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ABSTRACT

The design and construction ef rechargeable lamp energy bulb is presented in this
report. The rechargeable lamp is an emergency lighting device which is normally
powered by a battery that is recharged when there is power supply to it and
discharges through a load sehich is energy bulb when power supply is cut off. The
rechargeable lamp is renewed as its component consists of a 12v step down
transformer with center tap. the bi-phase rectifier, the filter, the battery. the
inverter and load. The design and analysis of the lamp are explained i detail
including the test carvied our and the result obtained. Recommendations are also

stated for mprovements.
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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 tor signaling as torches, or as general light source. The
§ term “lantern™ is also used more generally to mean a light source or the enclosure
for a light source. Rechargeable lanterns are very usefully electrical gadgets which
are quite popular during instant power failure from the national grids. The lantern
could be instantly be illuminated through battery backup and never allow us to
stumble in the darkness. Although you will find a Varity of them in different shape
and size in the market but having your own emergency lantern at home at lower
cost than the one being sold in the commercial places can be an experience. It will
not only help vou to create a quality design but also will acquaint you to the
technical aspect of the system under consideration. (Erickson & Maksimovie,

2001).

There are series of challenges cencerning power supply especially in the
third world countries. The developed countrics have been able to ameliorate due to

their technological advancement in their pewer sector. (Floyd, 1989).

In Nigerian, our power supply is epileptic and very unreliabie and that has
made the citizen of this country to look for alternative especially when there is

power outage at night, they must common alternative is the generator which is

powered by either diesel or patol and this is not affordable to many Nigerians.
From observation. it was noted that most individuals who could not afford

generator set use candles and kerosene famps. (Keitt 1989).

i . il ]



1.2 Statement of the Problem

The 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 are in serious nced of affordable alternative
electricity source that can provide adequate illumination in the night. This work
has evolved a robust and low cost alternative source of illumination in the form of

rechargeable lamp.
1.3 Aim and Objective of the Design

'he key objective of this project is to come up with a robust reliable and low
cost rechargeable lantern that can be powered directly from AC mains for purpose
of charging the battery which speed use whenever there is reconstruction during
the night. The lantern that will be designed when fully charged can operate

continuously for a very long time period 6 hours before running down.
1.4 Significance Of The Study

This paper is vacry important mas it can be used as an illumination souarce for
students. shops and homes. The use of rechargeable lamp unit like the work is also
an avenue of translating the theoretical lessons received in the class into practical

reality thugs, enhancing the technical skills of the rescarchers.
1.5 Limitation Of The Study

The study is limited to the society. due to the limited time as a result of lectures. test.

assignment. examination and insullicient tund.




1.6 Detinition Of Terms

1. Transformer: is device for stepping up or stepping down an alternative voltage. It
has primary and secondary windings. it has a main core. which is made up of a thin

insulated E-shape convert core. no moving part in transformer hence efficiency is high.

2. Rectifier: is an electrical device composed of onc or more diodes that convert

alternative current (AC) to direct current (DC).
3. Circuit: a sy stem of component forming a complete path for an electrical current.

4. Current: is the rate of Hlow of charge in a conducting (conductor) material




CHAPTER TWO

LITERATURE REVIEW

t2.0 Introduction

In this chapter refevant background international required for the design and

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

The main purpose of a rechargeable lamp is to provide regulated and stable power

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

comes as a solution towards providing light once there is utility power interruption.
2.1 History of Rechargeable Lamp

The history of rechargeable lamp dates back to (he early 1920s. The first
rechargeable famp used mercury rectifiers and grid controlled mercury arc tubes.
However. this mercury arc power supplies had limited commercialization due to some
problems found in their low capacity. They were characterized by poor efficiency. high

maintenance (Basso 2008).

During the latc 1960s these problems were surmounted when the semi-conductor
industry developed a variety of high performance switching. The discovery of these
switching devices became significant to power supplics and had a great impact on its
industry. Their superior performance characteristics enable them to break through
* markets that had been unattainable for mercury arc devices. Nonetheless. it was only until

1970s that rechargeable lumps became widely used but with ow capacity (Brown 2001)

[he light emitting diode (L.ED) lanterns arc brighter because of the small DC
current they consume. In this design. we have decided to opt lor encrgy bulb lantern
rather than LED luntern because of the availability of the encrgy bulb and ease of

replacement when blown out or damaged ( 1inda 2002).




