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construction" 

Finally., chapkr five gives the C(;!1c!u c;ion and offers some recommendations hi! future 

advancement un {he projccL 

L2 PROJECT OUTLiNE 

"The frequencv is generaily 50 or 6mIZ. This can b.:;; u:~cd unmodified kH heatini?., ngtltin£:' 
• vi.... .. .... <._ ..... 



lh;~t any reverse cuncrH IS negligible. 

they ,JHow dectrun~, to nov; in only nne direction 

0) HalJ \'lave rectification 

HALF WAVE RECTIFICATION 

the load. /\ nd it cunducts on every nne h:.d f.·cycle. 



load resistor as "hown in HgJ2 l a) The ulp<l(:it()r heC(Hne~:; dwrged dunng conducting. 

achieved in cnnnecting ~1 capacitor in paraUt! with the kiad resistor as shown belov,;:·· 

C: 

··················-··----------1 

:...... 

~ 
/\, c~ j 
::;u FPLY 0< 

~ 
d, 
<,( 

( 
."..."''''''' ..................... --.. ~---; 

r~ C>\-~i";,~- I 
~ <..... r ~-
~ ~ r< ! . 'P ······T········· 

~ ( :\: 

1 ! 

l J 1 
~.r •• ______ ~.,. •• ,. ••••••••••••••••••••••••• __ ._ •• __ ~~ •• (...,..f-. ••••••••••••••••••••• _________ ~~~~ 



The d.c. cornponeni. of lUll wave n:.ctifkr is given by' .. 

I . ., , . f "'l""r'''''' " .. 1"!,,,, \Vhen; :::: mS!Jnfenous V[llUt () C" .1.:.," ,U,u. e· 

" \' . ; v:;:-: 'D1 SH1. \V~. 

I = V fR .-. V '!~_5.1.!~ .. y:'~ 
r{ 
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2,5 j\JA1Nl'AJNAIHUTY OF HATTEHJES 

hydrogen and 

m:.nu:r w get into ~he cdl~" 

'\,vheo fully charged. 

tvii) Ahvays keep the battery cli..:an and dry, 

/\11 rnanubcturcrs provides infornBlion for the care and opcmtio!1 of (hdr diffen:nt types 



2J) THANSfOR1\'1ER STAGE 

of frC(1UenCV, throlJ~:h (he medium or 1 0/ . .. .. 

HFlgnetic field. It serves the purpose of charging the omput voltage with respect to input 

The inpm side of tbe trrm:;,!"zmner 1,:' n;Jerred tu rl\ primary, and the output side as the 

of the tnmsformer prinnry turns, and let Ns represent the corresponding number of 

sec.ondary turns. A transformer is dc;crihcd by ,IS turns ratio, \vhich can be speufled as 

Let v: and i: represent tbz instantaneous prim;H)' voltage and current and let v;. and h 

represent the instantaneous secondary voltage and current. The follmving rdathmship~~ 

I· .... N" 
!1 N,< 

/\.l!.hough stated in terms of mstantancous varhbles proceeding relationship ,~pply equally 

wfl! to root-mean square (nns) quantities. !nfact, rnost transformer voltages and current 

TRANS FORf'tfER 



FULL \V/\VE RECTfHCATH)N 

utilized, it consbt of two diod<:s each c{)H(iucting an alternative half cyck: due to 

rectification is employed in this projeuwork, to rectify Current flowing into {he charging 

unit. 

is {he reverse voltage to whicb th~~ norH:onducl1ng rectifier is subjectcd is the ariJhm.dk 



IOO!!;:. 



(b) Current 

BRIDGE FULL \VA VE RECTIFIER 

In tbt bridge fuH·v!i1ve rectiJi;:ation,fouf diodes in one encapsulated unit. over th~ \vhok 



required, 2m1 the current rating of the tr(Hlsfurrner is less, This i1iCi1nS that a smalkr and 



R 



THE BATTERY 

BaHery axe dosed ekc!.fo-chemical pmver sources, tJWl convert chemic'11 energy 

reanants incorpof~ted into the device io eh:;;lrlcd energy. A haHery is a collection of cells 

the negative electrode is in reduction state. 

dectrode to posinvt: electrode, fiR: currenl is c;trried through the battery by icms of the 

1. "? 



reaction, the battery may be recharged by passing eleCtrica! CUITfnt through the dr;:vlce in 

< 'd" ! l' , tne oppoSlk . mxuon to tm;: i.d5d,arge current Despite their ability 10 be reChJfge> 

portable equipment. 

1,4 HATTERY CHARCaNG 

Me!.bxh of charging a banery 

commonly used, 

(a) Constant current> Bauerles art charged by rH~:;sing direct current through !.ht~m from 

would be diffkult to maintain the current division e, m-f' (elcctrmnutive force) \\"01>ld 

"1 f': 



tht: cells dw.rgcd up is small iHid tht CHncm rcrnains reasonable con~.;tant. 



