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ABSTRACT

The design and consbuction of fire and smoke slarm system s described

i1 s project. The project is irended o produce an Audo alarm long in 84%

AW Audio speaker, az well as visual ashing lght alarm using lighting emifting
dgiodes (RED) red and (green) for fire and smoke presence respactively.

This prowct report s inlended (0 produce two oulpuls, winch depends on
the temperatura of the sensor device {thenmustorn) and the high resistance of the
hotocel senser dus o the blocking of kght by smoke. The thermistor here s
fully snonersed in hol water with s two leg pins connacted (o wire and cormecied

W the probes digital multimeler, the resistance of the thenmishyr increase as is

lemperatre noreases, thereby causing it 1o approanh the sel iip value of the

When the thermistor resistance becomes morg than the set-value of the variable
sistor or when the photocell resistance becomes fugher than the sel value of
the variable resisior, the comparator oulpud switches to a high output stale and

poth the low freguency and sudio oscllator siart to run,
The sulpul of both oscillators are fed through transistor amglifier into the

relay o energies and give an audio alerting output signal fram the speaker,

'}
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CHAPTER ONE
CGENERAL  INTRODUCTION
O INTRODUCTION

Fyer since the discovery of fire, man has reatised the importance of being
abie to comrol i gz an uncontrolizble fre, can lead to wide spread devasiahon,
Theough out history, there had being cases of clies, which were beng
devasialed by fire. Examples are some in ADGA, London in 16066 and O Fpoagn in
1871 Over the centuriss, several methods of providing fire-safety had been
adupied such as slaves firs walchoul -maen adopted m Rome and othey means of
combating fire. But as cenluties go by, technological ways of moniloring and
cantrot fire were developed say from 1900 up o date, Among these inveniones
are. Automatic-sprinkler systems, Flame and smoke delectors, single-stabon
alarms, extinguishers elo. md, despile the use of these modern methods v

rombating fire, 50 is the rate at which e outbresk ocours inwreases e
The same effects smoke caused, in fact recent studies show that 85% of lives
st result from smoke more than are oaused by burns, falls, heart-atlacks and all

other causes of death related o fue

Eremen sre hamperad in ey reuse atlempls by smoke fre as is make i
difficult to Incate end sfectively combat fire. Explosions ooour a3 the result of
guses not promptly vented, thege ke gases are provducad as the resull of
murning malerials properties that's the regson why freman break oul wandows
aret chop hole in the oot o vend the smoke There are many factors o be
onsiderad when exploiting the polential for firg -safely in a strutlure. Thereforg,
the ability fo imegrete fire-salely ard seowity capabilities o 3 tolal sysiem
aliows i?“:e design 1o provide maximum protection for individual and properies 0

& buiithng.




METHODOLOGY

The approach is 1o first consider each element the cire

wit o1 g desaription
ases i order 0 provide g clear understanding ard infuitive finds Tor the design

ShaIours.

After obtamed the physical nsight info the opershon of the ciroult

athematios 15 then applied in deriving the ciroul! perameters. The concluding
feps nclude the construction, lesting and rouble-shooling, packaging of ths fire
nd smoke alarm system, conclusion and recommendaiion

fach chaplers is well defined, Husirations using block diagrams, cireuit -
dingrams and graph are provided whers necessary.

The project wiide up s divided into four chapiers. Chapter ong infroduce
the project, containg aim and obiective, lypes of detectors with Beralure review
shapter Two gives general analysis of the progect design and calculations.
Chapler Three, shows the design construction works, lestng and irouble-
shwooling and discussion of result. The last chapter {chapler foun contains
conchsion, recomnunendstion and references.

1.2 A AND QRIECTIVE

The ams and obieclive of this project i3 o design g belter improved fire
and smoke detection system which is of Bigh sensitvty and rellability walh fdelity
Le. (no false alamm)

The objechive is obtained by using the ialest sleclronio components and
iog, which also make the system circult simpla
1.3 ECONDMIC IMPORTANTY

The aconomic imporiant of this design is 1o save cost i cost below
B2 GO0 o design and construct both fire and amoke deteciing syslam
ireference o page 45 for bl of matenal and quantly) wheregas, from researches
carred ouwt gl the fire gtation, on imported fire and smoke detedion, cost vathin
M3,O0D00 - NS00 depending on the brand  Whereas both combined

wagaether in tes project design, oost below a price for a single deledding system




14 LITERATURE REVIEW

A protechive szégrz%ﬁégfgsysiem i3 designad o accomplish some objective.

One, woalert the ooccupants of uiding of fre oulbresk and permit prompt
evacuation of the premizes,

Two, 1o notify the fire fighting agency and signed the location of the

-

outireai.  Thirdly, as a comprehensive alarm systam, is {o monilor auiomabc
extinguished facililes and signad faure. Lastly, an &larm system s o monitor
- budiding funclions, industrisl process and s signal any dangerous place, such g2 8
boiler or furnace faflure, breskdown of electicsl or air-conditionir i sysiem.

Alarming system can be dassified as manual or aulomatic, depending on
thelr scopes of thelr funclion.

Local Alarm syslem often house separate awalary syslems o notify the
pubdic tire fighling foroe Also, is the fire alarm boy which 15 seen in FRLAETY
reswiential commercial, industries and public buildings 1o n fy tocal fire station of
fire oulbreak by means of signal carriad over wire lines,

Dver the years, many diffwrent kinds of fire and amoke detecting systems
have been designed to combal fre oubbreak.  But, despite ait these
techroiogical fre and smoke detenting system, the rale at which fire outhreak
OCOUTS Cieases remendously as years go-by. “One i now e 1o ask f these
dedecting systems are not relishie?”

