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CHAPTER ONE 

to INTRODOCTION 

bten tmj'dovcd in unj.rrh.:rrud.ibk ))()\VI;.:r sunol ies for c.onwutcr orokction and in rnulor 
... .~ -" 5. • ~. ~ 

that run on <l.e. Gm no\V be woed in cars., Buses md (n.icKs 

The invertcr/chanlcf con~;i.sls oftv.:o unibviL The inverter unit and the baiterv 
.;;:: .. ' 

INVERTER UNIT 

Fig. 1.! shmv:~ the inverter in a very sirnpk f(HTlL The input d.c. is converkd into 

pubz'.s by the pube gener8.tnL The pubes are used to turn a set of J\nvu' MosfeH on Bnd 

ofC 

controlled. Other ~~omro1lab1e s<.;vitches t!wt could a!s() be Hsed are tlK Bipnh.r junctiun 

Twnsisi.Df (B"LT.) (!nti the Thyristor (silicon contro!led 1ccLifi.<::r). At the pOVi~'.r stage is :.r 



Input(d.c} 

PG\J;,':;T 

"~'n:n~;r(}r:ncr 

Fig L I Schnnmic di::.grwn of eLc .. ::t.e Inverter 

Output(a.(:} 

II PULSE \V1DTH MODllLATCD {P\V;VI} INVERTERS: .. 

'rl~"'_l'<~ '.''"'> "~lr;'-"'~ "c-ll"lr','"'' "n n:"<:,,, ',_:<·;-·!d·j 1)1,)("1'1)·-,1,0< illi' c;-"'l'ir-!'f'" ;,-, ,,,.,'l(,:,. ,\-) .··i1'1'''' J ....... : ..... .. ~~.'-- <: ..... } ... ., •• ~ .. > .. > ........ "~"""" { .. ., t ... ~i .. , ....... :(.~ {~. . \ .. . ~.:. .•. .:.$. .... ', '. "'~'" ~ ..... ,(.,.,:) }.~, V,("'-'-,.~ ...... ~~ .; ~ .... v 

In th,:.;'ee inverters, the input d.c voltage is conlrdkd in order to centrol the 

nwgnitude G.ethe output ~'l-C voliage :lnd theJd(}re the in'v,:.;rkr has to control only 

magnitude and the Ji'equency of the inverttT output even though tbe input to the is a 

• I. ',' • 1 1 -' I' '! . -I -. c-on~"tant tLC VrHwgc and. toe mverkr s\.-vlic ws are not pu se WH in moot! at<;( umu 



y-_ ••.••••••••••••••••••••••••••• 

: .. l".:~. 'I.':.'.> . ( ....... :. 1;, c,< 1 ; '~~({ u.::~ ., 1 t){:;;P (·O:}·:D 

····· .. ····-······· .. ·-···~i 1r;1m;i(mr::;:;r 

. L~~, __ " ..... __ ........ 

0) 

(2) 

mentioned !.nethod~; 

dcfmik constant fat,,;; until no further rise in the q.w::.:if1c gravity of the eL;dro!y·te 

u.ke place. 

charger and the baHi:fY. 

Z::harging method. 



circuitry arc readlly availabk in the llwrkd, 

(1) Size and. VJcight 

(.3'.,! :\ "'ai l",t"j'l;1" ('ff' i")YI·'tV"-'~'''-l<-'' ... ( ... ,. ... <-s.L. ~ ... .: ~ . ......... (. .,t" .... c .. w.{ .t., 

(4) (JveraU cost 

'1_ "1,,,: !l-~Viwi 1'1'/" ~'l<"l"<$!'" ',:<:'>', ;-1"'<:'-; 'lj~i'I'l t,', »"'")'''1' ,l,,, ill" +-,-d 1'--".\;1' n<)' _~ _" . .......... :!..~ .... ,.<:...I.~ -{c~ .... { 'l'~<).._, ............ d~ ................. ~.,d .... \ ..... ,.., t ..... :, ... ~{,.c\. ~J.:b· 

To provid:;; fn.:edon'; horn noise " vi1,m.l1ion and hm1cs of (J. generMor, becmlf;e it alb',;vs 

serve a:, a standby supply of ekctricity >xhcn there isnnins fil! iure 

provide (l. cheap alternative to a standby generating scc 

Bef(.m,~ the development of the eLl' " a.G Inver1ec thtn:: v.:as no other way to ol,Aair! 



was the first reasonahle priced comnH:rci"dy marKetcd DC·i\C po\ver invcrter. 

transistors (le. Mosfds .. Metal Oxide Semi Conductor Fickl Effect Transistors!, for the 

L3 PROJECT OUTrAN L 

inverter/charger and it givCf; a step by step <malys!s oftb:. design stages itPio!ved. 

