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ABSTRACYT

The design presented by this project work 18 an futegh ated, muiti purpose alarm systen
which can be conperied o meialiic pates, door handles, and window profectons

The design and coostruction was unplemented i three umts which were integrated (©
fupction a3 2 single electronic alarm systesn. These units we the power supply unit, igger

s integrated system uses 3 capacitive sensor which

and the slarm/amphifior wat 1

¢

cts changes in elecirostatic feld and trigpers the alanm suil o produce a brge audibie

k3
i

conned whenever there is an intrusion. Seasitivity of the sensor was mtled to human toch by

sherstenng the value of B2 in order 1o avoid cases of false alarm. The touc b osensor can be

nnpeted to metallic door handles, gaies, window protectors £ £ o and the miin alarm
seotn kept g strategc loration.
A urigne featirs this alarm system 18 ipoorporation of an mutomatic change over switch

i 1o the power supply unit to check the problem ofunexpecte d power fatlure and thereby

increasing the reliabitity of the alarm systom,
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CHAPTER ONE

INTRODUCTION

LIGENERAL INTRODUCTION

“

{ine of the magor problem in our society inday is the isoe of nsecurity. Much time
and rescures have been devoted 1o projects that will make Hfe easier and more comforiable
tor man while litle is been done 1o make the world safer.

Homes, offices and industries areg still under the threst of burglars, vandals, and
thigves. These gave rise 1o the need for an increasing development in the technology of alarm
systems of varging complexitivs. Even with the infroduction of alarm sysiems, there 15 also g
problem of Balse algrm which has oo be minimized 111 These are some of the reasouns that

¥

prognpted

ihe desygu and constrachion of the tuch sensitive alarm system prosented in this
project work.

The cuonit design presented by this project work consists of four units. These units

{ 8} The power supply unit wigch smploys the use of both battery and mains supply 1o
smsure constant power supply 1o the oirouis.

by, The trgper unit which is responsible for sctivating the alarm onit, I was designed 1o
have 2 tow e oud period grd woderate sensitiviey 1o order 10 reduse the rate of flse glarm.

{0} The alarny/amphifier unit which produces an amplified swen sound when gotivated by the

trigesy unit with the aim of producing » large audible sound that can alest the entire

nerghborhood or scare an intrader sway.




All thess threp units were infegrated into the cirouit design 10 form 2 cost effestive,
power efficient and reliable electronic slarm svstem with reduced vate of false alarm.

The problen of freguent power cutages i our country oday gave rise to iniroduction of
over switel which has the ability 1o switch between mains supply

a1 Suteamatic Pawy Ci”fﬁﬁ £

v

ardd battery supply using a relay {REY 1) This provides cold redundaney {or the alarm svstem

thereby moreasing s reliabili 1w ontire slarm system.

Adso, the possibility of mterual intrusion was envissged and this was the reason why the
nyain alarm system was separated from the algrm apeaker. This was done so that main slarm
wint can b kept in 3 place only accessible o the operpios

The entire construction was menually done using touls and equipment gvailable within
the mmmediate environment and tosted with svailable mesmming instruments. The croul

destgn and implementation was aoromplished using deas from the textbooks, internet,

fepturers and colleagoes.

33




1.2 ATMS AND OBIECTIVES
To develop an alarm sysiem that will check the increasing sciivities of burglars and

vandals thereby reducing crime rate in the sociery

; 3

To develop g cheap and reliable means for raising alest in the event of unauthornzed

intrsion to restdential and commercial buildings.

3 Todevelop a portable alarm system that has multiple applications.

4. o develop an slarm system with reduced rate of false alarm.

% Todevelop an electrome system that is power efficient, reliable and has the ability 1o
use two independent sources of powsy supply with one acting as backup

6. Togxperiment the use of relavs 35 automatic powsr changenver switch in poriable

slectronic dovices as 3 mesns of providing redundancy m powsy supply

P

Lk




CHAPTER TWO

PITERATURE REVIEW

ZIEVOLUTION OF ALARM SYSTEMS

An alarm can be defined as 2 loud noise or signal that warns people of danger or

g problem. An alarm system thereforg & device that warns people of & paricolar
danger 121 The development of alarm system started with the creation of man. Man

required g way of giving alert iwformation which was mform of sigoals and exclamation
or shouting, later this was replaced by dlapping of hands and beating of gongs by town
crievs to alert the conymunity in order to dissemimate mformation m the sarly Aftican
society. All these methods of raising alert or warning were orude and unrelighle,

With the advancement in saience and technndogy, these crude methods of alarm

gave way for electronic alarm systems in the late 189141 These slectronic alarm sy siems
operated withowt any buman effort. Once i senses g pariiculer signal. depending on its
design 1t gives an mdication in form of loud sound or nose 121,