The answer is "No”  The trnuth s thal these delsots sysiems have
differed efficiency and sensilivity responses.  These low sensitivily and fidertity of

the detecting systems can be allributed 1o the components used in the designs of

With the modern elecironic components and advance s, this projsct is
design using infegrated circuils  los, pholo-conductive  cell,  FORTM207D
Thermalor, which is an advance - improved thermistor, Relay, eto for the eI

and construction of this ; POt work,

LS



15 DETECTORS

Thase are devices m fre -alarming system that inform the control ungt

et

about the presence of fire or smoke in g building  An sutomatic fire alamm
intiating devices can be aclusted by hest, smoke and fams radigtion. This
forms the basis for classibving the opgrational -principle of ihese alsmm

sysienm.

1.51 HEAT DETECTION SYBTEM
This detechon is the oldest hypes of aulomalic systam, thermostal 3 used
for the consbruction of s system. It operalion by setling the thermustor o
cerkgin fixed lmmpwalure whsch nggers off  thatl lempergture 8 reached or
ceeded, This detacior has the lowest {alse -alamm rate ot of all fwe detectors
gt s the sloveast in delecting of firg. Hest detecior has are best suitabils for fire
~detecting in a smadl condirmed place. Whare rapid fire walh high heat outpul &
gxpeciad,  Heal deteclors are the cheapest delectors out of sl firg ~detedtion

Sysiems.

158 SMOKE DETECTION BYSTEM

These deteclors are more costly than hest delector but provided
corsigerable faster detection time Dut subsenuently, higher Talse slanm rgtaes
Smoke detectr arg used o place where malenal stored are likely 10 oreals much
-arnoke before gensrating encugh heat o activate the detector, Smoke detector
are very effectve for lfe-safety application but glso more diffiouit 1o be nstalled in
areas where air currernt might affect the direction of smoke flow. So therefure, o
install smoke detactors enginesring survey work have (o be done o delsrming

be

the offect of air -velocity, ventilation, air conditioning facities, Existing dust or

bed

vapours that could affect thelr operation.




The detection should be installed m areas where high value is placed io
ile and properfies protection, the deteclor operales within seconds of fire

generation {0 alert the occupants

153 FLAME DETECTION SYSTEM

These detection operated by principle of © ine of sight ™ They must sight
of fire before an alarm is raised. Flame detectors raspond o changs of hght
mtensidy which is caused by the flickering of flames. It has 3 unil that mesgsures
variaghons m owirg lension a3 a resull of heal sapansion. Alzo, o oconlaging a

"

batence {wheat-stone bridge) cirowt in which products of combushion bring about

fast impedance changes thal upset the balance of the ciroull to ngger an alamy
Flame deleclrs have the highest false-alarmm mles bl {asinst detechon time.

Detaction tims of flame delactors is generally measwed in milliseconds from fire

fme deteclors are generally used o high natural siluations such as, fus
ioading platforms and de-eading filling stations. And olher places with hazardous

atmnosphers in which explosion or rapid fire may ocour




CHAPTER TWO

SYSTEM DESIGHN AND CALCULATIONS
2 INTRODUCTION - The delails analvsis of the Design and theorstical

principles of the crouits, the components used are axlensively dizcussed in this

The design syslem comprises of powsr supply unil, control unit

Alarm urt, Amphifier and Relay

P Mz
!

¥
Power supply
Lt ¥

Amphifier
SEaTH

Al Comtrel
IR}

- Lt B
i

¥
Fig 2.0 Block diagram of (Speaker) olp




£ POWER SUUPPLY UNIT: The system is designed o recsive ds initigl
power supply from an AL main supply. Th power supply unit converls the ao
voitags 10 do vollage of the designed value This unit supply the required do
voitgge and currsnd with low leved of ao ripples, which iltered by the capacior
and correct reguiation o give the exact vollage reguired, wraspaective of the

Changes e mam nput voiags.

Transformer | Rectifier i | Filter oot Fegulator
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2243

FULL-WAVE BRIDGE RECTWIER
iy ths project Design, fullbway

chiove both face of the

negative, dindes D and D cond

However, when Vs is posidive

s one on aid dicdes s and D are off On the giher b
' e, di

whitle 13y and O are off

briddgs ractbe
Four dinde are used in place of ransformer o achieve both face of the
input vollage in fullwave bridge recifier. Whaen

Wa is posilive,

volitage Vs, while for negalive Vs supply, the upper lenminal of the ipad &
3 @

connecied o the lower terming of the sowos, 50 that the load vollage W, Tollows

i
(RS2 %

usad Deoause we

input voltage withou! @ ansformer with the use of four
diode, which make # {o be more cheaper and lighler In weight

chinde Dy amd Oy

nand, whon Ys in

e upper lerming of the load s connecled
of the upper temminal of the source, ami the load vollage Vo lollows the inpud

o
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3.0 RIPPLE FILTERING

The s component of the output vollage can be charadtenzed in fenms of
the g}%%i&»g}éak rpple V. small valies of the conduction interval 1 The rpple
can be reduced by incregsing the Ro e constant, thereby decresasing the rale
of decay of the load voltage snd decreasing the duwstion  of the conduction
interval,

Capaciior value must be large in order (o presend a small a reaclancs as
possibie (o the puisaling reclified d.o oulpul and 1o store sufficlent charge, 80 as
W omaintain currant fow i the load duning the peood thal rechifier s not

conducting. Capacior of range 1000 15 used in the conshuction to e progect

| A
v .i""”x,‘ ........... i ,‘g
s W £y i, Y,

ig. 2.8a Ripple hitering cirout

) T \ N
“{c) / ";1 / ’zg
! s' !
| 3 ?
N ; z 5 :
¥ ;
N ; i , @" {, LYy £
| ;
- e §
AT 5 -
! =l i AN
““g f/ Wi
é ‘*} i 4 .
z g @ .