.2 Overview

All systems designed have their unique ways of how they are being realized. It is

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

that makes the dilferences within the products. This preject work is thercfore built around

three main features, namely

e The charging unit

e The storage unit

® The inverting unit

2.2.1 The charging Unit

All secondary batteries require direct current (DC) supply for charging. Basically
rechargeable lamps consist of a rechargeable battery or bank of batteries which require

constant charging. It is this batiery that serves as an alternative power source for the

lamp. the charging unit therefore is the one that provides the charging current (DC) for

the battery. There are various methods that arc employed for charging batteries.
{a) Constant current charging

In this method of charging. the charge rate which is approximately normal is tairly
constant throughout the charging period. The battery voltage rises during the charging
and (e maintain current rates, some adjustments are made. using the variable resistor,
which is in series with the battery, regulated voltage. The time required o change the

battery depends on the extent of the battery discharge.

(b) Constant potential voltage charging
This methed of charging is used lor batteries subjected to regulaler reutines of
discharging and charging. Virtually constant applied voltage in the region is about

2.8v per cell with suitable ballast resistor (Floyd 2002).




(¢) Boost charging

Charging batteries ordinarily necessitate higher rates where the ampere rates are

one hour at twice the normal rates are one hour at {wice the normal rate at half-

lour. Abnormal increase in electrolytic temperature indicates that boosting had

been carricd out too far and should be discontinucd. This method is not

recommended as a regular practice (Harunur 1988).

(d) Low rate charging

In this method of charging. the discharge requircments are at low constant rates

and intermitted rates are at average with low values over a given period of time

where charging rates are less than normal.25% or more amperes hours then

discharged must be put back into battery theteby making the length of time
complex charge 1o be longer (Keitt 1989).

(e) Irickle charging
In this method of charging any low rate charge in ampere is from 0.85-6% of
battery capacity. This type of charging is sulticient to balance the internal loss of
the battery and therefore. keeps the battery in the fully charging condition. Voliage
required depends on temperature. age of battery, rate used and other factors
(Humphreys & Brown 1994).

(1) Constant voltage technigues
L constant voltage current is used. voltage is kept constant but this result in a very
large charging current. In the starting. the back en.f of the cell is low and this
results in the little current. As the back e.m.l increase. charging takes place. This
method is used for charging lead-acid batteries. [t uses o full wave pulsation DC
with a centre tapped transformer. swhich provides full wave rectitication.
Communication is usually automatic thereby causing a shutdown when fully
charged. The battery voltage increases with the charge voltage across the resistor.
The resistor can adjust the cut out voltage. While D3 from the four diodes
employed for full wave rectilication allows trickle charging and prevents

discharee in the event of power failure (Sharma 1999).




@ Constant current technique

| thi ﬂ R (5 gl 1
Using this float charging technique, the current is kept fairly constant. The current

is controlled by the costal connected in the circuit used for batteries that do not

N current level aficr charging, For
cadmium battery in other 1o man

show appreciable change i
example nickel,

age the heat generated. The controlled current

source is necded to derive the correct current for the type of cell being charged.

Parallel charging method is used so that dilTerent cells can be charged at the same

time aveiding rotary switching technique (Erickson & Maksimouic 2001)

? Transformation stage

Franstormation is the process of charging the amplitude of an AC input te a
suitable value depending on the needed output voltage. This is achicved by using a

trunstormer (o eithier step up or step down the voltage.

A translormer is a device that converts AC (rom one voltage 10 another with
little loss of power so that the power output is almost equal to the power input. The
transtormer is made up ot the input celt called the secondary. There is no electrical
connection between the output coils called the secondary. There is no electrical
connection between the two coils instead they are linked by alternating magnetic

field in the soft iron core of the transtermer (Keith 1989).

The ratio of the number of an each eoil called the turn ratio. The step up

wanstormer has more Lurns on it's secondary than the priniary thereby giving a light

output voltage. The step down transforiner on the other hand has a larger number of

turns on its primary low output voltage.