R 

E is the total !~,m r of the cell. 

The above formula indicates that ,H rb~ commcw:.:cment of the chaq}:. '",ben the e.nl.L of 
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TRANSFORMEH 
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frorn thin !.ayer of vanish The purpi.):;e or lamin;Hing the core i::. to rcduce th::: ht:<H loss due 

passes through secondary (oiL the e.m.f induced lH eadl1urn is the sa.n.K~ for prirn<try and 

Hence V, = r···J, 

There ;.\1'e b:1SIC:lliv !\VO rnaiur type of !ranSL'uner used in this 
~. .~' .... 

project, working on a 



THE l\lAJN FUNCTION OF TRANSFOHMLHS IN THIS PROJECL 

supply, 

Clw.:rgy frUln primary to secondary. 
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2)~ nASle INVERTER TOFOLOC,\' 

FULL BRIDGE INVEHTER 

The maximum uutput vo!tagt <.)f' 1ll1l-bridgc inverter i::; lwice that of the half.. bridge 

tbe same poYver, 

HALF BRIDGE INVFIlTER, 



T + is on cither T +- or D I, [(inducts dcp~:nding on the direction or the Gutput current 

erf"ec!ively connecteo in paralltl in the path of io and thts funher cxplains why Junction "0" 

stavs at the rnid~ nutentLI1, 
~ , 

tilE output, 

The peak VOltage and UJrrent nl!ing of the s',vitching HI hajf ~ bridge inverter an~ as 

VI :;;; V d and IT - iUreale 



PUSH- PVLL INVERTER, 

[<Hing:=; arc 



CHAPTER THREF: 

CONSTRUCTION AND 'rESTING 

3J} INTRODUCTiON 

circuit \vas carefuHy p!annnL minimiLing errors ;mJ nwke !.rouhk .. shooting. Finally the 

(;ntire connection was c:uefi.Jly housed in a \<"oodcn bus. {compartment) and {he lighting 

bulb mounted by the side 

The principle of operation of the eniergcncy lighting system can be Jivided into (be 

i. Thc pov,'cr (main) supply onit. 

ii, The b.ltlery charging onit 

iii. The sv.;i1ci1ing (control unii 

IV. The inverter unit 

v. Tht~ lighting. unit 

3.1 THE MldN SUPPLY -UNIT 

In this section, the main supply from the NiTA gel;.:; to the cir<:.:uit. The milin supply soun~e 



goes into It. 

\r·'i»J.'<;: 
\ 

CHANG ING UNIT 

3,2 HATTERY 

$, ~~.~.~ ~ .. .. , 

The voltage of the battery used in iUS projcct iSl2v··kad acid shortage baHery It positive 

electrode connected to the inverter that does the conversion of direct current (d.c) to 

3{) 



CHARGING EFFECT ON BATTERY 

charged, 

conneCted wan automatic switching device (reb/I, When the current energi1.cs {he rday 

l.ead <'Icid bauery through the hauery changer. 

" , 
.~~ .:. 
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n'l 1 j' I . , .. ,. 'J . I'" W iKTl t1(~ !.)o\ver Tom t 1e mam SUPl!;',:' l;ws. (De rday {e .. enen.:1l.es an( tneretw C!limge 
~ ../ . ., '.,' ....... 

curtf'rH to the fluorescent lamp t.hrough invcn{~r. 

!\ relay in nonna!ly closed positlve opens \>'.'hen <Ktivated and nonmdly open relay close 

quantity (current or voHage) exceeds its operating or pick up v<dues. 

An under currem and under voltage rday operales \\/hen the initial GuanUv of current or 
• ... Jo. ,A .. 

voltage falls helow the rc:';( or drop out vi:dtR:. 

Relay provides s;Jfety for i.he operation of a device or {~ :,;y::>lern, since relay operating 

VGlt,~ge and current C3H be n::LHivcly small w?wn compared to kvds required for smooth 

3Al'HE INVERTER UNIT 

rnalntain its output for specified period of time> depending on the time the battery to 



inverter c1rcuir through CO!HlCClinn point :l:; (ransistiJr b;lse current into inductor U <rUrl 

off in the other half. The current after 130') plnst: sbiH rIov.; through L? to rnake the second 

kdf cycle and e.rn.f. is alsu int!u;;.ed into !.he tran:>funner. 

Fig 3.3 lnvcncf Unit 

3,5 lNlHCATOR UNIT 

The red LED indicator Jarnp gl\w,!s when main supply is ON and OFF for the green LED 

i '{> ; I-l,-r,--,,'!-> d; :--f,{d· "~"'1"-'11<) q ~""r' 1" \t . ..r: c.,:.-.....·~~i."'" ~ ........... ,);, \.,.,.{~ 1,......);, oJ .... "? ... . /.]. 