@ AbvYy Y

& Cutpul wave form of the filter




240 YOLTAGE REGULATOR

The sslscted vollage regulator is 7805 regulator The 7805 regulator
provide + BV for the voltage comparalor LR30S and 555 Timer 10

An unregiiated do power supply may be adeguate for some apphoations
but, there s often g need for the supply vollage o be constant (goad reguiation)
as well a8 having 8 tow amplifude, that s the reason tor using voltsge reguilsion

50 that, a constant vollage supply 15 produced regardiess the load vanation or the

inpad vollage o the power supply. A block diagram of a vollage reguistor is

b3

AT §:

Slability factor {8} for g voltage regulalor 13 & measwe of the elfectiveness

of the regulator. The stabilily factor is given as
S = Yout
Wi
For s constant output current b oy a good regulator for ranging rom
D005 1w 0002, s shouid be in practice. And the culpul resistance of the
regriiatorn should be 2ero ohmy
Typicaily, Fo= Voul for constant inpul voltage, Where, FHo should be lass
then dohm, sometimes, consderably less
There are different lypes of vollage reguialors {ing and swilching). They
cart be connecied either i sanes or i paralled. The regulation can be domes by a

zangr dinde or by an misgrated oo

Fig 2. 75 Block-diggram of a voliage reguiator
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25 GCONTROL UNIT
The deteclion croull comprises a differential voltage  comparator
LME39aIC, two tranduscers, which are thermistor and o pholo resistive cell and

an Amplifier

THERMISTOR

f i g
! VOLTAGE : o
CIMAPARATOR Aenptifies S 1 4
(LR35 ' i
.
| oy -

PHOTOUERLL

ook diagram of the fire and smoke delector oiroult

251 THE THEMIBTOR
Thermistor s g fansducer which convens Hestenergy o Elsclicsl

signals. A thermistor 3 8 semiconductor whoss resisionce varigs as the

‘,o’)

tempergiurg changss, The thermisior used in this project 5 FOITM 270 A
already mentionsd, the thermisior s used as g conirgd davice which aciuated be
changas in lgmperalure. A laboratory measwement of resistance vanation
versus tempersle was effecled o enable proper design of the quiescent
opergling point of the bridge-circuil. The data colleciad s given in fable 2511
and the ensuring graph in fig 2.5.1.2. the general lemperalure Versus resistance
refglion is of the form,
B =R, exp (11171
Whers,

Hoand By, are resistance of T, and 7 respeciively




PRAR IR

ISTIVR VP

ERTTV RS

RN POREd




TableZ 511

Tempearature {¥C) Resistance (ki)

£y 7e

i} 1 . e‘:,{..a’
O .

35 {IAY

{».{.:, A 2 }i }
o4 a0

Ny
o~
o

70°

increment in Resistancel()) Yersus ncrease in temperature. (°C) Tabie

257 THE PHOTOCELL

ane

Photo-conductive cell is 3 semi conducior bghl sensor, which expenences

b
changes in s elecineal cheradenstics when light energy releasss chargs
carniars i ihe malersl, tes causing a change n its condudlivity.

The photo-conductive cell is 3 seminonduciorn whose gleciical resisiance
dopordds on the irdensity of #lumingbon reaching the semi-conductor matanal.
This semi-conducion can also be called photo-resistive-cell or Hght depandent
resisior. To use photo oell as o wansducer, 3 consiant vollags s appied o iz

outpud signal, which is a curent vanes with the mitensdy of diummation A lypical

cell vartes in resistance from gboud 400G when the cell s under strong

M

Humination io 1M when s i complets darkness,

,;p
b

The photo ool bridge crauil is the same design as thal of the hermiston

Below i3 the echrical spaecification of phot-conductive ool




TECHMICAL SPENIFICATION
Foak spaectral response. . BA0nm

e resistance at 10 Linc Gk

€

T3

g ressiance gt 1000 Lux,

Dark resislance (M) . AMD

Max wollage dooracpeak.

Max dissipabon gt 25% 0 L IB0mW

Typical resislance nsa time . t8ms

Typicat resistance fallime . 120ms
253 VOLTAGE COMPARATOR UNIT

The vollage comparator 15 2 croul which compares inpul signal Vin with a
refarence voltage Vrel When the mnput signal excesds the reference signal the
oulpul of the conparator, Voul changes from ds value,

A voltage comparator exbibils  a nonsd

operaticnal anpintier
characterstics white as a differential amplifieor behaves insarly. & comparaior |

thereiore a two inpuls, one oulpud vollage companng devices that is capable of
nigh input resistance and low aulpul While this may be taken as the definition of
an uperatonal amplifiers, § should be noted that voltage comparison is ust one
of the meas of apphcation of op-amps. A comparatyr performs he folowing
funchons