The basic working principle of any (ranstormer is that the primary winding 1s
: + windi welic circuit

connected AC input and the coil 1o the secondary winding. The magnelic

ated steel. A layer of

. — = A cluctance lamin
coupling the winding is madc @f special low reluctance

- - ol B one another.
oxide makes the core of several thin sheets of steel alf isolated Irom

: : oF X across the
The eddy current losses are reduced by seiting up @ magnetic llux Ogry
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o

primary by the alterating input

vollage. Ti .
ge. This leak with the alternating flux in the

secondary coil. Induce e.m .f= Mumber of t
A Urms x r.

ate of change of flux £ = Ngyydt

NdO(1)
RS dt

dom _ ¢
e <

dt N

Sinee the sum o the flux finks both coils cross multiplying gives us tums ratio

o
Tums — = —
dr N

Where &, = primary  voltage: — T v
p = | ; wge: Ny, = primary urns: E; = secondary voltage; Ny =

secondary tuens 10 Ng > N,y then the wansformer is a step up. However, il'N; < Ng, then

itis astep down transtormer,
There are three power Josses and they are:

o The copper lass (I'R) is the foss in the capper windings. The current flowing in

them causes this.

o Ihe hysteresis loss 1s amall. energy lost each time AC primary current is reversed

using low reluctance steel can reduce this.

o The eddy current loss is caused by back em.f and is reduce by using a laminated

core ( Harmmur 1988).
223 Rectification:

Lo e DC valtage 10 Operis. Batteries are
Almost cvery solid state device requires PC oltage to Bpe A
useful as phase 1y pe devices but since their eperation is limited. it bas to be recharged
d>C & T . _
' S power S source. which is the
and this is achicved with a0 alternative pOWel supply source. whic
1S achiv h:
T a recli e
SO0HZ, 220an 3 AC Y olges h.\ using & retiriies
15
. des ke a rectifier 1o convert AC
I ] ways of conpecting diodes 10 make AT
here are severdal Wil . a Ny :
L ee it process full wave varyng
o DC. The bri fier is the most important because it proces .
1e brigge rect!



pC. A full wave rectifer can algo b
¢ made from just (w

i - .

=it Al method is rarely |sed now tf
] > h
single diode can be used as a recifiey but it only

wansformer o diodes if a centre-tap

al diodes are cheaper. A

_ used the positive parts of AC wave te
g BC. This is also know

rectifier (Luo & Rashid 2003).

produce half wave vary
n as the singlc phase haif wave

224 The smoothing siage:

Ihe output voltage ol the rectilier stage containg some ripples voltage
{pulsating DC). Filter capacitor is connecled across the rectifier to smoothen the pulsating
DC. As (he pulsating DC s applied across the capacitor. It changes to the peak applied
voltuge between peaks. the capacitor discharge through the load and the voltage gradually
drops. The amount voltage drop betore the capacitor begins to change again is called
ripple voltage. The DC voltage of the rectifier will therefore be smoothen to pure dc

voltage supply to ensure that the connected DC battery charge properly.
225 The storage Unit:

A rechargeable battery is an energy storage device that can be charged again
after being discharged by applving DC current 1 its terminals (output of the charging

unit).

- : ages fr reducing waste
Recharecable batteries allew far multiple usages from a cell. reducing wa

and senerylly providing a better long-term investment in terms of job creation and
2eNCrally g e 5
< ¥ . . (T T4 ’ AVEH "y o o 'n hig.hel'
improve skill man power (raining industries. This is true even factoring in the g
Sh 3 o &
squircinent lor a charger.
Purchase price of rechargeable and the requircinent lora charg

‘ + scasible and  sustainable
| hle  battery is gcncr;lll) a more sewil ¢ h
A rechargeable  balten) | .
. i afe eurre -ough a chemical reaction
Placem time use batteries. W hich generate current througl
R i rge battery gets
v amade in a rechargeable battery gets
W Which a reuctive anode s consumed. The ant de
' 2 : o . .Jae -
b ‘ flowing for many charges and discharges.
allowing \

Consumed s well but at a shower rate:




Wl ]lﬂ 3 <
1 use lLChdl e ble ballellbs are

Jowever. after discharging the batteries are |
N - =1 p
patteries. an AC/DC ad

the same as conventional ones.

o] aced in a charge or in the case of built-in
aPleris connecteq.

While recharge: Cri
echargeable batk:nes offer petter long term COSt
<= (=3

any Lypes of recharge
ineluding AA and AAA. C and D b

B e o Horieoil M and reduce waste, they
: 4 s.

able cells crealed for consumer devices.

o atleries. produce a fower voltage of 1.2V in contrast to
~ 1.5V ol alkaline bauerie .

the ki batteries. Although (his lower voltage do not prevent current
operation in praperly: designed electronics. it means 3 single charge do not last long or
Mar the 88 o WVET T T TR T

offer the same power in a session, This is nol the case, however, with lithium polymer

and lithivum 100 batteries.

