hed

P




CHAPTER THREE

2,1 CONNTRUCTION AMD TESTING

2,44 CONNSTRUCTION PROUEBURE

The processes invelved construction fuclude pre-constrction; bread boardisg

o then transier onte vero board after necessary modific aiiom by completed on the protw

-

Ly,
w &

4y the ol end rdisegyrsryy fiuen b cdyrrie S P e d Yy gy
Aceording to the cirouit diagrav the batlery charges motuie was s first conmeciad

and the ouiput voliage measured. The et was thon transterred on o the vero board,

The inverter module was atso copnectod on the breadboard and the oulpl weaveiorm

pecitlaer and freguency muliiphior is obsorved on the gsciiluscope befors it is tapsferred
o 10 the vere board perforations for the trausformer, batiery level LEDs and other
componznis were made op the srefabricated casing. Thus, a sitong < “aaing is poessary for

vl iy
s BECauikd o

the hoavy comps

ent of the inverter/charger. The power mostels were

v

then mowned on an ahaminiom hont sink

sovowed, The wires were then

H

ihe cireuit dingran. The heat sink was vital

ﬁ{.‘&'?!i’:f;‘v’\?if.’,{,i 13 thenr resnosiive

v switches, Honce, the companenis were faally

11,2 CWINDING UF THE POWER TRANSFO RMER

The shell iype magnetic eorg was chosen. This core s made from steel
barinations that have desirable properties such as jow core foss, high fwn density asd

permentil

e
ra avaiinbiiity

K




ok the conduoiny was firsl wound

i the desire number of s were
obiamed,

4 wound Bave desired number of

Thas, the loads were then b spht out after <

sane were reached. The secondary winding was wonnd op o ol the primary Core

H (i oyt $w g
s oarit viiage.

o turns

tes the desired non

winding, and this was dome socords

sen arranged through the cenual hole using both the

Hence. the laminsiions wore

Toapd ¥ onarte until the consiruction was completed Apain, the oope Wwas farmnated 1o
X 3

¢ by using insulation vervish. This varnish also

Gt ptd ST W ITES
944 U'g, (/‘._)i,"{_‘?\, OV
'

i order {opy

yardation of ik
with the iren iaminaiions and for ihe separalion of various Javers of copper vaniing 88

well as s romis,

ESTING

ns sore corefully rade. Hesoe, the inverter/charger was

connecti

Y hoth conpee fedd i Reries A axivg vor board

conneoied 1o twn §2v. HOAR car by
was hought for the mosfels o sl on The scguisition of beat sink was, by cutting

sinaminin frasmes to the renuired size and drilling the 4mm holes,

The positive Ymax

Dring testing, op-amp voliage s

was about 2.4 and ~ Vo naag was {4, Soldering the mverter conductors was tedious due

1 nse of large core cables 1o handle Jarge currents,

a the vero boarding of moskels e cater for gond

Careful planning w

clectienl conductivity amd avoid bums o the board due ter huding cutrent,



CHAPTER FOUR

4.1 CONCTLUSION

From the tests and resulls obiained,

clusions may be drawn consisting of the

auns and objuctives cwhoed in chapter one whish bhave beon realived over the

froguency range establizshed fur the desigo.

Thus, the main aim of this project is fo improviss g more rebiable and officion

R

H

altornative source of electrival power owing

e outage, The DAL

niverter chargey

can power most househobd applisnces for a period of tme divectly

propartional to the amp how rating of the batteries,

b

Hence, to mcrzase the period for which the leads can be posvered, tmplies

worzasing the batieries by means of enlarging the battery bank size,

42 RECOMMENDATIONS

cecsnmend that the DO AL nverter 7 charper could bave featnres such as

%

pudse width modulation as well as low battery shut dovn, which may be efficacious.

Phe desipn of the charger section must be able o deliver sufficient charging

current in order 0 onbance quick charging of targe butlery banks.

‘.\,"\
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Full wave brdge rectifier
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