Chapter one, directly ci>xel is on the concept at DC·!\ C illverskn and the various 

,ndhods u::;cd in a(:hievim~ thk 
I~ ... ' 

oflhe invf;;nfnr/chargZ:f systern and the ksting of the des~gn and also th(~ mlHlysi~; (lEthe 

results obtained. 



CHAPTEH TY\,O 

2.1.0 

include the folk}\ving, Trnn~lbtGrs:- BJTS and rvlo::;!~t5< 5SS Timer Ie, voltage regulator 

the i~P/efter!c.J~arger 

2.1, 1 317'1'~, TERMJNAL ADJUSTABLE POSI1TVE VOLTAGE REGULA,TOR 

, "I ~ I. 1 ~ \' '" "'" , 'f '3d" (' I lJHlXH1HH11 current of ,)A. over a t ,1 .j to ,,'! 'v output rang.e. JD 8(1'" Itton to lUg 101' 

[ldded to hnprO\'e tn:uwknt response, 

"1 . ! 1 ' d' "j:' 'I application since the reguLltor IS j oatmg and sees on y:: w mpui to output ,lLercntu 

voltage, supplies of several bundt'~~d volL;; can be reg.ulated as long (1:, the maximum i.nput 



to output voHage is not exceeded The 3 1 7T '>vas used to control the nwgnitude of the d,c 

2.1.2 'ftC SSS 'ImlER 

Due to its high inpuYirnpedance, it is capable of prndw:.:ing accurate lillie zkJa:'{ and 

oscillation using ks:, exr;en:dv~:.; srmJkr timing CFJaZ:ltolS, 
~ ~ ... t 

be fU!v cOlnpatible v·,Iith Cmos, TTL andtvlos loc).c. it ;jso nr<>vide a very lo\v 1)0'8e1' 
v . _ .... __ { ~. 1 

frn>1'<" ·Vol .. ,;; 'T! 1 g '</p!.f,:; 1:'1' ($ ,-;1'ln~-'i;: ""',,, <;::;.~ t;I"'>1' 'Vl'i ll ; •. < "j'l" r''-l''jf; >"P :)("1"1' 'i"l';; ........ c .. );.-.~ . ' . . ~_. 1:. ... . "._ ~ ... t .. l , ~ t~. '." '- "'~.' l:. ~v .............. ~J.:v~ " . . i ... t ... · l.i . . ' . .... ~ ..... "-'~;~'''' .1:. ....... '.,. 

2,13 YDIiI;?~GE RL(~ULATOH C78XX'1 SER!ES) 

This series of three krminal regulators nre avaibbk with severnl flxed output 

'! '(:, 1 ! l"'" ! ' 1 ' . 'I' ~ '" a!!o\\' over! ,.:1{\ IO;'l( c.urn::nt to 01; SUPPllCUlt aueqtwt<;; le<lt sm~, is prOVll <;;0, <_unent 

limiting it'; included tr) limit the r~eak CHltput currcnt to n s8i:e V[lJuc, Sate mea protection 

high for the heatsink provided" Ule thermal :.;hutdo\vn dn:;,wt takes ovcr, jJ!TVu1ting th<~ Ie 



, .' '{' 1'" , I" ! '. . l' :l VO!iWle OJ S!.~H:':CI!leO !lmH must ne al)p led )etween W1k and source tcrmln2i;~; m Oh.Cl tn .. / .... 

nlfrit because it detcnnincs the power lOss re'l" J. gi vel) drain current 

sufficient current to d1;;lrge the input capacitor in the desired lime. The input capacitor i~; 

the surn of capacitors fnnned by tiw metal oxide g<11e ~;trw:ture, frmn gai.e to drain (em' ) 

"1',1 <"0~ p t' ", >~(i' 1'·,'··P. ('('{;.~ I .t:~ i:4 :-::.Q~ ...... "!. .... \. • .;. ,{ ........ ". .~.,'j} ~ 

To turn on-'the l'viosfct, since it is a rnajority carrie!" sernlconductor dev!c<\ it begins to 



2.2 DETAILED UE:7itGN PHOCEDUllE 

rknery dJ,argef rnoduk 

Inverter module 

lL1:ITERY CHARGING MQHELL 

"f~<';i!'r!pc! n<:l"'l'" ','I h'l' '''V',!"" L,";("'f: ri>"'tl'f~i>'r 0n"'l',C'''''''I'''11!' rl'", '.., ).;1 <:!'c",),>:c' n", ~ ......... t t ~ .... J' J'. t, . " .... ~ , '- ;, .... L. } ...... :::-:"" " ..... ,.". ... ........ ' ... ~ .. _ ...... -! .• .::-:-".............. .~ -'. ;~;" •• ". I ,', V ~ ,~,_~ ~l):V 

f{}rnlS, 

Vt :::: 2. V:::r:: 