- Detects bwo in put-vollages

- Provides an oulput thiat has beo thsorets siates

- The differenhial vollage comparalor 15 operated via dusl power
supply with a common ground, thus snabling the oulpul o swing sither o
positive o negative with respect (o the ground, Typieally i gives g vollage gain A

of

Y]

howt 107 between inputs




2 il termingt s dencled negative, B gwves anoimverted output {e) the
rvverting lenminal and the other s devoled positve, which gives a nonanverting
sutput (L) the nondinverting terminal the oulpud al the lerminal i ideally zero

When wenbical signals gre simullanecusly apphed 10 both inpuls, since the bao

signals are concesled ol by the differential out come of ampbfier. The oulput of

P

ihe oiroutt is proporbioned W the differental signal betweern the mput and s
giver by,
Yo =hhe Wi — Viw
Wihere,
A, = the open-ioop of the op ~amp
Vi = the input signal al the non-inverhng termnal

Weor = Hhe refecence vollage al the invarting lermly

Vo = the oulpul vollage

g

(Y]

i THE LM338 (QUAD OPERATIONAL AMPLIEIER) AL A

s

YOLTAGE COMPARATOR,

The M339 s uzed m this propot a3 g differential vollage comparator
circuit, on the bass thal, one of the inpuls is greater or less than the other Bo
the oulput voilags of the o inpud voliage levels 18 the decided by the sslurstion
position of the op-amp.

Winen the input voltage {positive inpul vollags s greater than the negalive
gt vollage e reference by few hundred micro-volls, the oulpul 6 dnven ndo
saturgtion positively and when the positive inpud voltage 13 lesser then the
negative input voitage by fewer hundred micre-volls, the oulpul 3 doven
negalive saturation

The magnitude of the differenbal mpul voilage diclates the magniiuds of
the output volisge, So therefors, an absobde valug of the inpul vollage 5 of

importance. The croud thus funclions as g pracision vollage-comparator. Figl 4

shows the ransfer characterisho of g differential vollage comparalor arouit

~
-~
oy
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254 AMPLIFIER

oF

e

Armplifiers are active devices such as Bipolar function transistor {847
field sffec transistor (FET) that are blased in such g way that they amplifies
sl at thel inpuls

Amphifiers can be dassified o the funchonsl as woltage of powar
ampdifiern,

Thay can alzo be classified on the basic of the frequancy range covered in
thalr svmsl opsration as Audio frequency (AR and Hadio freguenoy (RE)
amplifier. Amplifiers can also be classdied on the basic of Base gatle or Base bas

of FET or BJT gz class A, class B, class AD or class ¢ amplifier

Z.544 DLASE & AMPLIFIER,

This olgss of Amplifiers have their Base bias valug 50 chosen thal, the
armphifier {output) current flow through out the entire oycle or 3607 . They are
used whers qually or fidelly is of prime consideralion snce, hey have he

ivwiest chisiortion of about 209 and 20 o 40% affioenoy.

=3
e




2547 CLABS B AMPLIFIER
Thiz class of Amplifiers are ased o such a way thal, the coliecion oulpu
current fows during one half ovde of the mput with the zero signal inpud the

collector a current is almost sere angd flow only dunng the positive hall oycles of

the inped voltage, The efficiency 3 high and the signet distortion is also igh
% f

25473 CLASS AB AMPLIFIER
This clags of Amphiiers have s characlerisaton les belwesn those of

cimss A aryd cigss B Here, the current fiows fnr more than 1807

2544 CLABS © AMPLIFIER

iy s class, the Hase i biased in such a way that, the cument flows 0 3
way that collector current flows in pulses of tess then ong hall cycle Le aollentor
currard fows over angie as small 3s 50 7 1w 1307 of the cyoles,

i offers the highes! efficiency {sboud B0%) s mainly used i B powsr

Arpiifier and i aliows he grealest A C power output bul with rmore distortion.

¥

255 TRANSIBTOR

-

The fransistor was developed in 1948 the name was derbved from g
orgingl tile tansfer-resistor. Transistor 3 a three larminal device o which
current flowing betwesn two of ds terminals can be conlrolled by signal on he
third terminal. This facility means thal a vansistor has properties that engble it o
be usad as an eleclronic swilch and an amplifier. There are many typas of
transislors available, bul they can be effectively be grouped info bwa

»  The bipolar funclion ransistor (B

s Thaunipolar or feld effect wansistor (FET)

THE BIPOLAR FUNOTION TRANSISTOR: This ansisior s a ourent
operated davice I s a ihvesaver semiconducior device ihal has Hves
stecirodes; the Base, the Collector and the Bruiter

Thera are two types of ransistor

M-PLB and PoN-P




The name of the electrodes come from ihe e they play in the devics

- The Base controls the fow of electrons from emilter to oollector
- The collecior collects the electrons
- The Emilter emils electrons.

However, w understand the simple operation of the dovice, s only
Aecessary o consider one of the charge carmers Flechons for nopn device
holes for a prnep device, For and npen ansistor the electrons flow from the
smitier region olo the base region and continues on lo be oollected i the
collecty region-becauss, convenlional current lows i ocpposits dyection. The
artcw on ihe dioul symbols ndicates, the flow of convertionsl curent through

the device,




Fig & 108 NP-N Conventional ourent FLN-P Convedction cuirend

E N Te Tw .5 b

Ernither Collecior Entier

5'.3

o
o
143
o

Fig. 2100, The singture of a Transistor,

!’"w. £
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®
v
o
k-3

b b

Fig. 21ts N-P-N Symbol £ PGP Symbod
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& relay is an slectromagnetic device or solid s ice Haatformof a