Some types of batteries such as nickel cadmium and nickel meter hydride can
develop a battery memory effect when only partially discharged. reducing perfermance of

subsequent charges and thus batiery life in a given device.

Rechargeable batteries are used in many applications such as cars. lighting.
electronics sienals ete. the most common rechargeable batteries are lead Acid. Niced Nimh

and Li-lon.
Cell: 4 cell ar  batters is a power supply that uses chemical energy Lo make electricity ..

A primary cell or battery is one that cannot casily be recharged afler cne use.
and are discharaed follosing discharge. Most primary cells utilize clectrolytes that ate
contained within absorbent material or a separalon (i.e. o [ree or liquid electroly te). and

are thus ermed dry cells.

A 1 Il or battery is ane that can be electrically recharged after use to
secondary cell or battery & i
' i UITe couch the cireuit in the
their arigipal lischare condition. by passing current through

wiginal pre-discharee n 0 : o L
) " L The following graphic evidences the
MPosite ion (o the current during discharge. The following -grip

direction Lo the <

®harging progess.
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Fig 3.1 recharging a cell

Voltdic cells: A voliaie cell (also known as a Galvanic cell) is an electrochemical

cell that uses spontancous redox reactions to generate electricity. It consists of two
separate halt-cells. A lalf=cell is composed of an electrode (a Strip of Metal. M)
Within a solution containing M"" ions in which M is any arbitrary metal. The two
halt=cells are linked together by a wire running from one electrode to the other. A

salt bridge is also connected to the halt cells.

The inverting unit:

A power inverter or inverter is an electronic device or circuitry that changes

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

The input voltage. outpul voltage and frequency. and overall power handling
C ase. =
depend on the desion ol the specific device or circuitry. The inverler daes not produce

any power. the power 1s provided by the DC souree
i qer can be entircly clectric or mity be a combination of
A power ipverter ¢ > ' —
14 electronic cireuitry. Static inverters do
Mechapical offeet (such as a rotar apparatus) and clectronic o \
nical etfect (s s a rotar

SONS.
M0t use noying parts in the conversion proce

Input and output voltage

Y




] ot voltage: A typical powg

rinverter dew:

de\qce R A0 .
) OF Cireuit requires a relatively stable DC
Ying enoug

el Souree capable of suppl
e

h cumre e a
urrent for the intended power demands of the

he input volige depends on the desigpy

S‘SICI“- ! and . . . |
) and purpose of the inverter. Examples

~ for smaller con oy
HyDC for smi consumer and ¢q oL L
- WMarcial inverters that typically run from a

[fdmrgt‘“bl"‘ 12V batery (Theraja 2005). 24

and 48VDC. which are common standards

for home cnurgy Systeins.

200 10 F00VDC when power is Prom photavoltaic solar panels.
o 300 0 430VDC when power is from cleetric vehicle battery peaks in vehicle to
arid system.

Duiput waveform: An inverter can produce a square wave, modified sine wave.
pulsed sine walls pulse width modulated wave (PWM) or sine wave depending on

cireuit design. The two dominant commercialized wave form types of inverter as

of 2007 are modilied sine wave and sine wave.
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CHAPTER THREE
METHOD AnDp MATERIALS

30 Introduction

n this chapter. detaile N M
l ailed design jnvoly

ilﬁ kl\lClllLllvﬂ S crilica S‘vk’u-: ‘
A . ns and ‘a Y
yarQ 5 con YONCeNts are ¢ )H\fldk’lkd. (e \Hl\fl['LlL'liUH proc | C

. {e C cedures

are also considered.

glock diagram ol a rechargeable famp using enerey bult

Fig.3.1 7—Larﬁz‘7 Switch

Output current 4 1,3 2 S00mMA
Oulput power: 235 Watl
Maximum DC voltage — 12

ACMuin Power Supphy

= W v lor the project the
The AC i pply is the basic sourge of powdt supplhy proj
c matn supphy b B o
i i : ; .ol the circuit with the
RNV giep-d ranstorimer. A syitabile g s used (o connect the G
=V L2V siep-down trans A ‘
ok the connection
Yall Socker outlet and ot switeh 8 usied to break 1€
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paterial®

) fapacim!'
_Cireuit .
- Coil
_LED .f

plug Wire |

_Rectitier
. Resistor |
- Switch

- Translormer

1.1 Charging unit

The basie principle of rechargeable Tamp is that bateries are used as an alternative
paner supphy i time ol arid power outage. The bauery requires DC voltage for charging.
The charging unit is the unit that supplies the charging current that charges the baticries.

