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ABSTRACT 
The design and construction o.f rechargeable lamp energy bulb is presented in this 

report. The rechargeable lamp is an emergency fighting device which is normally 

powered hy u ballery that is recharged when there is power supply to it and 

discharges through a load ll'hich is energy bulb when power supp�F is cut off The 

rechargeable lamp is renewed as its component consists of a I 2v step down 

tra11�/br111er 1rith center tap. the bi-phase rectifier, the filter. the balfe1y. the 

im·erter and load. The design and analysis <d. the lamp are explained in detail 

i11c/11di11g 1he l<'St cal'l'ied 0111 and the result obtained. Recommendations are also 

statedfor i111pl'OFe111e11ts. 

v 



Acknowledgement 

All thanks to the Almighty God for the strength and ability he has given us 

to carry out this project research successfully and we also wish to thank our 

parents,,loYe once and well-wishers for their prayers and support. 

Special thanks go to Mall. Hassan Yuguda the supervisor of this project for 

his supervision and his assistance to produce this marvelous project, May the 

Almighty God bkss him abundantly. And to all the lecturers of Science Laboratory 

Technology dcpm·tmcnt for impacting into us relevant knowledge, may God 

continut: raining or their garden of understandings. Amen. 

IV 



TABLE OF CONTENT 

itle page 

Approval page 

Dedication 

Ackn01\ kdg111cnt 

Abstract 

Table or l'Onknb 

CHAPTER ONE 

Introduction 

Background of the study 

Statement or the problem 

Aims and objecti\·e of the study 

Signi licance of the swdy 

Limitation of the study 

Definition oi'thc terms 

CHAPTER TWO 

Histor) of rechargeable lamp 

0\ er\ ie\\ 

The charging unit 

The storage unit 

CHAPTER THREE 

The charging unit 

VI 

II 

Ill 

)\I 

\I 

VJ 

, 

2 

2 
2 
3 

4 

5 

5 

9 

13 



Principles of operation of rechargeable lamp using energy 

CAPTER FOUR 
Performance evaluation 

CAPTF:R FIVE 

Summary 

Conclusion 

Recommendation 

R.::i',:r..:ncc· 

VII 

19 
22 

25 

28 
28 
28 
29 



CHAPTER ONE 

INTRODUCTION 

Background of the Study 

A lantern is a portable lightening device used to illuminate broad area's. 

lantern·s may also be used for signaling as torches, or as general light source. The 

term "lamern·· is also used more generally to mean a light source or the enclosure 

for a light source. Rechcirgcable lanterns arc very usefully ele ctrical gadgets which 

arc quite popular during instant power lailurc fro m the national grids. The lantern 

could be instantly be illuminated through battery backup and never allow us to 

stumbl<: in the darkness. Although you will find a Varity ol'thern in different shape 

and si1e in the market but having your 011 n emergency lantern at home at lower 

cost than the one being sold in the commercial places can be an experience. It will 

not onl) help ) ou to create a quality design but also will acquaint you to the 

technical aspect of the S) stem under consideration. (Erickson & Maksirnovie, 

�001 ). 

There arc series of challenges concerning power supply especially in the 

third 11orld countries. The de1·eloped countries ha1e been able to ameliorate due to 

their technological adl'ancernent in their power sector. (Floyd, 1989). 

In Nigerian, our power supply is epileptic and very unreliable and that has 

made the citi1.cn or this country to look for :.iltcrnati1 c espec ially 11 hen there is 

po1\er outage at night, they must common alte rnati1.: is the generator 1vhich is 

po\\'ered b) either diesel or patrol and this is not affordable to man) Nigerians. 
From obsenation. it was noted that most indi1 iduals \\ho .:ould not afford 

generator �et use candles and Kerosene lamp�. (Ke ill 1989). 



1.2 Statement of the Problem 

rhc use of generator requires an operator to start it and switch the power 

supply source to generator which is time consuming and laborious. Most people 

especially the rural communities arc in serious need of affordable alternative 

electricity source that can provide adequate illumination in the nighl. This work 

has e\·olved a robust and low cost alternative source of illumination in the form of 

rechargeable lamp. 

1.3 Aim and Objcl"tin of the Design 

!"he key objective or this project is to come up with a robust reliable and low 

cost rediargeablc lantern that can be powered directly from AC mains for purpose 

or charging. the battery which speed use whenever there is reconstruction during 

the night. !"he lantern that will be designed wh..:n fully charged can operate 
continuous!) for a \cry long time period 6 hours before running down. 

I A Significance Of The Study 

·1 his paper is 1·aer) important mas it can be used as an illumination souarce for 

students. shops and homes. The use of n:chargcablc lamp unit like the 11 ork is al so 

an a1 cnuc of translating the theoretical lessons received in the class into practical 

reality thuqs, enhancing the technical skills ol"the researchers. 

1.5 Limitat ion Of The Study 

l h � stud� j, limited 10 the socict� . due> to the limited time ;1' a result of kctures. tc:st. 
as,ignnwnt. narnination and insunicicnl rund. 



1.6 Definition Of Terms 

1. Transfornicr: is dc\'icc for stepping up or stepping down an alternative voltage. It 

has primar) and secondar) windings. it has a main core. which i:. made up of a thin 

insulated 1.:.-shapc com·crt core. no moving part in transformer hence efficiency is high. 