O 28 April 1852, the first ebectronic fre alarm system was inverded by Dr
Withiam F. Chansing, and was assisted by Mr. Moses (3. Farmer, an electrical engineer in
s development and construction 3] This svaten used call boxes with automated
signating to indicate the location of fire amd was first put into operation in Boston
{U.S Ay The syatem was highly successful in reducing property loss and deaths dupe
fire and subsequently adopied throuphout U5 A and Canada {31

After the invention of the fivst fre alarm svstem in 1852, there have been

evolutions of fire and burglar alarm technologies of varving complenatios and




sophistications which are {oo rmumerous to mention. Notable among these technologies i
the remote signabing introder alarm system which was fmvented in 1970141 This provided
a rapid and il response to alarm calls

The security industry is constantly evolving 1o come up with new and innovative
technicues o beep off burgler and vandals 113) Today we heve the new generation of

electrome alarmy system which comes m various levelds of complesties and sophistivation

21 They are ususily called the modern elecronic alarm svstons,

2.2 MODERN ELECTRONC ALARM SYSTEMS
In: ihese tunes of increaxing crime rates, # has bevome imperative 1o safegnard
o huildings and properties with adequate safety devices with increased lowvel o
sophistication{13]. The cost of these safory devices depend on the squipment gnd
terhnodogy being used, the lavowt of the building and wiring required. These safety
devices gre called the modern electrome alarm sydteoms {351
Some of the moders alarm systems conunonty used these days are burglar
gharms, duress alarms, indusinial alarms, speed Wmit alarms, and anti-thett car glanms.
¢ Burglar Alsrm Systems
Rost burglar slarm systems involve a cirendt oo sysiems that rings 2 bell or
activaies & sires when set o A contral pontrol bos moniions several motion defesions
and perimersy guards and scurnsd an glarr when any of them are inggered.

Some burglar glarm work on the concept of magnetic contacts and others on

the concept of sensitivity. Some times, sensors ave pdaced in the ballways or largs

rooms, which sotivate an alarm when the beaw of ight o wternupred by o person

(X




waltking across 815 Motion detection 8 also carmied out by ultrasonic means, Pong

detzctor burglar alarm brings 10 notice any InIrLsion 3t 8 specific point such as dogrs

or windows, Arez detection for intrugders s done within g protectesd avea with the help
of ubtrasonic ransducers and passive infrared detectors. These sensors can be used
mdividually or in combination depending on the kind of burglar alarm sophistication
desdred {51 {The alarm system designed in this project work is an example of poind
detector arglar alarm)
Thess days, closed ciroult tedevision {ootv) arg imcorporated 1o burglar slwrms o
detect the presence of unauthorized persons,

The output of the modern burglar alarrs systems can range from siren of loud
alarms to relephone sutematic diglers and Qashing out door Rehis. This serves the
function of slerting the neighbours of possible ivrosion and also serves as a signal 1
the police 167 Auto dislers attached o burglar alarms are progranumed uy dial the
police and play & pre recorded message that mforms the police of the address of the
house being burgled; most burglar slanm systems bave battery back up thar function
in times of temporary electnicsl blackouds.

«  Duress Alarm Sysivms

Modern duress alarms are generally gloctronie devices that vary widely i
capabifities. They are used when under threat 1o seud slavny sigoals o a speaific
focation, there are three general overlapping categories of duress alarms that can send one oy

more levels of distress signals 1o 2 particular location {73




They arg:
A panic button alarme 2 push bullon mnmted in 2 fixed location

by An identification slarm- g portable device that identd

fien the owaer of the devics

o3 An dentifieationdlocation alanme a portable device that iWdentifies locates wnd iracks the
person who aciivated the duress glarm

The pame bution 18 by far the most commen type of duress slarm. B s found in
schoolx, basks, offices e.1.c The siraplest application is o sirptegically ncated bution that
when initiated, would ongage 2 dedicated phone line. A pre recorded message specifying the

focation and urgency s sent 10 several Jocall

ong such as police department or other seourity
agencies {71

The second tvpe of duress alanm incorporates a pager-hike devics that has a pamc button
il i gnd i either worn by the user or nstalled within g foot switched Incated under 2
desk. When the panic button is pushed, g wireless algrm signal 15 sent 1o the closest installed

-
%

wireless unit {8 type of repeatery which sends the signal 1o an alarm conscle. The personned at
the console would receive 2 coded mumber and this mumber would correspond o the user,