The charging untt comprises:

1 Step-dow n ranstorm

i Rectilication

il Fihering

@ lransformer
wilh centre tap at the secondary

-ansformer
The transtormer s« _\[u|1~(|u\\ll transforme

EMing] 45 shovwn in lig.

Thc”‘i“‘_-‘ of the translormer:
2075

\ S00mA

Fre,
rLLEUL'Iln} ol supply 301z

Riing - :
2 in VA V., X curpent ranng

s

14




12X
500 x 103 = Gl

12V

‘\"m!'

Mg === i
vmfo,707 I

s
———

Vs~ p707

=1697 = 17
(M Rectilication

The system ol rectification was the bi-phase rectification using two diodes. The
dwice ENJO0T as the rectification diode was based on the fact that maximum normal

farmard cutventi s LA Tor INGOOT while the maximuam cureent of the wanstormer 300mA.

present a peak Ny erse voltage as caleulated betow

\ = = 0.707 Vi 3.2
Vi === = 0,636V yammmmmrm 3.3

V " 0.636\ [ATTTRY

VL

V —

18 &7V
Viw= 19V

Buy, 0.707

IR

15

Also the peak fnverse voltage (PIV) rating of INA0QT is SOV while transtormer can only



Vi ~0.707% 9K8.87

13.33V
Peak inverse voltage (Plv)y <oy,
pIV = 2x 1887 = 37.74

PIV= 38V,

{¢) Filtration

Due to the laet that a pure DC 12V is expected [rom the charging unit. the lilter |
capacitor are used o smoothen the pulsating DC output of the rectifiers. The value of |
‘

the filier capacitor is caleulated below

R s 3.5 by Erickson
W here:

Hmasimum current o be demanded
F-liequency of the inputhy oltage

Ve=ripple voltage

Vi - Voltage aller rectification
Vo =M s X V2

2% 1.414 = 1697V

Frequency | 5017
. ()0 77T
Assuming u ripple factor {rit

Vv, ripple Bactor X Vs """ -




15

=7X 16.96

[.185V

C=94x 107 = 94uF

er capacitor required is 94 f

eator

LED is used to indicate battery charging as shown in the circuit diagram. The LED

culated below

esistor and the value will

connected in series with

0




= 1KQ

gndard value is IKQ

The complete cireu
CIrcuit diagr, ]
&ram of the charging yni
212 unit is show
n below

M, ¢ :
Fig 3.2 Charging unit
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yransfor

mer

12VAC Output
n

of step do

transformer

filtration \\\\\\l\v

et H.cr.:_._cr:m:: and

filtration-

33 B .
vaveform of transfor!

and

Eb)
=B
altery unit:
IThe

backup battery 15 ?7_::: in the circuit where the charging unit and the
It can be single pattery OF more than one battery

I
an.a
u o
nit can be connected t@ 1t
19




noap e have more )y
when han one battery, yjyay are
: ¥ Connecte j o
N parallel gnd

moe | < i il r ne
I]d ne on the Ul]]b\[ of )’]l]CllQS and he am h
our ratin (A I)
P 0

it last longer

» ) . the batteries
[he battery used tor

this proj ;
& lest s g rect
: 3 hargeq : : 7 :
= geable baltery with the fellow ng
rahis

2y (ithium ion hattery )

Ampere hour rating -~ 5\

Batery power P A @impere hour)

'
i
i
]
7
'
'
|
|
i
]
|
f
—
(93]
tn

posver. 1M I\ =eem e

Where P foad power

Where, v voluige
P power demanded by load.
I =time in hour
Py hatiery ampere hour,
A
P =18 Shus
E 0.75hry x 60

BSinig
20




suming losses in the circuit

A

e == 50min.

This ime can be incre

ase by ysi
45 bY using battery ol higher Ampere

more than one battery., hour rating and using

The battery 18 shovwn helow |

\_‘M\M\M—_

(b) Circuit diagram 12V
rechargeable battery

{a)Schematic diagram of

12V rechargeable
battery

33 The inverter unif:

The imverter wnit is the unit that converts the [2de voltage to ac volage the circuit

dingram of the inverting unit is drawn below.