2. Rectifier: is an dcctrical dc\'icc composed of one or more diodes that convert 

alternative current (t\C) to direct current (DC). 

3. Circuit: a S) stem nr cumpont'.nt forming a compk:te path for an electrical current. 

-t. Cu ITl'll t: i, the rate or flo" of charge in a conducting (conductor) material 



CHAPTER TWO 

LITERATURE REVIEW 

2.0 Introduction 

In this chapter relevant background international required for the design and 

construction of a reclrnrgeable lamp as given in the works of other authors arc reviewed. 

T[lc main purpose or a rechargeable lamp is to provide regulated and stable power 

to load (lamps) rcgardkss of power grid conditions. The need for a rechargeable lamp 

comes as a solution towards providing light once then: is util ity power interruption . 

2.1 History of Rechargeable Lamp 

The history or rechargeable lamp dates b11ck to the early 1920s. The first 

rechargeable lamp used mercury rectifiers and grid controlled mercury arc tubes. 

Ho" C\ er. this mercury arc power supplies had limited commercialization due to some 

problems found in their lo" capacit). fhc� "ere characterized by poor efficiency. high 

maintenance (Basso 2008 ). 

During the late 1960s these problems were surmounted '' h en the semi-conductor 

industr� de\ eloped a variety of high performance switching. The disco \'er' of these 

s" itching de,·ices became signi ficant to power supplies and had a great impact on its 

industr�. Their superior performance characteristics enable them lo break through 

markets that had been unattainable for mercury arc devices. Noncthekss. it 11as only until 

1970s that rechargeable lamps became "idcly used but with i<lll capacity (Brem n 200 I) 

·1 he light cmiuing diode (LLD) lanterns arc brighter because of the small DC 
current the� consume. In this design. '": IHI\ c tkcitkd Ill npl l'or cncrg) bulb lantern 

rather than l [D lantern because of the arnilabilil) or the cncrg� bulb and case of 

replacement \\hen blo\\n out or damaged (I inda 2002). 
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2.2 Overview 

i\ll systems designed have their unique ways of how they arc being realized. It is 

these variations based on project conceptions. configurations and types of materials used 

that makes the dilkrcnces within the products . This project work is therefore built around 

three main features. namely 

• The charging unit 

• ·1 he storage unit 

1'11c inverting unit 

2.2.1 The charging Unit 

All sccondnry batteries require direct currelll (DC) supply for charging. Basically 

n::chargeabk lamps consist of a rechargeable battery or bank of batteries which require 

constant charging. lt is this baller) that se1Tcs as an alternative power source for the 

lamp. rl1c charging unit therdore is the one that provides the charging cum:nt (DC) for 

the batter). There arc various methods that arc ..:mployed for charging batteries. 

(al Con:.tanl current charging 

ln this method of charging. the charge rate "hich is approximately normal is fairly 

constant throughout the charging period. The battery voltage rises during the charging 

and to maintain current rates. some adjustments arc made. using the variable resistor, 

which is in series "ith the battery. regulated \'oltag1:. The time required 10 change the 

batter) depend� on the extent of the battery discharge. 

(b) Constant potential voltage charging 

This method of charging is used for batlcric� subjected 10 r1:gula1or routines of 

discharging and charging, Virtuall� wm.tant applied \lll!ag<' in the region is about 

2.8\ per cell'' ith ,uitabk ballast resistor (l·ln)d 2002). 
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(c) Boost charging 

Charging ba11eries ordinarily nec essitate higher rates where the ampere rates are 

one hour at twice the normal rates are one hour at twice the normal rate at half

hour. Abnormal increase in elt:ctrolytic temperature indicates that boost ing had 

been carried out too far and should be discontinued. 'J his method is not 

recommended as a regular practice (I tanmur t 988). 

( d) Low rate charging 

ln this method of charging. the discharge requirements arc at low constant rates 

and int<.:rmillcd raws arc at average with ((rn values over a given period of time 

where charging rntes are less than normal.25% or more amperes hours then 
discharged must be put back into battery thereby making the length of' time 

complc� charge to be longer (Keill t 989). 
(e) rrickk charging 

In this method of charging any lo\\' rate charge in ampere is from 0.05-0% of 

batter� capac ity. This t) pe or charging is surticicnt to balance the internal loss of 

the baller� and therefore. keeps the batter} in the fully charging condition. Voltage 

required depends on temperatun.:. age of battery, rate used and other factors 

(Humplm!) s & Brown 1994). 

(I) Constant ' oltage techniques 

If constant \'Oltagc current is used. \'Oltagc is kept constant but this result in a 'cry 
large charging current. In the starting. the back e.m.f of the cell is lo" and this 

results in the little current. J\s the back e.111.r increase. charging takes place. This 

method is used for charging lead-acid batteries. It uses a full " a\ c pulsation DC 
"ith a centre tapped transformer. wh i..:h pro' itks full \\;l\'C rectification. 