Thix systzen does not

rogramred zone of
repeater. This type of slarm also incorporates a two way radio buwill into the pager that would
aliow conununication between the conssle operator and the person under duress (71
The third type of duress alanm 15 & smarter version of the second type. 1 can wlentify,
focate amd track the person who sotivated the duress alarm of his or by pager. The
slectrories and software of such & sysiory produces 2 postiioning svinbol on 8 console panel

or gy ke display. Some advance duress alarm systems use hybrid design that tracks the

.




user {e.g. soldiar, vars. pets e.0.0) with global positioning sateflite (GPS) technology and radio
frequency of infrared sysiom {7
o Indwsirial Alarm Systems
These alarms come n three versions. The 12v de Grey bell 15 affordable
and suitable for home sequrity 1t complies with the requiremenis of BS4737 wotruder
&a‘f??s;%iéi’? i butldings. The unit is mounted within a bell entlosure when used
external sovirommenis for five detection,

The 24v ac Grey bell is an exiremely effective signaling unit for wse i
industrial environments. The design aveids the need for mechanical contacts resulting
in greater veliability and efficiency. The volls may be cetling o wall mounted with
flush or surface wiring and requires no final setting up adjusiment (8

s Speed Limit Alarm Systems

These are wirgless portable devices or units adaptable with most mternal

pombustion sngines. The cirouit s designed to alent the vehicle driver when he has
renched the maximun speed Hmit. B eliminates the neads 1o look a1 the speadometey
thereby reducing the risk of socident while driving. This system works on the basis of
the relationship that exisis between the revolution per minutes {RPM} and speed of
velicle, B monitors the REM and starts giving a beep when the maaxtmum speed is
attained {9

«  Antt Theft Cav Alarm System

This type of alarm svaten s mounied somewhers in the car where 8 will be

diFieul 1o eate and remove, The awitch can be locared under the dash board oy

e




pnder the diiver’s seat, When the switeh is activared or turned on, the glecinesl

system of the car seizas to finction or fuel supply 15 cut off {101

2.3 ADVANCEMENT IN ALARM SENSOR TECHROLOGY
The increasing developments in sclence and technology have given nse 103
sremendous improverment in the technology of Alarm sensors. These sensors acl as
inputs which triggers the alarn {9
Some of the alarm sensor technoingies that have evolved over the years any
iy Phote electric beam sensor: These sensors transmit 4 begmn of infrared hight o a
remcle recetver thereby creating an electronis fence. These sensors are often used
1 cover openings such as door ways or hell ways acting essentially as tip wire,
{inge the beam is broken or ierrupted, an slarm signal is generated (9]
iy Microwave sensors. These are mation detestion devices that food g desigrated
avea o zone with an electromic fleld. A movement i the zong or ares disturbs the

spesd and sers off the alarm 2]

o

{0y Vibration sensors. These sensers gre designed to be mounted on walls, ceiling
and floor with the infention of detecting mechanical vibrations caused by
chopping, sawing, drilling or any type of physical intrusion on which it is
mouned 31
{dy Passive npirasonic sensor: These are metion detection of the sensors that fistens
¢ ultrasonic sound energy in z protected ares and reacts o high frequenciza

asaociated with infrusion stienyds,

o




{2y Active infrared sensor: These sonsors generate » cengin pattern of modidated
wirared energy and reacts 10 8 change in the modolation ofthe freguency or an
mterruption i the received erwrgy. Both of these ocowrrences happen when au
wtruder passes through the protection zone (93

{5y Elecwricnd field sensors: These sensors generate an elevtrostatio fald berween and
arownd an array of wire conductors and an elecirical ground These sensors detec

changes or distortion m the feld This can be cansed by anvone approaching or

touching the sensor v

Noear

Arndie sepzors. These sensors Bsten for noise generated by an intruder’s entyy

)

into a protected ares and are genevally used but exclusive for interaal

gpplication ¥
iy Lapacitance sepsors: These sensors detect changes w olectrostatic field. A sigual

is generated when an intruder changes the capacitance of the fgld by approsching

ot contaching the sensor’s wires (91

The Alarm sensor technoiogy employed 1o this project work 15 the

capaciiance sensor The sensor's wire s usually attached to metsllic door handles,
metatiic profectors, existing fence fabric e.t.0. and normally requive touch or close
prowiely 1o trippey the alarm. This alarm sensor technology was used o this project
winrh because i reduces the rate of false alarm This is due 1o the ot thay wegther,
sleciromagnetic and radio feguency interference has no offect on the seasor’s

detection ability,




CHAPTER THREE
DESIGH AND IMPLEMENTATION

L1 STAGES OF IMPLEMENTATION
The sysiem design was buplemented w rhree undts as showrnon O 3 1 These unils are.
{51 The power supply unil