D880




principles of operation of rechargeaple lamp g
using energy

The aperation of the system is substan
- antj

R ally
iy bulb consists of the AC
‘ 3

as S, Rep :
as follows. Rechargeable lamp using

A supply uni :
PPIY unif, charging unit, bagery unit. inverting

anit.
Chese unit are comtecte
et e conlected 1ogether (o form the SYstem respectivel
espectively,

I‘r:-‘-“h is the 2 1l cireuit diagram of the rechargenble lamp

_ < IUis the direet coupling of
each unit that makes up the SYSteme Switeh (switeh |

) connects the AC mains 220V S0Hz
poner supply rom the geid 1o the cireuit. When the switeh g closed. the transformer T
primary coil is lead with 220V AC which gives 12VAC at the secondary, The rectificr
full wave bi-phitse roctitiers the 12VAC 1o give g pulsating DC 12V which is then fillered
by the capacitor. The TED light up 1o indieates batery charging and power supply from

arid. The 12V charges the battery.

When the wansistor conduct at a cut-off point due to the voltage drop across the
base will drop below threshold of the transistor the transistor will be off. the transformer
will oppose the change of current flos ing through it which results in change of magnetic
lield in the ranstormer. | he action will result in @ production ol pulse voliage in the
winding of transformer. the mica capacitor 392 will allow the pulse current ta tlow

PR ST aoain 4 age
through it twar the base of the transistor. the transistor will switch ON again ind voluge

] > process will continue and the
aross iUs hase will drop Tower than the fresh hold. The process will continue an

ereut warks ol o frequency ol S0z

R




Q, € 2507

s 39002

HConstruction procedures:

Siepl The complete systent was [rst connected on the bread to ensure that it werks

mperly. [he assembly is then wansterred o the overbeard. The arrangement ot

wmponent an the electric board

& \ 8 ~ checked ¢ (¢ i A'L'l't'll(l Cl‘OI'L‘ their
“Ep 2 Other 'U]]]PU“ LS AVEKC S Ject cdan { h Kk d and test d difl YD
« as | SlaQes ¢ 'L‘L‘»'I'Lﬁil_" 1o the units. A

iem 1‘]"L' on o 11]‘ e [h()u['d ! he assct 1b|\ was ino Slages ac |

' | < il . . =GB = i 1 were
Uess b 5 « il all the l‘lgcs resu eIt
‘ > e nL one un
MLy N e v way KO 1“\. stibse N

each Tl BN 1)

20lleyy bl TS,
e heyt gink was uses to s the MOS!

ic :
1 ¢ slaee used as a
Oum'"g heitad meter was at this stage used as
a4 dgats Sk
npcn—k'il'k'llil was sported and

¢ read 250V AC.

| e
tere Wax pothing ar the output s10et .
6 - this tiie ¢

'ﬁ:hmer instrument. A I‘C-L'hL'CL\ wWas done. ol of the et

. s volgage d&

iy i L e M
fled, The i : wercd agim-

he oy e was po
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s apod result Opened the chapter for the final

part of the project Soldering and

pgt‘]\' i\ili“g'

. Connect the transformer to the inverter board

2, Connect switch.2 pin wire to transformer input. Tl

3. Connect the battery

Both swere carefully done. especially the soldering which was carried out on a Vero board
with 1 good soldering iron. After the final assembly inside a cased box of quality plastic

another test was done.,

ventilation
holes

Fig 3.7 puackage diggram ol the system




CHAPTER FOUR

Constructional Analysis

The chapter deals. inly with testi
i mainly with testing of the system performance. evaluation

Lplaving (he assembled ¢ S
displayng assembled components as mounted on the Vero board accerding to the
Ch-,;ui\;'_\ L'L‘.\igl]\‘d.