VOH(lg/~ drops across l.nore than one s~xitch in series result in a significant reducliun in 

frequency "'" 50Hz 

output. current ::0: A 

power :z; voltage x current 

z;; 12 ::":: SOO ":: 2. 27A. 
V 2C~) 



CHAP'fER FIVE 

§"i"}Nl"ll i~:U)N !\Nt) n~;'Cf)!'>·~~n;'N, Q);\TI{};"':S' 
\ •• \._ f" • \.. •• I ... t., ~:-ll ~."' 1 ." ~ I. I'\. 8 .. , #... •• $" j ! ~ .1 1.-" I .. :0'. 1 ~ _. 1 ~ ... 

5.0 CONCLUSION 

The itka embodied in these projc<.:ls was 10 use 1he availahle componen! within l'}Uf 

envlronrnent to achieve our <!irn The project is very !1<.::t::e;:;,sary in daily routine to r;'i;:H~. 

Lighting ~:;lOpS many imp<Jrt;'lnt functions. 

hours when it~ hattery is in good charging conditiun. 



HLCOMMEND/\TION 

AHer the (mnpletiun of the pro.ltd 'wnrli, [ hu'ehymake t.he following 

recommendation for the pruject imprOyeI1H .. >nL 

(i) The IuvfTter dn:uH ShOldd be impruv?d to give highcr pmvtr raHng 

for outdoor illumination Lg, 1 Omh't'aUs·,halngeH hrnp. 

(il) The lighting system !'>hmdd b(' u>.;,ed only for nuergency else for its 

durnbi!ity, 

(Hi) The school should arr~mge for assisting students at least materhd ~ 

"rise in futuH~ proJed construction to a!k'viaie finaru::hd burden, 

:V) 



OJ. Tht, art of Uedronks bv Hor"vHI and Hl~L 
y' 

I\'lodent Ekctronlcs drtH~t$ f('ference manua~ hy Juhn .... Markim;, 
v . 

Fourth Edition. 

(9). MOlkrn prrwcr Ek:dnmi(s~ Evulution T('duwlogy and npp!knhmL 

41 



IefT~:: 2 27.xl{){) :;:: 2. 3 ()/\, 

95 

Frorn the lram:fnrmcf rtlatlonship 

L~ = {}u!put voltage 

!; :;;: input current 

12 "" oUlpU!' curren! 

N) ;;; !,-,iurnbers of turns in prirnilry 

Et,,,12!220 :;;; 1833 

"" 1833)(2,39A 

:;;; 43.8\'A. 

3,6UGHTiNG UNIT 

circuit, \vbich rendered lty; use of sWHcr tH1neCC~;sary, hence bf.:have like an inst<lt1l starting 

!amp. ThiS makes {he lamp w hght instantaneously ,;;hen the CiH.:ui( s\vitch is dosed. No 

automatic startG switches is employed due to the ,l,mpUfication \\'01'1<. of inverter cirCuit 



3.7 TESTiNG 

3C 



CHAPTER FOUR 

4.0 IHSCUSSION OF RES1JLT 

Tbe result of the emerQcnc\' h:hting svstenl Gan b<.~ seen ;:kariv in the circuit cn!)stn.lction, ..... ... ;~. _../ . ,..' -... -

>,'{ouid have been needed btl'orc. 

SCHiL This is connected to n step· down transfor,ner \vhkh intum was connected to a 

brhhc rectHler <,jrcuit to carrv nut Ole funcnon of a baHery chan:er. Both f)obritv comirm ... .. ... .... " ..... ' 

The negative tenninal of (he battery is connected to the m~ga!i\'e t'.nd of the inverter circuit. 

l\nd thi:: other positive end of !he inverter i::, cnnneu.cd to a positive cnd of a rday. The 

The rday used at (he cause or this project as !.1H.~ abilily to operate with a very sl1'laH current 

and to switch a brgc current C)N and ()FF. Also, 230v, 50Hz cooncell.'.;] vIas made on the 

input tcrmind of tk Relay, 

Th'. indication set:tion gives the indication and rt'.ce\ves lIS supply by connecting the Eve 

rbn:ctly frum the input iLC supply and the olher end tn a normaliy close" (crmlms1 of the 

current. And it rcsistm is connected with LED on s1.'.rirs, so as to cnabk them share the 

The analysiS of the invr.:.:ner circuit h<l:, been done in previous chapter. it should IX'; noted 



tha.t thls section converts (he direct current coming !"rurn the 12v baHery to altern<;;:.!ng 

for instant lighting (0 the i1uorcscent lamp. 

The secondary side of the. Hut<;)transfonncr wa~; connected to the fluorescent lighting dfVL;~, 
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