(b} The trgeer unit

(o3 Vhe alanm/amplfiny units

POWER SUPPLY LNIT |
TRIGGER UraT
o e S L ey
§ PO FREQUINGY
i

,,,,,,,,,,

Cl AUDIO AMPLIFIER
UNET S




5.2 POWER SUPPLY UNEY

The power supply onit is 2 D-way sutomatic power supply system. It gets input from
both matns supply and battery supply. The two independent supply systems are
nnected 1o 4 reley switch swhich gots as an aun

change over swi

SEaiis witeh 1o g
any of the avatlable fnput supply il

er sy

?u

Rt

3 O
main cirontt, The power supply unit provide
for the

other two units of the oireuit

The

vt g of e power supply uoll
schematic diagram of the power supply «
{14

v uAit oongis
mains supply and ¥V 4

sts of two supply inpet sowoe
v fase used o provent

exoesy current from entering ihe orcutt. T1 18 a step dow

' ofifier dindes,

RR &
PP

3 fibor capac
switeh B

o transformer, D, B2, D

5 & YU

epsrdator O Rivi s g relay
i and K2 are current miting resistors protesting LED and LEDZ respaciyvaly

——
*

[




LED s used o ndinate the presence of maing supply while LED? is used o indicate

£

that current 18 endering the irigger undt, 0% and D6 are protective dindes

3.2.1. Operation of the power supply uuit

The operation of the powsr supply unit can be ilnstrated by the bock diagram below:

B o
} P
; PN
H S j
’ﬁ g’ ‘(‘S ;) B
% H
PR Y ;
FRANSFORMER S/
STAGE 2N
A
i 4
(‘ o
b

I/ -A“"‘J\ ;/" ’ \‘. IZ ‘1\1
i l; :.'a {; k3 4'? ‘.‘x
* L{f \Ss i; i ,‘/ s’t
e ey £ A R kY 3 Ao
FILTER STAGE % B
& i
P T e \‘.M,c' ;\“w L
P

¥

k:a

%

TERY

wed

W

£

PEOTIHFIED OUTPUY

Fig 3.3 Blook dingezen of the power sapply vt




The block disgram consist of 4 stages for reotifieation of 240V (A} mains supply to
13V (.0, a battery supply and g velay switch, The description of each stage is given
below:

53 TRANSFORMER STAGE: This stage consisis of a ’?ﬁnw' 1Y, atep down
travsformer. It converts the 240% .o voltage supply from matus 1o 18V 2.0 A 1A
Ruse (1) was incorporated at the primary side of the rransformer to protect it fom
excess current. The I3V ao supply s then passed to the rectifier stage. A
MV/IRY step down transformer was chosen becsuse the regulatr used sequivesd
mors than 12V for s opergtion.

(b RECTIFIER STAGE: In this stage, the rectifier converts the 18Y a ¢ supply
from the transformer o & pulsating d.o volisge. A full bridge rectifier was used
for this purpose. 1t oonsist of four diodes (In 4001} arranged a shown in fig 3.2
Prring the positive half cycles dicdes DY and D3 are forward biased and ourrent
flows through the terminals. In the negative balf oysle, diodes 12 angd D44 gre

forward Biased. Since foad current 18 in the same dirpction in both half ovoles, full

weave rectifier signal appears scross the tenminals{iy

o
i
L

THE FILTER $TAGE: The pubsating d.¢ voltage that comes out fiom the
rectifier stage is converted into constant 4o voliage with the aid of a filter
capacitor {C1) This capasitor is a large value electrobyiic capactior. B charges op

(i.e. store energy) during the conducting balf oyule and discharges {ie debwer

-/

.
%

mergy s during the non-conducting balf oyule thereby spposing any changes in

voltage. The Blter stage therefore Blters out voltage pulsations {or npphel.

14




{4 REGULATOR STAGE: The output of the filter stage varies sligh

foad cusrent oF mpul v

LA 7312 regularor was used (o stabilize the

cirout requirement. For these veasons, an i

vodtage and also reduce B Bom 18v 1o o 12v steady doo supply.

33 OTHE TRIGGER UNIT

Below i the schematic Hagram of the trig

f D RLYD

ZEMNSOR

Fig. %4, Diront dhagrnn of the g

L)




As shown in fig. 3.4, the schematic diagram of the irigger unit consist of 3 major

Lt

The 555 tmer {1023 proaduces a trigger corvest which zomes out through s pin 3
whenever pin 2 is seivated through the sensor. Pins 4 and 8 ave connected to positive
power sapply while pin 1 is grovnded. K3 and 02 determings the time out period of the
555 simer (e, the period at which the alarm sounds) while B4 determines the sensitivily
of the sensor.