I'he testing of cach ¢ ! 1 )
W testing off cach component. sub-units and the centire system alier assembling
was mentioned 2

Performance Lvaluation

In order to assess the pertormance ol the rechargeable lamp using energy bulb.

same medsurements were considered rom each of the system.

e tests conducted were in two phases: one on the electrical components and the

other atter connecting it The overall test was carried out when the system was finally

coupled ogether. The equipments used for the testing include: digital muiti-meter.
esting (continuity test and short cireuit test)

Various tests short were cairied out betore. during and the construction had been
completed  the digital multi-meter Awas used extensively during  the implementation
process and Lesting slages. It was used to check the continuity of suime components e
make sure the thwo lines do not toueh (short cireait) test due 10 improper connection. The
millimeter was employed at different level of troubled shooting. Ihe test carried out are:

continuity tests. components 1est and resistance test ete.

he system was plug to the 13A socket vutler and then switches ONC 1t was deft
ey e L

tor 43minutes. W hen Jisconneeted fTom the 13 A socket 1he power sauree W as not longer
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hlm’

from (¢

mains Supply but from the battery which gay

used in the system

Table 4.1 Test Result

€ an output that powered the energy

l/’!— 3 t_()-\lliwlll voltage

\ Output power
|

T

I Frequency
|
t
\‘ vurrent
!

Obtained result

1220V |
| .

I LLOwau '
. : ol 1

V2 1
|
Il J000mAh




FGony S o i ity = i
IRnnAR \ 'IT-‘p ~ [Rating ~ TUnit - - [ Costw TolalN ] 1
| Transformer Tk —"I 220/ 10v } o |SOO e v—" )
e i —Gr-~—“_g.__‘”_¢__ 5 1
Fransistor OSFET | 2 00 00 l
/e Mol BERNER L |
| Diodes ' ; [4 ( 40 ’ 40 )
J T ~ T s e {
| LED ; J |2 100 100 1
T Resistor { " ; RE =5 " a0 40 !
\ e
MRewistor ’ (29K 3 T 90
Resistor | 12KQ | | ‘ 20 LQO
| — T A
| Capacitor l[ ]47}:}” 1" ‘ 100 | I(JU_—— i
Capacitor 11 - ” I uf l 1 150 #S(i
- R T ‘;
Coil | J |! e | Ll
‘ e =il =i 50 :
Switch i ! “ ‘:’J ’7 i il
¢ : T i [200 200 ‘
Ieat sink | =2 BSRESES
—- . = M 50 50
Plug wire NS SR— SR
e Y 6 13000 3000
Rechargeable i-1on i s N
| 2 1 |
Jumper L L ”*j 1 R S
[Solclering ‘ i RS 10
Rl Tins e e (1000 1000 |
I Plaslic casing { I | L
Plastic: casing ] | : i, s T !
" Lamp holder | | PR (R | \?) ——(‘
| i e K [80 | 8C 5
At I e R
' L ‘ [ ' [ Grand :-(\,KjU 7 41
1 [ | ‘
| | |
| total !
| l ‘I | ; J L T

7




CHAPTER FIVE @

SUMMARY, CONCLUSION AND RECOMMENDATION

SUMMERY

his project report has been prepared 1o retlect the work carried out from
conception 0 implementation. The never ending drive towards smaller. lightly etficient
and high capacity electronic power supply necessitated the design and construction of
rechargenble kimp using energy bulb. The system consist bank ol batteries which charges
and store chavges when there is utility power supply while it discharges at the time of

wlility poner outige W provide output capable ol powering energy bulh.
CONCLUSION

i ¥ =iy i energ h was
[he design and constiuction ol @ rechargeable lamp using energy bult
\ } oSt ¢ ents ich are readily
achieved in this project through the usc of low cost components which ar adily
| . j robust & j JITective rechargeable
wailable i the muvket. The idea was (© avoid a robust and cost ellective 2
AN < 4

lantern.

RECOMMENDATION

e hallé s have been
| WHSE s I'C\'Cill'\lh works. SC\CI';II tactors and challenge d
fn the course O 3 -

ul considerai ; dilving the design
1 which should be talien into carel’ul consideraton when modihying
enC(WUnlCl'L‘l AN Chl S

for enhanced performance.

These include:

ol i OE l"”"iﬂlh\.‘
u tion 1 ainst voltage surge dl d S (TN hUll‘d be n COrpurd (¢
Aate protection gty
/\dL’L]lhllL \ rotec <3

J ( L il 2x . iive © CILS ke MG SELTS
8! id I'ri 'qllk'lll lamage {senstiine cumpol nis like
design o ARSI

jpe LU P (W8] W ) (Y 11y *d batle merease 8 sty of
1d b 1) lae 1w ith | léllfl‘ rated batte A to Mereasg the duration {
Vhe batten Ui [

) ¢ ¢ icct works should be
gl - And also it is recommended that the project \we th
un-energized operation. . ‘ - : g
¢ he students 50 25 to have enough tume for rescarch and constructic
given on hne w the student= =
the svstem.
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