Where 

\!Ll~' the load vo!tage 

The output of the rectifier is filtt;red and fed into :i ! 5 velt:.: regulator. This 

rcg.uhtoL 

Tlw 7315 Ie has a n;aXinml!1 rating of 1,5j., and it has to hi;; lHonnted on 

Bentsinks to i.kiiver it's tn<1ximum rated currenLfhe MJ.2955 Silicon N-P-N 



load curren! gn:ACI Hnn 1 GO m!\ the drop acros~; the n~~+;tor tums on the current 

boosting out bound in:msistur ,lirniting the current ihrough the 78! 5 to ! nOmA but 

For a Bipolar junction transistor 

IF ::: .h~ -:- Ie 

13: ::" Collector current 

11::<: load current is 1 0/\ (supplied by the Tnms frw mer ) 

h ::: Bast current::: lOOm_A 

Ie ::: I.E"" l :.~ 

Ic~lO··O,! 

So thf load current can be dt!lvercd t))' the transistor. /\ current limiter 

\-vas necessary to lim!;. tk~ CUiTcni b<:ing drawn by I_he bauer;: during the charging 

Charger output curren! llnm 1" ::: S!\ 

Frnrn 01;1ns Lnv , 

v::: lR 

AS5urning that a battery is a! 11.S volls 

The charg,;;r output is 14 volts 

v::: ( j <I .. 11 5):" 2.5. volt;" 



rz :::: \!/1 

2..5/B ::: O~3 ()hll)S 

],) 

Inverter s\vitching circuit 

Fnr a transistor to opera\{; as 5\vhcb, it mu-;t be opcnHf:d in the saturatiun and cut 

nff rcgi(;n.s. 

Figun:: L i 6 show5 rl typical BTl' s\vitch. 

The collector run-ent at satonUon is given by Ie ,,,;; coo (Ve,. ···V,;,c::}'Rc 



./ :~ 
~j 

If: '" (V: ... \/,.v 

Vi '" input voltage 

VT '" Threshold voltage (usu;;dly 0,7\/) 

Thrrcf()ff: since there is no input to the puLw generator,. thi.' inverkr i~; off. 

The input to Dl, is availahle when the inverter/charger is plugged to the lHains and (wt-; 

as battery charger, 

Let bff(lhe nff time ofth<::: 555) '" OJ/)3 (R}lC 



connected across R: 

T,M ::: 0693 rc C 

But R: ::: rc 

T::: {O.693 + 0.69:)) RC 

f::: 0.7/R( 

Assurning R:: 10kO 

Frequency:·:·: 50 Hz 

50::: O.7!10x 10 -' xC 

., 
O~' 

'I 

Trigge r 

Output 

r····~--·······~--·· .. ···· .. ~········ .. ·l 

:-.. 1\1 51 .. ·: 
L. ,...I 

l,· .. · .. 1!,. 32 5 :5 

5 
6

7 

\: ........ 1
1 

T'.I\.11::·!> l i ,<: . •• J ...... 

L1 ~ ... 

d l~ B D 
. I 
I i ....... _.......,...,. ...... ..---.-........... -_ .............. _--

Fig)..ll5S5ti:nerlc 

-+ Vee 

Discharge 

Threshold 

Controt Voltage 



2.4.3 !NVEllTER S\VITCI-HNG C!RC])JT 

arc 

2.4.4 PO\VER TRANSFQBJViER 

pow~;;r in one drcllit is tnmsf(-)nm~d into t1::x:trk pO'vvel of the ~amc frfquency in anothfr 

Ld i'.; 1, " No of turns in prinury 

0:: HrnXA 

Bff::O:lnaximum Hux den:~itv in tbe (ore . _. . ~ 

F"" fn::quency of a,c input lnHx 

i,e, )/4 f second. 