The ouipns from pin 3 (irigger currem’ iz amplified by transistor {Triy B3 actsas
base resistor 1 Tri which is operating in common smitter mode. The outpat current from
trammisior (111} causes the velay (RIvD) 1 operate thereby switching on the
alarm/amplifier unil to positive power supply for duration of thme determined by the tims
ot peried of the $95 timer {102), 17 acis as 2 commmutation diods pregeciing the
transistor {Tr1 ) from back emf geverated by the relay cotls The 353 timer in this pint

operates in a mono siable mode,




34 THE ALARM UNIT

s T

L

3D G

LR

Pl 35 ol diagoaon of e s pom

Thege exbergravy pivivic 3 Yaps §5 ’,'; ; syt bR basgmioe sy s b
The slarm unil, as shown in the A 3.3 ghove consists oF 3 basiy componenis wh

{gy. Two 535 thner (3O and 1749 aperating in a stable mode 1o produce 8 siren sound.
(b A power transistor {Tr2) osed for farther ampdification of the audio output.

173 operatzs as high freguency oscillator (volage controlled oscillator)
cperating at 4 mewnsal frequency of about 481Hz and producing 2 square wave Thiy
Forms the basly tone of the siren sound syatem. 104 produces another square wave of
sach lower frequancy of about 8 3Hz, This lower frequency alters the thythm of the
stendy tone from 103 o the desired siren sound. The sutput of 04 {le. i pind i3
actuatly coupled through RS 1o contrnl the voltage terminal of 103, The low ¢ ruenny

£

23 eutpt From 104 38 used 1o modulate the high frequency {481z} oo duced by

s
-
»~‘-
.
m«

103 therehy alternating the Freguency of sperstion of 113 1o produce o siren sound

5]

“u continuous 451 Hz wns

;.».“.

stesad o

55».
f.&




The final siren note is available at pind of 103 but s mawunum covrent {33
~ cafouluted on puge 323 s 00384 This current 1s not sulficient for 5w, Sohms speaker
The pind cutput of 103 is therefore fed 10 the transistor Tr2 for further amplification
engbling 1t to power the speaker thereby producing 2 very loud audible sires sound.
AECIRCUIT OPERATION

The complete circolt disgram of the alarm system is shown 1o §ig. 3.6 The 555 timer i
ihe frigger unil gets activated whengver pind senses g smaller potential that is less than
1% the supply voltage. When activated it sounds for duration of time determined by K3
and C2.this also determines how long the alarm will souwsd before going off.

i1 reatity the senser wirg is usually counected 1o metallic d{mz handles, protectors {Tor
windows and doors} or even metallic gates, Whenever the human body comes 1 contagt
with such materials the trigger unit gets activared and the alerm sounde A detailed
explanation of this action s given by the following points.

Pin 7 actuslly acis 88 4 capacitance sensor and detests changes i electrostatio felds
The human body and most conductors in nature generates electrostatic charges which

aliers the capacitance of the field therehy inducing 2 small signal on the sensor

swire 81 This signal is less than 173 the supply voltage therely causing the trigger unit (o

opergie for 3 perind of tme determaned by C2 and B3
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IS5 OPERATION OF A 5558
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3.6.1 Pin Definilion
ahPin Hiround): This is the most negative supply potential of the 355 fimer IC which is

normally connected 1o the ciroult ground when operared from positive voliage.

) Bin 2Tvigeery: This pin 1 the uput io the lowest somparator and s used 10 set the latch
K5 i _ 2

whuch i turn causes the output 1o go bigh

fo} Pl 3 (Onapret): This pin is set o high condition when ever pin2 is momentarily taken
from s high to 2 low fevel. The output voltage available at this pin is approximarely equal 1o
the supply voltage spplied 1o pin & minus the 1 7V

fef} Pl & fResed): This pin is used 1o reset faich and return the ouiput to 3 ow state.

f2) Pin 3 (Congrol Vadtage): This pin allows divect acvess to the 273 Voo voliage divider poing,
the reference leved for the upper comparaior

{63 Pin 6 (Thresholdy: This is one of the input 1o the upper comparator and is wsed to reset the
tasch which vauses the sutput 10 go low |

{g} Pim 7 {ldaoharge) This phn act as the discharge for the 555 tdmer B0 A thining capecitor is
asustly connected between this pin and the ground and ix dscharged whenever thy inteinal
transistor of the SSS timer mns on,

(8} Bia 8 ¢ +Voc i This is the positive supply voliage of the 385 tmer W The operating
rapge of the 1D voltage supply 18 4.5V (nunipmm} o 16V {maximum).