Communication is usuall> automatic th..:n::b) causi ng a shutdo\\ n ''hen fully 

charged. The batter� , oltage increases "ith the charge 'oltagc across the resistor. 
The resistor c;in adjust the cut out 'oltagc. \\'hi!..: DJ from the four diodes 

emplO> ed for full \\a\ c n:cti tication all1m::. trid.k charging and pre,ents 

dbchargc in the e\cnt of'ptml�r failure (Sharma t999J. 
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) Constant current technique (g 

Using this noat charging technique. the current is kept fairly constant. The current 
is controlled b) the costal connected in the circuit u�ed for batteries that do not 
shO\\ apprec iable change in current level aficr charging. For example nickel, 
cadmium battery in other to manage the heat generated. rhe controlled current 
source is needed to derive the correct current for the type of cell being charged. 
Paralkl charging. 111cthod is used so that dilTcrcnt cells can be charged at the same 
timc avoiding. rotary S\\ itching technique (l�rickson & Maksimouic 2001). 

l.2.2 Transformation stagl' 

Transfor111atio11 is thc process of charging the amplitude of an AC input to a 
suitabk \ c1l11c dcp,�nding on the needed output voltage. This is achieved by using a 
tra11sli.,r111cr to ,·ith..:r step up or step down the voltage. 

r\ transl"onncr is a cit:\ ict: that com crts AC from one voltage to another" ith 

littk loss of ptl\\cr so that the pO\\Cr output is almost equal to the po\1er input. The 
tran,;fi.)nncr is made up of the input cell calkd the secondary. There is no electrical 

connection bet\\ c..:n the output coils cal kd the secondary. There is no electrical 

connection bet\\ ..:en the t'' o coils instead they are linked by alternating magnetic 

tidd in the soft iron core of the transformer (Keith 1989). 

Th..: ratio or the number or an each coil called the turn ratio. The step up 

tran�fonncr has more turns on it ' s s.:condary tlrnn thc prinwr: th.:rcb) gi,·ing a light 

output vnltnge. I he stcp dO\\ n trans!Onncr on the other hand has a larger number of 

turns on its primar: lo" output \'Oltagc. 

1 he basic: \\ orh.ing principle or any tnmsfonncr is that the prirnar) \\ inding is 

conn.-ctcd l\C.: input and the C<lil w the scninlkH": '' i nding. I he magnc:tic circuit 

coupling. the '' ind111g. i-, madc or specia l 11>\\ n:l11cta11<:c larninatcd steel. A la) er of 

O\idc mah.cs the core or sC\ aal thin ,h,·cts ,,r ,;t..:cl all isolated from one another. 

1 he cdd) current libs<.:' arc n:duccd b) ":tting up a magnetic llu' Q\1J across the 



priinary by the alternating input voltage. This leak with the alternating flux in the ·condary coil. Induce e.m.f� number of tu r ns x rate of ch ange of flux E = N(1)dt 
s� 

NdOc1J 
E:::-;tt 

d0(1l e d[=fii 

Sine<' th.: sum of th..: !lux links both coils cross multiplying gives us turns rat io 

fp - Np Turns di -
N, 

Wh,·rc £1, == primar� 'oltag.:: Nµ = primary turns; E5 = secondary volt age; N, = 

scCL'ndar� wrns ii. Ns > N1,, then the transformer is a step up. I lowever, if N5 < N5, then 

i t  is� s t ep tfo" n tran,;l(.mn..:r. 

lhcr<' ar..: thrc·..: 11"" er losses and the� ar.:: 

• The: copper It'"' (l"R) is the loss in the copper "indings. The current flowing in 

them cau�es this. 
I h.: h� st..:n.:si> lo>s is small. energy lost each time AC primary current is re,·ersed 

using llm rc"lu..:tarH.:C stee l can reduce this. 

I he edd� current loss is caused by back e.m.f and is reduce by using a laminated 

core ( 1 larumur 1988). 

2.2.3 Rectification: 

\l11111't ,., .:r� ,olid ,tali: d..:,· i cc require:' DC \'Llltag..: to operate. Hatt..:rics are 

Useful a-, pha,..: t� pc de' j.,;,·s but since their operati,1n is li1nitcd. it has to be rccharged 

and th i-, j., adii.:, ..:d \\ith ;in allcrnati'c p1)\\cr suppl� sourc e. \\hich is the 

SOHZ, 2201�,,., \l , 111tag...:' b� using. a rci:tilicr. 

lo DC 
lhcr<' an: sc,..:ral \\a�' of conn.:cting. diode> w 1nak<' a rcc tilier to con\'ert AC 

I he briJg...: r..:ciitic:r is the 111ost important bccaus.: it process full "a'e va!)ing 
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DC. /I full wave recti fier can also be made from just two diodes if a centre-tap 
transformer is used. but this method is rarely used now that diodes are cheaper. A single diode can be used as a rectifier but it only used the positive parts of A C wave to produce half \\a\e varying DC. This is also known as the single phase half wave 
rectifier (Luo & Rashid 2005). 

2.2A Th(' smoothing scagc: 

rJ1c llUtput \ oltagc or the recti fier stage contains some ripples voltage 

(pulsating DC). F ilter c;1pacitor is connected across the rectifier to smoothen the pulsating 

OC. /\still' pulsating DC' is applied across the capacitor. It changes to the peak applied 

rnliagc bct1\l·c11 pc:1ks. the cnpacitor discharge through the load and the vollage gradually 

drops. l'ih: amount wiltagc drop before the capacitor begins to change again is called 

rippk \ 1)hag..:. rJ1..: DC rnltagc or the rectifier \\"ill therefore be smoothen to pure de 

1oliagc suppl� to cnsurc that the connected DC ba1tc1) charge properly. 