sealch which changes in the input are used 1o control other devices connectad o

its oulipul,

The core
i, The Armature and,
fit. The return springs
in an eleckromagnetic Relay, when the core is energized by the controf
yrrent from an external crouil, @ magnetio field is formed around the core which
is proporiionat o the n fowing cuyent
This causes the armature {which s 3 500 ron) o be attracied, huw a opening
of oiosing contadds are attached io 1 al some point The syslem lossas s
magnetism as soon as current setved fowing through the col

nput ong
OF MTe

------------------------------------- g A TR

2 Tirrung e
e SEEIG e and { s Amphifier e
------------- S L iragrating | , .

Fig 212 Block disgram of g relay showing #s basio units,
Relay normslly have g timing inlegrating block, which in most cases arg
springs. This delenmines the speed of operation. A relay may be a normatly
spened or normally closed relay. A normally open relay closes when energzed
while & normally closed relay opens when energised. A dc or a ¢ control current
can be used o energised the droult With and A C supply, the slectrumagnetic
ron oore s laminated to reduce eddy csrent. This s dong bDecause of wo

reasons. First, Fddy currents have an undesirable heating effect and secondly,

ihay slow down the operaling speed of the devic

fae]
L
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257 THE ALARM CIRCUIT

The algrm crcuit s designed o give an andio alerhing signal whenever

ihe

yaduces {thermistor and pholocsll) delect presence of fire of smoke, apart from

Bt}

e LED nddicstors. The cirout conmposed g 555 bmer lo, which is designed as

Asiable muthuberston, Ones of he three Non -sinusadal osciilator (an mveriar )




2574

DECHLATORS

sscillators are inverlars  which convert oo

s ourrent 0 3o
vided o b types acoording o thelr cutpul wavetonm

- Ospiitator are
Sinusoidal osoillaton iy

53

e

pduoes pure Sing

e wave sulpud
Nor-sinusoidst (&

ianaio

ny osciiagior typeiit g

wavelorm output They gre also

fuces putae of rectanguiar
O g% Nl {(i "oii 4;.44(?(;
/,*"/N\__‘ ,;/1."‘.\ ......................
Y )
{ \‘-, )’I/ 1"'.
// Y / ’,“
/ N ; i ¢
/ N/ |
‘\‘4 5
/ \// !
]
2_. ....................... bmnnnnennan oo
a b
Figg £.14 Duatput wave form for both type of osaliator
3. Sirusoidal esotifaior wa

wavalnnt,
MNon-sinusoidal oscillal

tor wavelorm,

Types of non-sinuscidal oscillator

The monosiabt
i, The Bi-ziaghie
i The Asiabie —mulii-vibarator

Honostable mudtiviberator

The monostable multiviberalor or {one shol) ciroult produces g recianguiar
output puse inre

1 TESRONES 10 8 Ngosr @

pnal apphied 1o s mpul B i designed
such 5 way that outpul pulse g only produce each e tigger pul

ia apphed
Histable muitivibaratorn

A bis tatde multhubrator or flip flup s a o

irouit wil ey

oot higving beo stable slates This
nggey i one stabie sis
currert io tha othe

e

i @ igger pulse
rosiate

15 apphed o

swalsh |
i it remaing v either stale permanant!

o2
-3




H5 &

Astable mudtigiberator
use of ds advaniage

3
w

s
2¢

1 ihis proect beo
o el procuces sguare

This is the type empioy
H ,::a_:’:j

fre mnving multivibrator, B s 3 simple relaxation osoll
colincted i g closed loop | has

wave signal from two identical armplifiers orciat

s unsiable siales and will continuously change from one o the other o

generale g sguare wave
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BESTIMER

The 555 bmer 10 is noresimusodal Oscillalor used o generate wave fonm,

555 timey 1 comprises two vollage comparators, a fip flop) ansistors and three

Haesisiors.

The comparatons i the 555 tmer 10 are uzually operational amplifiers that
compare input voltage 1o the internal reference voltags, which arg generated by
an iernal vollage dvider chain of three S00uresisiors. Tha reference vollage
provided are one third of Ve and two-dhird of Voo When the inpubvoliags o eithey
of the compactors is higher than the reference vollage of the comparalor, the
amplifier goes o saturation and produces an oulput signal to tngger the Hip-
lop which confrois the output state of the imer. The pn-oul conneactions of 555

thner fo are show in fig £ 10

o4 A .

H
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‘
s
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£ iaplsd - o
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& o B Lo
- | [j b€ sl
ecearis”
T
&35
T4 cnre] -
£ P ) O e
s eeverreananeann PSSR NSO N et ¥ P AT P @9
Corey 6}0’ =2 &:’m (j; P4 %
;W'---% W»M'i {L&{ZM 5y ‘}-11\,1 H
i ;§< iMw"“w‘m ...... »j
1 ST
7 H { zm ;
% “‘f( v if / w§ .
Fig 216 Block diagram of 555 timer io
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Details regarding cormmectons (o be made 10 ping are as ollows
§

PINT

BING

Pihg T

o
L
,:3\

PIN T

PiNA:

supply. The voltage-appiied many vary from 4 5V 1o 16V

This ts the ground pin and should be connected Lo the negative side of the

supply vollage

Cthiz is the nggerdingad, A negative  vollage pulse is applied o tus pin

whan {alling below one third V., which causes the comparator oulpul o
change state, The culpul level then swalches from low o high,

Thus g the oulpul-pint and, s capable of sinking o sowrang 8 load
requinng up 1o 200ma and can dive TTL crouls The oulpul vollage
available s approsmately Ve, — 17V

fus is the Raselom s used fo resel the fip Rop that condrols the slate
of output-pind, Resel i aclivated with a vollage level of betweern OV and
CAY and forces the ocutpul low-regardless of the siste of the othey hip-flop

wipuls,

i Thiz iz the conbrol-Voltage inmd. A vollage applied 1o ihis pin allows

device-tming Vanations, which in dependenily of the exiemal bming
network. Dontrod woltage may be vaned from between 45% V.. Value in

mong stabde mode, i Astable mode the varation is from 1.7V 10 the fudl

vahue of the supply vollage.