3.6.2 Monostable Operation

in monostable mode due to the internal latching mechanism of the 535, the timer will

3

abways time-out onee inggered, vegardless of any subseutent pulses on the input trigger




¥ when the trigger input s inttiaily bigh {about 10 of +%eor When a negative-going

pudse 1s applied o the migper input, the threshiold on the lower comparator is
o d gt 'z'é', i FERY YRR L R arore ? . i > i“; E Y '. 4o '{"5' SEY gé
SO 1 RO WU QO Aior, INereiDre, sels ihe H3-830 bt canses T oo

au open cirouit, The setting of the thp-flop also causes a positive-going outpud level

& o

iz the beginning of the culps twing pulse. The capaciior (0 connpoied 1o pin & now

.

g through the exigrnal veaisior (R As soon as the charge on the capacior

P

s supply voltage, the upper comparator niggers and resels the contrnd Sip-flop.
ingtes the cutput pulse which switches back to zern A this time, T1 agein conducts

P

he capacior If a negative-going pulss s apphed o the resel inpul while

sh, it will be terminated branediately as that pubse will reset the flip-

Y henover g frigeer pulse is apphed 1o the input, the 357

2

will generate s single-duration
sitpagd pubse, Depending upon the values of external resistance and capacitance used, the

x puise may be adissied frony approvamately one milhsscond 1o a3 highoas o

wmdred seconds. The durstion of the cutput pubse in seconds & approsimatedy sgual b

V=i B O (G seonnds)
3.6.3 Astable epevation

n antable mode both the trigger and Bueshold inpuls {mns 2 and 6} 1o the two

omparmions arg connected ogether and o the exiernal capaciior. The capacitor charges

b

ward the supply woltage through the two resistors, R, and By, The discharge pin (73
wwcied (o the Interna transistor s connectad to the juncnon of those two resistors.

s

Hheretore, both the

en power 13 firsd applied 1o the cwonit, the capacnor will be uncharg




s LT T
%i %,/ D VR ZLUOY Wik,

lip-flop causing the puiput 1o switch ugh That alse turms off

apacitor 1o begin changing trough By and Ba Az soon as the charge on the capacitor

£ - ‘,. Y . P H vt o RS :7 .' . S
13 of the supply voltgge, he upper Soanparator v witl trigier causing the Dip-top to resel

The effect of T

That causes the o v 1 also oo

L Resistor By s

s By 10 be sonnecied
Gy connecied o ground through internal transistor 11 The result of that is thal the

capanitor now begins 1ty discharge th rough K.

yed

As soon as e volinge across the capad voltage, the lower

~

comparator is riggered. That again causes the control Bap-d Cand the oulpnil 10 20

high Transistor T1 cuts off i the capacitor beging to charge. That cycle continues 1o

repeat with Hhe capaciic

vactanguiar pulses.

¥

CThe frequency of operation of the astable ciouit is dependent upon the vatuza of B, By,

and £ The period can be s saloninted wih the forouds

The time bdervais for the on and off portions of the outps depen & upon the values of By and

i to the tedal period is known as

R, The ratio of the time duration when the oulpul puls

R
2

ihe duty-cvcle. The duty-cycle can be valou tated with the formuta {131

bow]
N
"
s
—

= % e T2, e £
L HGT % Wy x




The proferred ro

e degwn by LEL

Ihe peak inverss voltage (PIV) obta

g permingl voltage

DESIGH CALUULATION AMND COMPONENT SELECTION

578 The Power Biage

A& A 1By wransformer wias chosen begy

ating is capabde of meet
curreny den

nard of the ciroudt and it s prove

The bmiting res

w81y Hor the LED was

ws caiouiated as shown below

Where: Yoo

Wi,

o= appply vollage

’3‘\?
o
i

ot

LG

-
“

e appeiidiy 1
POLEDS) = mpwton allowable corvent aoross the LHD = 35

md fsee sgppentin 1

intor value closest 3o 451 4348 5 47

AT0LY Thersfore 47088 was Yoltage

fopred in the design

= O3%mA

%{ﬁ %}3 & it

v oreririnad travsformer 18 bwiss

Ys 11

Fa

e




Te PIV =1 » Ve= 12w 18 =36Y
At the full bridge rectifier clroult 4001 diode was wed because its PIV which is 30V
is greatsr than the PV of the secondary of the secondary terminal which 18 36V This
was dong 1o avold damage 1o the diodes 1o case reverse operation noourg,

The value o the filter capaciior U1 was obigined as shown below.