2.2.5 The storage Unit: 

. \ rechargcablc batter) is an en erg� stornge de1 ice thal can be charged again 

alia heing discharged b) applying DC current 10 its terminals (output of the charging 

unit). 

Rechargeable ba11crics allow for multiple usages from a cell. reducing \1aste 

and general!\ prn\ iding a bc11er long-lcrm investment in terms or job creation and 

in1pr0\ e sl-.ill man pf>\\ er trnining industries. This is true cv..:n factoring in the higher 

purcha,,.� price of' n.:charg.cablc and the r..:quirc111cnl l(>r a d1argcr. 

,\ n:diarg.cablc ba11..:r) i> gcncr;1ll� a nwrc ,cn:,.iblc and sustainable 

replaccmc111 H> l•IH:-tim.: u'c b;Htcrics . 11!1ich ).:ClllTatc currcnl through a chemical reaction 

111 11hich a n:acti\c amide i' c011,urned. rhc anodc in a rcdiargcable ba1tery gets 

con,umed a� \\ell but at a ,Jo\\ er rate. alillll ing for m;tn� charges and discharges. 
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While in use, rechargeable batteries are the same as conventional ones. 
HClllcver, after discharging the batteries arc placed in a charge or in the case of built-in :es an AC/DC a dapter is connected . ballCll • 

While rechargeable batteries offer belier Jong tern1 cost and reduce waste, they do IHl\C a fc\\ coils. Many types of rechargeable cells created for consumer devices. 
including AA and AAA. C and D batteries. produce a lower voltage of I .2V in contrast to !llt' I.5V or alkaline batteries. Although this lower voltage do not prevent current 
opernti1lll in p1\1pc•rJ,· d.:signcd electronics. it means a single clrnrgc do not last long or 
offer the :;;11111..· pol\ 1..'r in a session. This is not the case, however, with lithium polymer 

and Jithit1m ion batt.:ries. 

Somc' t) pcs of batteries such as nickel cadmium and nickel meter hydride can 
de1·eiop ;i ba ller) 111.:rnor)· effect when only partial I) discharged. reducing performance of 

subsequent charges and thus batter)' life in a gi1 en dc1·icc. 

Rt>chargeable batteries are used in man) appl ications such as cars. lighting. 
ekctronic, signals etc. the most common rechargeable balleries are lead Acid. Nied Nimh 

and L i-lon. 

Cell: a cell or n baller) is a po\\ er supply that uses chemical energy to make electricit). 

A pr imar) cell or battery is one that cannot easily be recharged a!ier one use. 

and are discharged rolk1\\·ing discharge. Most primary cells utilize ekctrol) tes that are 

contained \I ith in abs1>rhent mntcri;d or a separator {i.c. 1111 li·c·c or liquid electrolyte). and 

are till" t<'nn cd dr� cel h. 

i\ sccondar� cell or batter� i> onc that can bc clcctricall) n:chargcu a lier use to 

pas>ing currcnt tlm1ugh the circuit in the 

rite foll•"' ing graphic e' idences the their < · 

· · b 
1ng111al pn:-di>eharge cond111on. ' 

Oppo�ite <lm:cti1111 ti> th1..' current during di,ch:irgc. 

r�charging pr,1cc''· 
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-- Electron 

- Current 

Power supply 

1- Powcr----i 

Anion 
Cathode --t---.i 

14---+-Anode 
121cctrolyte 

F ig 3.1 recharging a cell 

Voltaic c.:lls: /\ 'olt<iic cell (also known as a Galvanic cell) is an clcctroche111ical 

cell th:H use::; spontaneous redox reactions to generate electricity. It consists of two 

separate half-cells. /\ lalf-ccll is composed of an electrode (a Strip of Metal. M) 

\\'ithin a solution containing M'" ions in \\ hich M is any arbitrary metal. The mo 

halt:cdls an: linked together b> a "ire· running from one electrode to the other. A 

salt bridge is also connected to the: half cells. 

Theim ening unit: 

A pO\\ cr im crter or inn:rtcr is an electronk device or circuitry that changes 

direct current (DC) to alternating current (AC) by Luo & Rashid (2005). 

I he input , oltage. output voltage and frequency. and overnll power handling 

depend on the d..:sign of the spccilic device or circuitry. The in,·c-rtcr docs not produce 

an� Ptl\\er. the po'' er is pro' ided b) the DC source. 

,\ po\\ er in' atcr can be cnti rcJ, ckctric or ma� be a combination of 

lll�chanit:al .:!fret ( ,m:h a� a rotar� apparatu> l and electronic eircuitr'). Static inverters do 

not u �e in . 
. . , . 

· 0\ mg parh 111 tht· t:1'n' c:rsion prm:css. 