Yo This is the thyeshold input B resels the fip-flop and hence, dives the

autput fow i the apphed vollage nises above third of the vollgge applied o
aligied

Thizs iz the discharge pin H's comnnected o the collector of the NPH
fransistor, while the amifler s grounded Thus when the fransisior s
turned ON, on? s effectively grounded.

This is the powers supply i oand s conneciad to the positive side of the

/

e
LN
S




SR+ LALCULATION

THE TRANSFORMER

The voltage from the a.o mamns 1 220 0240 %, Vs is the secondary vollags

of the transformer grven hat,

Yo :4;}7{9_,9_,:;,,_:_,_,‘}% R ?

Where
V. = output d.o voltags for rectification
Ve peak vale of he 5eco nictary voilage.

Y. in escapads 1o be 12 Volt therefore,

Vo = W2 XM m L ()

10 =2 sp

it

"‘fsp o g?f; oz ‘i,’f-“c 2y
N2 N7

fromeun 2
Vrm. 57 Wy =188
Vroms = 13 vels,

Tharefore, o 2407 12V warsformer 5 prefered.

2.6.2 THE RECTIFIER

£ bridge rectifier s preferred because ta attows the use of the olal
secondary voltage of the wansiormer, Bridge rectifier [3. type G0N, 64 io was

chosen,

2645 THE FILTERING CAPACITOR

The fllering capaciior used for this desigr g 2200uF BOY. The vollage

wan chasen considering the output of the rechifier

i
-



264 THE VOLTAGE REGULATOR
The salecied regulgtors for this projed design are 7805 and 7817

ragulator provides +5Y for the LA 300 10 and 555 tmar 10 While the 71 812

reguiator produces +12v for the +13 Vot relay.

565 THE VOLTAGE- COMPARATOR LR3IS0
Trerristor-Bridge droult
W BP0 ey 1 BOREG

3

Ar GEID fay = 1 70K {Reference temperaline)

For Ry Hapy = 24 00K {ras) istance between GRD and oulput of My}

g = P4 OOk (Resistance valie bebween N and Ve of By

12 N 5

Therefore Relerence voltage (Vi) al the nega e Yoltage nput Pin 6. Applying

voltage -divider erpustion is

Wi = g"»a‘m%wm

g"f”y‘ = Quq' . % v;‘“‘;
: G
Hrgs + Hos

2405k x BV

A“'
;

Wine = 2.50Y {reforence yoltags

5. = » e
YWt = /,i} A
Ge1 By K

'
[



Yoltage - gain A

P2

Wo A ixﬂr et

Yo = the oudput vollage
Vi ® e input signat at the nordnverting terming!

oo = Referance voltage al the invering-tenmnsl

A % e opern- loop of the op-amp (Vollage-gam)
& u M Y =7 40 {(conslant)

Vm o J:p.f}

DAY
(367 - 2500

A = 14147

20
o)
o

PHOTOWCELD BRIDGE-CIRCIHTY
Cinder dlumination Roge = 4000 =0 4k
S g’\ -

A Darkness Rogd = Sk

ch = By
Ha = 3R}
Hg =i

Applying (KVL) eguation to detenmne reference Vollage (M) of the




Eor fy Rep = 12,2000 (Resistance value between he OND aned cudput of

%l

Ren = 12,0000 (Resstance- vaiue Batwean the ground and Ve of 1

Thersfons,

Vo, = 2ROV (reference-voltage for the smoke ity
Ados, Wy under Humination

Vi = ’§~:, ppt gq,& % ¥oe

A= Y, Vo 2 ADY

i}
I\)
i:fo

{3 i%i*;»?

267 LIGHT EMITTING DIDDE
From Data book,

Wign =Y

hep = 25mA

P Wy .\‘fi.i i} SRR I

H w iy
fiin Chyom by

34



f1, = 132 a litle bit higher valie will aiso do o protect the LED. Therelors,

prefersd value s 16080

2668 AMPLIFIER {ﬁWR&NS%%TQR.
W, = 1.5
n =1 9mA

-

hig =156 = §

=2UGmMA

Therefore, Ha = Vi~ Ver

>

2649 ASTABLE MUTIVIBRATIOR (355 TIMER)
W =2.34Y
Ty 00uk
Rayp =10k

Using vollage divider theorem,

VR T %41 W

Yoy (Fyo Ry = iy Yoo

Vo Fap+ ¥ o Voo




MoV ooV = o Voo

Ru o o= R Ve
{"vfcc - ’V'?z':i}

B = 234 110

£ .2.34

Fy = B 8k
Time constant Ty {during the High interval is)
Ty = DB83H, + Ra) § Ry=Rag, Ry =Ry
T =083 (10 x 103 + 8 810 10 x 107