Ty

¢ »»»»:xm»mf for Bl wave rectifier oGN]
ENER

Whers

= freguency of ripple vollage = S0Hz

= yipprbe factor = 5% =405
v
R = resistance of the regulator = -
p
Y = Congtant cutput vohiage from the regulator = v

§ = Constart putput current from the vegulator = 500mA = §

O =7 A6 w1 LED current

o= 24056 4 F

A 2200 46 ¥ was used in the design because it is the tlosest value of a standard capaciion o

056t




W by

-e"

corvent Hrting vesisior S LEDZ w caloudated as sho

Whers Yo = supply vollage = 12V

TELEDY = 001A {Thosen 1o bt the smount of current consured by the LHED:

B2 = GRGL

\6‘3

The nreterred resistor valne clpsest fo GROLE 1w 1B £3 Therefore TE 03 resision was

i the o kf‘fﬂf"

\v

adoped gs B2

Courrent draw




3702 The Frigger Bage

The timeout period {17 and the Segueney Ao

% were deternined by the vabses of B4 and O2

oo

as indlows:

P B3 = 200K L2 = 200X

Py

P13 7deros s T isecs
.

fow

o '!f’

1374

,g,,
H
H
. >

=4} {5

The valugs of B4 and 02 were choses in such 3wy thas they can produce a epprovimate

s delay.

The hose resigier BS for sransisior Trl was chosen as g resull of the following

ST

calulations.

3 6 see apperals T




b, = HBase current

P b fpmn Supply v

o

s Appediyl il

3
e

Supply voltage 12
IS

L= ondlestor current = mavymeon Relay current =

i FEsIBtENCe ALH}

o

o

= ATOSGE w47 2K

oy the transis

3703 The Alarm/ Smplifier Biage

Dresinn calvulation for this undl was dope in three stages.

¥

5 the high fregquency nectilator stage. The penod {7

w.

= Srgge 13 This

o

froqueney {fu) for this stage were caloulmied e follows:

axs

fel
Dbl

29
R
e

t 5 sufticient i drive the transistor info sefuration, the guantily

o heoaiss i

VA "};j




Ta=1i +¢2

1] 0.69% » U4 (R7 + RE)

But 04 = .01 g F = 001« 107F

R7 = RE = 100K L2 = 100 107G

£ = 0693 D01 107 (1004 107 +100 5 10%)
e 893 xDOTN T w200 10

2 G s D4 wRB

= G693 w100 107 <001 10

3 } §
%) j' Iz . ;.... T [——— '444,-)---"?;-
i 29T 107

= 381 Hy

Dty ovile = -

The valugs of 04, R7 and R9 were nianipulated in order to get the desired froquency that

it mcdulare the low frequency (031 to give the desred tone.

o Staged: This is the low frequency osciltator stage. The peried (T and

frequency (£) for this were caloulated as follows!




t = 0603 x OB (BRI RIZ)
But 06 =47 g F = 47 % 10°F
Rit= 1841 = 1= 1070
Ri2 = 20K.0 =22x 10763
§1 s 69347 107 (12 10 4 225107
s BOY AT x 107 L2310
= 1041 003 « 107 secs
21 S41s008

120 083w O R1Z

e v ooy ; i}f:-

12 = O HG3 w47 5 1 x 28« 10

o IRt RY)

Fi = o 8 e
72037

= (1 A5

Dty cyole =

The values of 06, K11 and RIZ were maviputated in ordev fo get the deswed Bequency
that will modulate the high freguency oseiilator (03 to give the desived tone,

b
S
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THPAEY

Povwer oaspnt -

Wihers Yoo

WHE U3

tonlmed as follnws:

supply voltage = 14v

b= Baparber ourrery

Ciain =

- Cain In

Y {eew apprerndin 11

Substitnting back o 10

o

the frg ¢

-
EA A

; “;@'((Z 15

‘This rusans that the amplifier stage

S atts Therefors 2 SWatls, 842 ape

3 This bs the mudio amphifier stags

output 10 the speaker. The astusl p

PEUATIGN]

of the of the &l

e
v

. M 1s this stage

et Carpl By

arvn ungt {503

chosen at the outpu
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CHAPTER FOUR

COMSTRUCTION AND TESTING

4.1 CASE CONSTRUCTION

Vhe mmberial used for the propat casing was a sheel weial, 4 he desired dimgnsions

ar the maborial w

: 1 v

drifled using manad drilling machines and smoothened with Ble and painted with bl

The final casing thal obtained at end of the construction s shown below,

Y e 4 Theery o g b
Frpod | Projoot Casing
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N
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$.2 TERTIMG AND BERIILTS
stens wers taken to ten the works