'1'1 ". l "' ,~ '! ., f . I ( .le rate o! Cl.Hmge ot nux per twn rneans me urGd \::.,m,. j.n vo .!:~, 

- '14 -



ih.;: averag.;: value with fonn fictOL 

Fonn factor ;0::: L.m.s value co, 1, II 

,;: (induced CXHX/turn) x (' ... ro. of pdnwry turn:'; 

Sinli!arly Lm.S v}'l!ue cnhe eJll.f indw:ed in the .c;cconcbry ic; 

I::·; ::: / 4.::1 ·{1'h (I"" :::4 J.\ .{l'.,j" I{", I>, 
oj'_ t, . t$ .•.. '. )}", " . "-'$ ... /.. 1/1"'( A 

., l! '" :": 'c;.:~! :.:: . .:<. " ,:; 1 lw . {" t' [···N '1 ' "1 .. ~ t.. ... .,ok·! . .,..,. ~ • .... ) •• 

Thi~; means that the eXH,fto turns nlUon is the Sillne in boih he primary and s<~condaf'Y 

or L i 11 :::::0 V, tV: :::jik 

Uutput of inverter/charger 500V A 

~~ 220V 

output power (\!A)!OUi put voltage 

500/220 '~'- 2.27/\. 



·41.67./\ .. 

irl,stead. 

For tht~ inverter output stage a 500\'/\, 9'/ to 220\/ step up trnn~;fonhcr \VHS uscrL 

The compkttinverkr circuit is s!io\v in 11:-; /./0 

Due to the heat generated by the inventf operHtion, it be 'Nas m.'cessary to cool 

mounted to draw out the heat produced in tbe hr·':I::.rter (md in the proces~; dn)'.;·; in cool 

2,1.6, STATIJS INDICATOR 

This consist::; of isvo light cmi.tting Diod(~:'; comlccted to the inverter and charger 

The orange LED couws 

2A<'7 BATTERY 

. "I " , . I ' . . .' .. <. • 
(,!UGlltItv or ee~:tnclty W1HC '1 Jt call gIVe oUt (1unm~ (j SlURi<.': Wsc!lame. v ,.. ...... ..... ~ .. ' ..... 

In otner v<lords it is defin<:~d [lS the product of the discharge ~;,;urrent and discharge 

time. It is e:'qm;ssed in ampere hour (All), The All is the amount ofpn ..... ver in amps Uwl 



For a 1 GO\V lamp 

:::::: 100/70 ::: t .43 

(i.e mnp ::: ;:u; Pow,:r !baHery volt:q;e 

1001 1):: H3A 

83, x i.43 

11.9/:\. 

If thi; hunp is run Ii::r 4 hours 

4hrs -;-{ 11.9 



~-·············-~·-··o 

fig 2J2 N~ Channel Mode Mosfcl 5"Nitch 

!D 

Cutoff 

Fig 2, '13 TerrrHnal Charadens tics !\nd Load 

L!n0 Of tv1osfl~t 
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Base 

BJT 
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CHAPTERTHREL 
.;;:-:;~:::... . •.. ~.-

oni.o Ih;-;: Vero board, 

The c011Jwcting v>'i.res 'were then connected In the variou~; points as indicated on the 

,~ 

11~.OSle·t£~~ 

inspcction vv'as enTicd out to check nil connections. 

33~ TESTING, 



CClHswnption i:,;:~brn,vn bchw: 

Table I,! 

3,2 RESULTS 

PCfV'icr consumption of A ppli:wces 

lOP 

. ~ .. ,.. . 
...... C::) 

•••• 

••• 

••• 

.... 

••• 



APFLlA.NCE !'YFIC,\L 1 HUUR 

l) 

I. at 
, 

...••.. , 
......... 

.......... 
....... 

...... ! :lot 
i: "~'" 

::; HOURS 

l -· 
" 

T~""",~ .. 

; ........... 
~ ............... ... 

:; HOURS 

L---------~~·t························· .. ·l···----~· .. t~· .................. ------~+---~- .... . 
2 J Tim~~(Hour$} 

VAH}AiiON OF Hi,J T CRY C HARCE 

our:. TO 50\,V LO/d} OH !H'/f:'F?TCR 



en APTER FOHn 

applianc<.':;sh"ir a period oftirne dw.t is directly pruportional to the amp hour rdillg of the 

·nV(.·<1··l\~i\'!:ENl) \Yr~I"Nc.' ~~f .\}i .. ':s.l .. /t.:..-t 'l i .~.'.fl. :,,~? 

be used {':.ll inversion, The charger nnit fnU::;i. Ix; do~igl\ed to b~;; able 10 deliver up to 

(bm Engine starting. batteries. Engine starting batted.;;:; m:;;; it high nUlnber of very thin 





Table l ,.)~ BW cfrnaterlai.5 

)2y !,ct; 

~ <""~ 

I ,-

\20 , 

I 

':,::. :'mm ,. Cabk 

L;ghi Emitting Di(>du; 

I j\~nby ).JA Snck::t 

j ,,1"l'n!iw' '':':'''','''V':; ! .' ," . b'''W,'' ,. 

i 
! 
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