To= G130 500 e T

Low -state time interval ©
T, =883 Ry C

= (0.683 x 88107 1010 7°

5

To = 061 sec

Pertod T

TeTus T,

=4393 + 3.061

Freguenoy

(]
.3
EY
i
BN

T atat




D= A30  « 100%
2191

0= BR.06% (e, For 88.068% of the oydie, the system is L. and for 31.84%

THE RELAY

Rolay resistiance = 35
iy §

Thersdors,

I - Ve
o
CRVATEEY) 33&3}‘%

g = 33 8Ms

37



27 GHCRUHT OPERATION

the croud design of the fre and smoke alarm system s vollage
comparator, using LM3EBIC + 5V s supphed 1o the Vo ie Pin 3 of the operaling
Anphifier (G

For the thermistor bridge circut, Vanable resistor By was st at a fixed
reterance valug |, whiuch o delermines the reference voltage (Vi) 8t the negative
mput el which 3 250V e thermistor conol vanable resistor By is sel 1o o
resistance valug, which s below Ry therefore making the positive inpid vollage
tegsey than the negative reference vollage, this the oulput volt &l mind { 0.04Y this
conddition s at the room tempersture) whan heat is appled 0 the sensor, ds
resislance ingreases with the noresse o lemeerature This caused R o
intrease in resistance and more current flows mio pogibive inpud voltage pind
Henoe, positive inpul vollsge becomess graater then the negalive relerance
voltage and the oulput vollage increases o 2 40V, tnggering the alann arcuit o
produce fashing visual and Audio glering signals

-
s
‘

The photo cell croull operates under similar principle Ping ~8.7 amnd 1 of
LM33%Ie are used for this smoke Dradge oiroult Faowhich s the fixed pro-gel
vidue s connected 10 the negalive vollage in pul pin B, 1o oblain g reference
voitags, which is 2.50¥ Ry is comnected through the sensor 1o postive voltags

nput pin 7, s resistance @ lesser then Ha under diumimahon, Whan smoke

ariters o the crouwt, g reduces the amournt of dluminghon that reaches th

&

sergor of surface this the reaistance of the photocell noreases rapidly with
reduciion i umination indensty. When the pre-set value 5 reached, the vollage
at the positive inpd exceeds that of the negative vollage ingd and the oulpul
vollage noreases from D04V o 2,40V which tiggers the used and Audio alam

oot




s
.

&

;_;;3. A

iry
”"‘{‘éz g...mm”.,,,.-”v........j\/f: o) .,,,M.‘.;;\'\'ﬁ;/

RNy
- B 4
3 % H S i,
5 RS A WAY £
# N B WA b
i o Y [
<7, 5 fl P
}a" ;g“.*
i
AN
. !‘#‘.:3
g :Xf.‘k. i
Mmoo 0.0 Pt I m"’i‘?‘f ....... 4
;
7 L
ke
n e - '
e o1
i i
FAR Y Ko P
e EAo)
L,«»"f ) ‘;u $ » ~§-.'4 4 g
b Ko d TP Py :
RN .
R L
1
i :
PN N
/4 3 % 3
3,
e % RN >
/ BN
’{ § gt : X
:i:rmﬁv

- i

Miﬁg’”“ Lk -~ ft':; &v ,

7 2

___________ o
Y !

g'l . L RT3 - :'J"-) { H
H - s [ ‘i ‘;’_ﬁ} uz: v
. S N R
- vy 37 ¢ (10s A S Y :
3 3 [ ] ’\-é} } ¢ e N RIS T
- 1 ‘) > 5 ¥
" v ~ - £
g Py
s e ?:-., i .
~

L raCompista Fire/Smoke alarm ciroul diagram




CHAPTER THREE

3.0 CONSTRUCTHON, TESTING AND RESULTYS
The cireut comnschons of the fire and smoke alanm syslem were carelully

construciad,

ARRANGEMENT

o
-
ke

To enhance convenience and easy mamienance of the alanm-ciyouit
conneciion, the components and ICs were well glayed out on the vero-board

amponents ke vanabls

L

resistor amnd Capacions werg mounted Crss
thalr positions while those of fixed resistors were mouniad fial los ae amounded

on sockels, which were soldered 10 the vero-board a8

pady . so ihal hesling-up of
the los when want 1o scidey them directly on the vero-boand will not destroy the
los, I arangement and soldering of the componends, greal care was taken

avoid shorting the lgads and proper seidenng was done o avoid dry-oints,

312, SOLDERING
Some solderning precautions laken sre outhng balow

1 Litte but enpugh solder was applied o any ol 1o ensure propar contact
af the componants,

i1, Care was taken (o ensure proper soldering of each jowd, so thal the lead

of mdividual oints would not contact (e shorting)

fi. Heal sk was used (o conduct heat away
. Made sure that the soldering-ron temperature was nol (oo gh 1o prevent

damage thal could resull from other-heating.