Input and output 'oltagc: 

1 1  



ut "11rn��: !\ t� pil:al power inverter  de\'i ce or circui t  requi res a relative!) stab le DC l11P 
I • I . ,1. source capab c ol  Supp Y lllg enough c urrent fo r the intended power demands of the 

l)\\l . 

p The input \'Oltag..: depends on the design and purpose of the i nverter. Examples 
;1stCr11· 

• 12VD 
" C for small�r cunsum..:r and co111111erc ial invertcr5 that typical ly run !rom a 

.0 ·abk I '2V hatter� ( l'heraja '.!005). 24 and 4RVDC. which are common standards 
ret:ha1,,<· 

' l'lll'l"l'' �\ >.l('lll:-i. for htlllll '=' · • 

• 2tl0 w 400\l l )l' .  \\hen Pll\\cr is i'rom photovoltaic solar panels. 
• 300 10 450\' l )l ' .  " hcn pnw..:r is  from electric vehicle hallcry peaks in vehicle to 

grid '' ,1,· 1 1 1 .  
0111p111 '':\\ ,·limn: t\n in\\'rlcr can produce a squnre wal'c. modi lied sine 1vave. 
p11b,·d ,i n,· \\ a l l ,. puls..: 11 idth modulat<:d 11 a 1 c  ( l'WM) or sine wave dependi ng on 

ci1n1it lk,;i g1L 1'11<: t11 o dominant commercial ized 1\ave form types of inverter as 

,, r �oo- ar'' 111,1di li<:d sim: ,, a, ·c and sine 11 m c. 
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CHAPTEI� THREE 

M ETHOD AND MATF:RIALS 

J.0 Introduction 

In this chapter. detai led design ill\·olving calcu lations and critical selection of . .,11n1,.mcnb arc <.:onsidcrcd. Construetion procedures arc abo considered .  \;lntllb l 

I , l1·1 . 1  .. 1·;11n 01 ·  a 1\:l'han.!,cabk la11111 using cncrg)· bulb. B oc' · "'  - - � t''®T 
� _J_ I � I 

'w'"" Fig 3.1 lamp 

Output current t I ., l : :'Otlm/\ 

Output ptm cr: :::' \\ alt 

\\a\1mu111 J)( ' ,ii tag..: I::, 

A( \lu111  Pn11 l'I' <.,uppl�  

Re[[] 
I 

1 he \l' main ,uppl' i> thl' ba<;ic snurc:c oi' po11cr suppl� for the project the 

''O\' -- I �\ 'lc'p-d1>\\ 11 tr;in,t'onnc:r. 1\ ,uiwbk plug b lN'd tl> clinncct the circuit 11 ith the 

llJll " 

. 

'"' <:I 1>11tkt ;tnd ;t '" itch 1, u,.:d tu bn:aJ.. the n11111cc111111 

13 



)l�1rri:1ls 

. capacitor 

. Circuit 

. coil 

. LED 

. plug 11 ire 

. Rcctilic·r 

. RL-sistnr 

. S11i1ch 

. Tr:1n:il'nn11cr 

J.I (h:1rgi11g 1 1 1 1 i t  

I hL' b.hil' principk nr n:chargcablc lamp is  that baucries are used as an alternati\e 

p.111cr ,uppl' 1 11  t imc 01· grid pO\\<T outage. l"hc baller\ n:quires I)(' voltage for charging. 

The' ,·harging un it i , the· unit that supp lie·, the charging .:urrcnt that charges 1he ballcries. 
Th( d1arging u11i1 L'Plllpri:-cs: 

1. \tL'p-dtrn 11 tra11,l(m11 

ii R,·,111icat11111 

iii. liltcring 

IJI I ra1hl(1rn1cr 

l hL· t ran,1;1rmcr 1, :1 ,ti:p-dcn1n tr;111,li >1·111cr 11ith centre iap at thL· sccondar' 

trnnin- I I d ih ' l(ll\ 11 i11 li1,!. 

llit r;uing of the 1ra1hll1n11i:r: 

�:11\' 12\ �llllm1\ 
r t� -quen<� ul ,uppl� ,OJ It 

�lllg in V ,\ \' ___ x currenl rat ing 
14 



1 2 x  SQQ x 1 Q3 === 6.QVA 

, "'O 707 V .... "·----------- --- - - ----- ----- 3
. 
! '""' . 

1'1 111\ 
\'1111· � 

1 :  
0 -u-

::; 16.97 ;,. l 7 

(bl  Rc'<'li lic'; l l i 1 ) 1 l  

I he' ·') 'lC:lll <)f rc'<.:ti licatioll was the bi-phase rectification using two diodes. The 

dwicc l\'400 1 a, the' rl'c:tilic:ation diode \\as based on the fact that maximum normal 

1i1n1 ;ml c111Tc'llt '' I . \  f1>r lN400 1  \\ hik lh<: 111a:-.i11111111 curn:nt of the tran�l'onner 500m/\. 