=r iy ensurs thal they were Tk

o
Py
jooses
m
f".‘z
‘“
o
o
o]
o
b
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N
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b
e
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foo
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s
peey
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e
e
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M
3
ot
ey
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joct
ooy
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e
e
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repiaced immediately

1y Adter soldering, the antire ciroult path op the Yero board was izsiad for coniimiy usng
dighat multimeter A the end of this test 50 breakage was detected in the ciroult path,

3} After testing for condnctivity the vanous sections of the circult were sinulated using
ciroult maker 6, sindent edition, The result from the s rmslation corresponds 1o the result

ot from the deaign sale slaticn with shight veriation in the values,

time out peried (e durgtion for which the slanm sounds was tested manuaily by

4y

o2

using digital stop wetch and found 10 b 1060 seconds. This value agrees with resull

ehained in the design calculniion which was 1137 T aaonnds.

43 DISCUANION OF RESULTS
The mim of testing of testing each component belore solifering was 1o avoid the

srouiide of desoldering faulty components, The cont ity 1ot carnied ou along the < cirot

path recovded o besakage along the path which implies thet the chrouit was in perfent

weorling combition

The givs of simdating the vanous sechs oF the girouit design was o 00 e the

resits obtained from the design cateulation with shat of the simmistion. I was observed thet

St results oovresponded thongh with shight var iation o values

3

$2751

Adsn. the 1060 seconds obtained usin 2 the stop wWaloh 18 AppIoY Tmstely equal o the




4.4 PROBLEMS ERNCOUNTERED
{2}, Advanced measuring NStninKsds such s nectlinscops and transistor tester wers Dot

available for o detailed snalvsks of the ciraudt, The altemative was 1o use sunubation sofbware
for the cirouit anglysis

(b}, some compunent needed for the project weorks were ot available within the lown.
Bguivatent components were used 1 p slace of such components with the zid of data books,
{exanother problem encountered during the implementation stage was the facl that circud
was triggering tself sven withou souch. This problem was sobved by redusiog the senstivity

of the cirpuit {Le by reducing RZ)

FROUBLE SBOOTING GUIBE
1 e devics does not come on when powered, check the relgy switch {(RLY 1) and

fuse (Fi1 Replape i faulty.

3 AC power dogs not come o, cheek the power plug, the fuse and the rectifier
irouit. Replace i faulty,
3 ifthe 13.C power does not come on, check the battery inck and the batery dself

ensure proper comertion 1o the ballery jack and replace weak or dead battery,
& Walarm does not sound s a«hf*n triggered, cheok the sensot jack, the reser bution and

the speahr,

L

4 the alarm sounds continueusly without stopping, check the sensar jnck and eusure

shat i 15 not earthed.

et
(¥




CHAPTER FIVE
CONCLUSION AND RECOMMENDATION

5.1 CONCLUSION

The maior aim of this project work i 10 develop a choap, affordable, reliable andd
efficient seourity sysiem which was successiully realized at the end of the proet work
The cheapness of the produst wes atiained by the choloe components wsed as oaly readily

avatlable and replaceable comypopents wirg st 1n implementing the chrauit. The

tncorporation of gutcmatic changeover cwitch into the power sopply wnit incressed thy

g

%
4

reliabitity of the entire alarm system s the maing supply and the battery are cold
redundancy thershy ensuring constant supply of power 1 the main chrguit. Also the
choice of components and the pse of crapsistor in common collecior mode 1o couple
cirmuit output 1o the speaker further increased the efficiency of the system, In surnamary 2
chegp and reliable means of checking the activities of burglars was successtully
developed gt the of this project work.
Finally the oystem was tosted and found 1© be working io specification and safe for

s in residential and commuercial and commergial buildings
23 RECOMMENDATION/ IMPROVEMENT

T increase the officany of the system, further improvemsn can be macke on the sharm

systemn by iterfacing B8 oup

i 10 & orn comprier Syslen oF incorporating a dighsl
door ook
Also by ingreasing the seasttivity o the capacitive sensor and checking the effecis of

ground, the alarm may alses e used For il pipelines profection anst car alarm

36
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APPEXDIX I LED Specifications

Siewing srensiy | fwward | reverse Paoe DT max

sngde woltage | beeake | cusren | opowsr
‘ drogs down

BAE f?? X

indies

fisiate 83 dredigree § LSS

e
Ve
1A
tad
-
bl
o
4
2

2
HUEZI | Whnker 30 vellow
INTEIGLT

$an
LA

b ikl

> Ly
o

nfrared i

A

oy
Hand -
-

3

75

MNotee that the forward voltage drop s pot the 0.6 V we associate
with a sthoon diode, and that the reverse breakdown voltage
guutte small,
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