¢

that gives a reference voilage o

we-legs at the thermisior while the meadab-

3.2 TESTING

The following tests werg carmed

Pove-§
T
3
=3
s
e
o
el
0
e

2. Sinokes tasl

3.2.1 FLAME TEBT

& presst resistance value ad been chosen for the theomisiorn - transcducer

ior the fame-detecion orouil o come on Ty

value gt wihich i comes an iz 4 7OEL 8l 357

Thi probes of a digital mult rpeter seb o resialanos 15 i Cortact with e

and of the tharmometer was placed n

cordact with the body of thermistor, Candie flame was apphed 1o the ransducar

of the thermisior norease e are the resitance of e

as ihe lemperaturg

] stance valus 13 reached, the

thermistor aisy inorease. Bul, when the presel FESiE

nositive voltage impact of the vollage compal atar becomes greater he negative

yoitage of the comparatern ans an ouiput signed n given which ngoers both the

(Fed) LED and the audio alanm CHCU O

This alerting signal continued unti the resistance vaiue of the themusiorn

gropped back to 120K at 307C

322 SMOKE TEBTY

The photo-conductive cell setio a presel resisiance vaiue of a reference

yoltage i the vollage comparator Circult was subiect 10 smoke test by USING

“hand cover lest 10 serve 85 a8 “erpioion - concentration on e zensor at he onll

LR

Winen the senser was in somplele darkness (e datkh condense B sk the

priolocell resstance neresses wathin 18ms from 40002 10 Ggrgy Trhas made e

nosiive voltage of the op-amp. greater than e negativesvoliage and L alerling

signed outprils were given by bothvine FOREEN) madicator and audis alam

e P )
RISttt os

Tarn

This aleting signals continued o the resistance of e

rerduned Dack 1o 40000 vallun 1 20ms.

Py




33 RELIABHITY TERY

The reliability values for 2dhowrs givens the fallure rale of esch

component is compulad below,

3043 33 3750 02,64 0002
Slep- el et e - ,
Druin vy Troves Rectifies Filtering ®1 Reguisior
Ao
Ry=0.467 Ro=(i1 7888 {0,382} (0.4531
X%} .00 ThY 4.008
CERRER Lo p Resigtors [ ® LB B Arpsiifier
- fenplafie, '
.8868 (DL4G7TED 10.3828; {0 BB8p)
a=0.05 X303 A0 06 B0
%0 I B, B .
{«:} Ci%iagi}? §“- Rf‘:?a*‘ S;}{}ak&{' iﬁi‘;i’?@iiﬁg
WA
03047 04857 0,30 08153

Fig. 2.18 The refiability block diagram

The ol reliabilily of the sysiem

| Raft

Therefome,

For ¢4 hours of operation.

124024 hes)

it

FafZ4 hrs) =

Rapled hrs) =
Therelors

R{ES P

FUED =

g i
g (.01} 24

g~ (0.04) 24

e -{0.02584

e

i%

it

tf

i

give as RIE} = B, (1), R0, Ryfd)

0.3829

3.618%

POy

0AG7

(D ABTUHO. 786630 38280 953 {0 BEB{0.9762}

(0 AR2EY0 8680 ABETHO. 3012 K0, 3012){0.6188)

{.8489

S
[




2.3 DISCUSSION OF RESULY

Froemm lable 25 1.1, can b seen et the therrusior resisiance onoe

.

ineregses with increase in lemperalue, Wihen heal s apphed 1o the sensor, 18

resizlance changes from 1200w 1 0¥y which noreases resistance vaiue ol

‘

o Thus miore current fows nla p in O {the positve npul voltagel, This causes

ey

trigaer e iaual arngd audio

facie

e ouipul voltage to change from 004 o 2.40v I
algrring circuits, for about 3 minutes, urtl the positive input voiltags fails helow
ihe negative reference voltage, I )

{ike-wisely for the smoke 1@st wnen = snoke coverad the surface of the
sensor by blooking ¢ Mhmination away Tom i the resisiance of the photoces
ncronses willin 18ms unity the preset v e s reached and e is greater han
f25, innreases from 40000 ocr This makes he bve mpul volane g saloy tha
e input and an oulpul - & igral is given, which nggers e visugl and the audio

alarrn, This continues for about & sacon il when the Ve is grester than Y




3.5 CASING.

iy this project, 8 galvanized mels! shest was used o

The case is recangular i shape s construcled
imere s enough opering Al the 10D, sirfes and front parnts
tere in encugh room for heal and amoke 0 enley o
firefsmoke alarm gysiem Case

The dimension for the casing s 48 follows.
Langih = 12.00m
Broath & B.Oom
Heght 2 7.0um
The total volume of the casing is!

¥

Wolume & tergth x Dreath  height

= 12x8x7

e P e S T
3 UHS ain

bacause it readiy avalable cheaper and corwerpent 10 Construch,

rthe casing. This s

iy osuch a way hat

of the

the ol

case, 5o ihat

samper of the
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Name of components

Diode

24

2 esisior ized

Bridge rectifier
Capacitor
Capacior
{Zapacior
Transisior

- Loud-speaker

Thearristor

LBAESY i

Switch

Pl
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CHAPTER FOUR

CONCLUSION AND BE ﬁg}iﬁ%&ﬁﬁéi}f‘%ﬁ
40 CONCLUSION

Having desgned the fire and alarm syslem, o can be ssen thal the

alarming system s bebler reliable and more efficient than previous existing

detectors. This fact is proved by the good sensitivily and high reliabilily value

from the test and calculation respectively, that the designed project have,

These good sensilivity and high reliability value is due o the o le LM338

Cp-fmp and the vansducers FO27M27. Themmistor and pholo-resistive.-cel

used, Also, the use of cass A based (BJ7T) amplifier, which 5 of good efficiency,

fowest distorlion and high fidelily for 3807 slong elay and 555 tmer 1D a stable

rnithivibretor for alarm chroull, makes this designed projecd 3 ungus,

KNI
Vv;}r

and much more reliable

RECOMMENDATION
Ui fke to advice the department (o expose the studenis o more practiced

works before embarking on find vear projecis. This will ease the probiems

sncountered during project design and construction.

Also, the depariment should encourage students 1o presend thelr own

projects Le. standard proiecis. This will task the students to discharge they ileas

angd knowledge acquired duting the course of thelr degres programmes in the

LnivErsity.
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