�I") the l'<'<lk Ill\ c:r,._: ' ol tag.c ( P l  V )  rating of 11'400 I j, :'OV ''hi k transformer can only 
pr�>Clll .1 pc':tk ill\ cr,c' ' oltag.c as cakulatcd bl'11m 

\'Hhl.\ , .,. 
\ -,- = 0.707 \ "'·"·--------------------.>.2 

\ -

\ ' 
�\ HIU\ 
--,,- = 0.636 v., .. "·-------------------- 3 . 3 

I', ,, 0 .6:'6\' .,,,., 

\ I /Jc. 
ll h H 1  

1 : 1• 
lit. iii 

t l( x�1·  

\' __ ,::. 1 Yl: 
llu1 \' ().7(}7111.I\ 
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V011, 0. 707x 9I<B.!3 7 

' 1 3.33 V 

Peal.. im er�c ' oltagc (Pl  V )  2V111"-----------------------3.4 

!'IV 2x Ul.87 = 37.74 

Pt v == :rnv. 

tel l ' iltration 

Du<' t1' thl' l:Kt that a pun.: DC I 2V is expected from the charging unit. the lilter 

.::1p:i<·it<'I' an.' u:«.:d t<> smoothen the pulsating DC output or  the rectifiers. The value or 

th<' liltl'r «ap:icih'r j, l·akulatcd belo\\ 

\' - _.'.!.;_ ----------------------- --- 3. 5 h)· Erickson r �re 

\\ hcrl': 

II 111:i,i1m11n current to be demamkd 

I frcqu.:nc� nf th.: input ' ohagc 

\', rippk ' <>ltag.: 

\'.,,., \ l\ltag.: alkr r.:c t i lication 

\ \'mar 
nll• -,-,-

, z  

\' \' x J'i. 

1 2 x  I .  1 1 '1 -- 1 6.97V 

Frequ,-nl'' I 501 11 

""u111111g < I  rippk tact<'I' I r )  07. 7° o 

\', rippk fo<'l<'r x \  "---- -- ---------- -------3 .(' 
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� == 1Kn 0.00 1 
swndard 'alue is I Kn 

The complete circuit diagram of the charging unit is sho\\ n below 

�LEDl Q, 
050.* I I T, I D , D, R4 

D, 12V 

12V 

hg. 3.2 Charging unit 
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1 c ha1 e more than one battery. the) are connected in parallel and it last longer 

I hl'll ' 
1 d'n11. on the n u1nber of batteries and the ampere hour rating (Al I) of the batteries 

J�r�n i -

-

rating: 

The baller: used for this project is a rechargeable batter) 11 ith the foll mi ing 

12V (lithium ion hatter: )  

Ainpcrc lwur rating ),\ J  J 

llalll'I': p1m1.'r 1 ' 1 1  /\1 1 (illllpcrc hour) ------------ (3 .5 )  

l\,11c·r. I '  I \' ( 3 . 6 )  by l lu 111phreys 

\I hl'l'L' p (1\ad JW\\ 1.'I' 

I " f'/1• 

P _ P /I 
R- -

1 

Pl 

� 
p 

\\ here. \' 1 ult.1gc 

I' p1m .:r d ..: m a n d c:d h: load. 

t 1 lll1.' in  hour 

1'11 hattc:r: il lllpt:rl' hour. 

t � = 0.75/tr.�· 80 

IJ.75hr, x 60 

451111n 
20 



Asstnning. losse� in the circuit 

:: SOmin. 

Thi� t ime can be increase by using baltery ol' highcr Ampere hour rating and using e than one hatter) . ninr ' 

rh� hatlcT� i' Shtm 11 b..:lo\\ . 

----

(a) Schematic diagram of 
1 :2\' rechargeable 

batten· 

3.3 Thr inHrl('r uni t :  

� 1 1 1 1 1 1 1 1 1 1-- -
(b) Circuit diagram l 2V 
rechargeable battery 

The im crtc•r unit i, t he unit that com ens t he I 2ck 'olt uge to ac voltage the circuit 
diagram of the• im crting. unit is dra" n belO\\ . 

AC out �----- 0880..-___ _ 

i 
L h ,+12V 

222"' L
. I � I I 

T 
hg. J .5 

2 1  



. . lcs of operation of rechargeable lamp using energy 
priur1Jl 

1 he opcrntion o r the system is substantial ly  as fol lows. Rechargeable lamp using bul b consists or the AC lllains supply unit. charging unit . hatter) unil.  im erting 
lll�r�� 

11oit. 

rhese' unit an: COllnl.'ctcd tOQCthcr to flll'lll ti , . . · , ic system respectively. 

1 ig .l.h is thl' ge•ne-ra l c i r.:uit diagram of th.:- red1:irgei1blc lamp. I t i� the direct coupling of 
e;id1 un it that 1 1 1ake·, up lhl.' s: stein.  S\\ itch (swi1d1 I )  connects the /\(' mains 220V 50Hz P""cr ,uppl: frurn the· grid In the· l:in:uit. When the switch is closed. the transrormer T. 
primar1 l'<•i l is 1\.•e•d " ith 220V AC \\'hich gives I 2VAC at the secondary. The rert ifier 

liill 11a1 e b i-ph;t>L' re'L' t i lins the 1 2VAC to give a pulsating DC l 2 V  which is then filtered 
h) till' <.':lpac·i1,1r. I he I F l  )1 ligh t up to indicates baller) charging and power suppl) from 

grid. I Ill' I � \· ,·hargl.'s the baller: . 

\\hen the· tr;111,1,tm <.:LllldtKt at a cut-off pllint due to th.: vlll tagc drop acros� the 

bJ,( " i ll drnp b,·1,1\\ thr.:-shold of the· lrnnsi,tor the transi-;tor 11 ill b� off. the transformer 

11 ill •'Pl'<'"' the change or c urrent 11011 ing through it 11hich result� in change of magnetic 

lidd in till' tra1hliirn1cr. I hl' actiun II i l l l'L'SUlt in a production or pub� I oltage in the 

111nding ,,r traiblllnnc·r. the m ic a  capacitor 222·1 11 i l l  allo11 the pube current to 11011 

through it {\\ \) lhL' ba.,e or the transistor. the transistor II i l l  Sii itch ON again and I oltage 

• ·ri · · I · 1 1  I I . ti 31 tlie frc,;h hold The process 11ill rnntinuc and the 
"' (" It ' lihl' \\ I l rop ()\\Cl 1 , I . . 

cirniit 11,1rb at a freq llL'IKI of' :illl  1 1  

22 



� °' c 25071 1 11 T1J!�'° t ��v + 

C>l 220 

k T. -t ill 
I �qnnl - I I I R ,  

1 12V, 
(4 

+ 2SV 12V Key A 

___ I I I I I I 220 

HC011�1rnrtio11 prorcdurrs: 

Step I I h,· '"'111pk1c ,� ,1c111 " a� first Cl11m.:c1cd on the: bread 10 ensure that it \\Orks 

"�<'r�rl� I 11,· :t"l' l l lhh j,, then transkrred 10 the o' erboard. The arrangement or 

"'mptin,·nt 1111 th,· ,.k,·tric hoard 

ltep 2 Othl'r L'lllllp111 1,·11h " ,·re sekctccl and checked and tested di fl'crt11th bd'ore their 

"•<tnbh ' I · · · 1 · I · 
• �,· 011 a br,·adbllard. I he asscmb ' \\<IS 1 11 stages acrnrc 111g to 1 1c un11s. A 

•U(\ · 
. 

II I 

"' 111 l\ll'h uni t  ):!U \ C  \\ ii\ w the ,11b,,cqu,·nt one 1111 1 1 1 a 1 1..: stages rcsuh " ere 

'\lll�n I · . · · 

· tc.11 ,111J.. " '1 '  ll"'' tu 1 1 '  th,· \!OSI l · l  I ,. 

l.i ( · oupling 

�. '"" hmg '" ' '" "'"''" '' "" " '"''"'' ,,,,.,oc "'" "' ,hb ''"" ""<l "' , 

"'"''"' i '" 

. 
. . 

. . . . 

'trt' \\ a'.'\ . 

_, · 
'n" "'"' \ "'' h" ', '"" ""'". 'h <> '" '" "" "I"''"""'' " " •I"''"" "" d 

he d,., 11.'.L' " ,1, P''" i:rl'll ,1g.11n. I he "1lt.1gi: ,,ak ol the mct,·r r.:ad �50\/ AC. 

�ckd I • . 

. 
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. Ull<td n:,u \\ opened the chapter for the final part or the project Soldering and rill' -

p;1ckag.ing.. 

I .  Connect the transformer to the inverter board. 

2. (onn.::ct S\\ itch.'.:! pin v. ire to transformer input. rl, 

3.  Conn�ct th� batl�l') 

Both \\Crl' cardull� lkine. especial!) the soldering. which \\a; carried out on a Vero board 

11i1h a g.<)Od snld..:ring. inm. Alier th.:: linal ass..:mbly in�i<lc a case<l box of quali1y plastic 

an<ltht:r t..:st " �1, dnnc. 

'iJ.O � 8 . 
" �  i 0 

0 
"£�  

holes 

1- ig 3. 7 pacl-.agc diagram or the system 
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rhe drnph:r deals. 

displa) ing. the a'scmbh:d 

circuitr> tk,igncd. 

CHAPTER FOUR 

Constructional Analysis 

main!) "ith testing of the sy�tcm performance. evaluation. 

components as mounted on the Yero board according to the 

lh: tc,ting nt" ca<.:h <.:0111poncnl. sub-units and the rntirc 'Y'te111 a lter assembl ing 
11 a' mentioned 

Prrfonn:111n' E\'aluation 

In  11rdcr to a,;,;c,;,; the performance or the rechargeable lamp using en erg) bulb. 

s11111c mc•1>mc111cnt,; " cT..: considered from each of the syste111. 

1"11c t..:,;t, c1mductcd "·cre in t\\ o phases: one on the ckctrical components and the 

other atkr ,,,nnccting it. The m·crall test "'" carried out "hen the S) Stem "as finally 

coupled wgcthcr. I h..: equipments u�cd for th.: t<:>t ing includ..:: digital 111ulti-1m:ter. 

I c,1 ing (continuit> test and short circuit te>I) 

\'ari1n1s test> short "ere carried out before. during and the construction had been 

cmnpktcd th..: digital nrnlti-meter \\aS used extensi' cl) during the implementation 

procc,s and te;,ting ,1ages. ll \\'as used to check the cont inuit) of soine components to 

make >urc th<-' t\\\l l ine> do not touch (short circuit) test due to improper connection.  The 

n1 i l l imc1cr \\as emp loyed at di fferent level or troubled shooting. Che t<.:st carried out arc: 

continuit> tc>b. components test and resistance test ..:tc. 

l he '> stcn1 " a' plug to the 1 3 /\ stKket out kl. and then �"' itd1�s ON. It "as kti 

for �5minutcs. " ht:n disctmn.:ct..:d from th..: 1 3 /\  sn..:kct the pol\ .:r "'urcc " as not longer 

25 



1 , mains suppl) bu\ from lhe banery which gave an oulpul lhat powered the energy 1r,1!ll t lc 

, ·d in th<.: $) Sl<.:111 �ulh 11:.c 

f;itik .J. l 1 es\ R..:sull 

SNo 
k--1 
r 2 
i-3 
�� 

l Qua111i1ics
-

I -\ Output ' ollag.c 

1 ( )utp11t Pll\\ er 

1 1 : rcquc11c\ I . 
\ .:urr<.:111 I 

\ Obtained resuh 
I I 2'.!0V 
I 
I 1 1 0" all 
I I 501 1/ I 
I 4000rnAh 
l 
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1 ,ibk .J . 2 :  l\ist h aluation 

s No J Component 

I I rransfonncr 

_ c
·
yp; -1�ting l u;:Jil T Cost N 

L 
lsoo -

tot� 
500 -I 1 220112v 

r 2 --·1 1 ransi,tor -J.MOSFET 12 j 4oo - I 400 _j -- 1 '"f 
I 

Diodes 

�� \ l Fl) 

� ., 40 - 140� 1 00 100 
h \ R..:,istor 

r 6 R..:�istor 

_.. 1 Kn - _ -hi ----h'o 
22Kn 1 3 - J 9o - f 9--0--

' 7  Ri...�:-:i�li.'r \ 1 1 Kn I 1 [ 20 i� j.--�-�47?1{ -12- _ 
_ ,
1 1 00 __ ��-

I 
i g  1 l'apa.:ittH' 

l'apa.:itor . 1 1 11{ 
_ [_1 _ __  J20 

_ _ \ )� __ 

9 

10 l'lli I 1--- - ·-
1 - 1 1 1 400 -+400 

+--1- - fl - -1 so -- - r so---� I I  S" it.:h 
1 2  1 k:ll sin!-. 

1 3  Plug " ir� 

I I 1 -- - --l 
l 

- I 2 [ 200 - - 200 I I I 
- �  I I -----, 

I 1 50 50 I I I _J ---- --1 

-
+ 

-
. 
-

' 
' 

. 

6 -I 3000 I 3000 I l.J Rcdiarg.:ablc I L.1-1011 I 1 
_ 

\ 

! � - - --· -=----1 
I I . I �

·
50 I )0 1 5  Jump�r ---- --+--__ - t - - --- -1 1 - 50 so I 

1 6  

1 7  
I + - , -� . . - -1----- -- - -----n· - !<loo 1000 1 

Sokkring 

' I I - I 1 00 100 I 
Pla,t1.: <:<i-1ng. I I· ·1 _ - - 1  
1 .a111p 11\)1t1cr I r--- __ ---1-----i 

., 
- ·--- 25,;:--- 1 go I go 1 

l· n.:rl!.' - � ___ _J - · ------ - - - -- )()() I )0() ! 
'O !'vlisccllancllll> 

J 
I I \ 

- • I 1 ( iranJ 6.820 \ 

I K  
19  

I total 
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CHAPTER fl VF.�) 
SUM MARY, CONCLUSION AND RECOMMENDATION 

SUMMERY 

r11is pro,iee\ repon has been pn:pan:d 10 rctlcct 1he ,1 ork carried ou\ from 
i;oncq11i,1n \tl impkmcn\ation. rlH: ne,·cr ending driv..: ltl\\ards smal ler. lighll) eflicicnt 

and high eapac i t) electronic pn\\e�r suppl) nec..:ssi tatcd the design and construction of 

rcchnrgec1bk lamp using e·ncrgy bulb. Thl' system consist bank or balleries which charges 

and ston: charg..:� " he·n thcr..: is utilit) pll\\Cr supply "hil.: it discharges al the time of 

ulilil) p1mn 1l\1tagc tu prn1 ide tiutpu\ capable o r p1mcring energy bulb. 

C'ONC'Ll'SION 

I he' d..:,ign and construction of a rechargeabk lamp using energ) bulb was 

achic1 cd i n  thi' pn1,iect through the use nf 1011 <:1\St components 11hich are rcadil) 

c11 aibbk in the mark<:\. I he idi:a 11ao; lO <l\llid a wbu>\ and c1"\ ..:ll\:cti1c rcchargt:able 

lantern. 

RECOi\\ i\ \ f.;'\OATION 

In the e·nur,e nf t\fr, rcsean:h 11orks. se1t:ral foctors and chal lenges ha1e been 

encountered " hich should be ta\.-cn into careful consideration 11hen modi I'> ing the design 

for t'nhalll:<.'d rerliwmancc. 

I hc,c include: 

Adequate.: protect ion against voltage surg.L' and >riJ..c> should b<.' incorporated in the 

d.:,ign 111 a1 , 1 id frc.:qucnt darnag.: of s.:n>ili'.: n1111rn11ents l i\..e tlll lSl· l ·  I S  

1 he battl!r' could b.: n.:placcd " ith higher rated halter� to increa'e the duration of 

un-energi1cd opc.:rati11n. And also it  is rt:commc!llkd that the project \\Or\..� ,hould be 

gill;n on tune t'' the ,tm\cnb '-O a> to ha1c e:miugh ti1m: 1«1r rc,c.:arch and construction of 

the ,� :,tl'm 
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