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ABSTRACY

This design snd construction of a heat and srske detector alarm i desoribed in this

Praject. The projest is intended 10 sound 2 siarm as soon as smoke snd heat are

Dietooted above g presst valne, through the various sensors.

The projoct is expected to produce ban output depends solely upon the temperatore

Gensor deviee the thormistor and the LDR {Light dependant rosistor) The shermigior

Senss the heat while the LDR senses the smoke respuctively, when they exeeed theyr

¥ porwn ot value then an alarm is then wiggered,
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CHAPTER ONE
N EROGEUCTHON

1,1 BRIEF HINTORY ABDUYT THE PROJECT

5 o

Fire detecinrs are deviens that sense the sarly stages of fue and sound 2 warning 5o that
he poupanis or inhaldtants of those mutidings may escape safely. They detool smoke
and heat in 2 variery of ways, The two basic types of firp detectors are spoke detectnrs
and heat detestors. A smoke detector ansmits z signal lo the control unit when the
comeentration of air-borne combustion products reaches & predetermingd Jovel. A hoat
detecior transmits o similar signal when the lemperaure roaches 4 predeermined level or
s there is an abnormality o the e of fempersture fise.

Thers are two principsl types of smoke detectiors: photocleetric wud fonteation.
Phetoclpetric deteciors are senstiive o the prosence of jorm, which arg clectrically
charped portivles produced by te chemical reactions that takes plsce during combustion.
Beth tonization and photoelectric detoctors sre offogtive. Which one is belter in g given
situation depends in the nature of the fire. Hot gases with few smoke partiches ave mog
readity detected by inniration smoke detectors, while photeelecine detecions arg o

sensitive to cooler smuke with large smoke particies.

The smoke detoctors should not be confused with seif-comained  dovioss
comrnonly used in apariment suits and houses that are technically refored 10 a5 smoke
alarms — smoke alerms have 3 huildein sudibde alarm deviee in addition o @ smoks
sorsor. Smoke alarms are intended 1o warn only the ccoupant in the room of seite which
they are loewied. Smoke detociors i the nther hand are connectsd 1o the building’s five

algrm system and e designed 1o tiate an alanm smed to warm the ceoupants of te

entive bullding. A heat detector, fike smoke detertors, when avtuated sencs 5 sigrad to the

et




control unit to initiste an sharm throughowt the building. This type of detector is not
prone 1o false alarms although it s insensitive o smoaidering fire of o low temperanure.

Automatic sprinklers can perform the same fumction a8 8 heat detector. A water
systom is installed so that when the fire alarmn sctusl causes the sprinklers 0 epayate b
serve w5 o Bre mid comirol svetern,  This form of fire de section has the advantage of
amomatically suppressing the fe (12)

1.2 SCOPE OF THE PROJECT

The scope of the project Is 1 design a fire slarm with some comples foatures such a3 heat
deterior, smnke detestor, lowd sponker and provision for water sprinkler. However, they
are nsually much more complex when COMpORONts such as fre detortors somoinior
panels, telephones, control panels & +of pull boses am incleded. {32}

The system designed and constructed cnahles the lomdspeaker to produse the

sudible alarm sigoal.

1.3 THE NECESRYTY OF THE PROJECT

The project became a necessity 45 o result of the slarming rise in the rate of fire suthbresk
in our homes these days, It is also a neeessity for wuilding codes. In the case of 2 new
bgihding, this s usually scoomplished through the adoption of building regulations. In
pxisting buildings, fire slams systoms may he reguired by musicipal 2 provineiad pr
sedte provisions or by spevial provineial scts or municipal tey-baws divevied at specific

classes of bulldings, sbove afl with sim ot protecting Ui and proy riies.

1.4 METHODDLOGY aDOPTED INTHE PROIECT
The first approach herg 18 60 provide a deseription of euch component nsed in the ciroult
in oy o give g very olesr arsloratanding and nnsitive fndings for the design bohaviour

¥
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after physical insight hes being obwined into the operstion of the gircuit then
mathematics is applied in deriving the clrouli parameters. The conchuding steps include
the construction, testing tonble-shooting and packaging of smeke and heat slarm system.
This is followed by conclusion and recommendation. Fach chapler is well defined with
Hhusirations using block dingram and clrouit disgrams provide where necessary. The
project repost is divided into fve ohapters, chapter ong inbroduces the proiect, chapter tWo
comtaing Heraturs veview, chapter thres gives design and system operation project such as
captioned disgrams, chapter four gives construstion, tosting andd the result obtained
chapter fives gives the sonclusion and recommendations, finally the material consulted
are contained in the references.

1.5 COMSTRIANMT TO THE PROJECT

The constraints of the project is that it is hmiled o} the dosign and songtruction of smoke
and heat detector, an alarm syeimn, g provision for sprinklers and an slarm signal, bot i
cannod awiomatically engage equipment fo pressurize sialr ways o shut down 1.
cironlation of #ir sysiem,

L6 ORIBCTIVES OF THE BTUDY

The project objectives is to design sn efficiont fire detection alarm that will be able o

1g as well a5 providing first aid sprinkling device

;.

alert the cocupants of an sire buildi
(Mot incorpersied) in times of fe outhreak 0 save life and property damage. 1 may
also perform other fanctinns, for instance, the system ven e designed w simultaneonsty
alert the fire department by means of o divect or relayed signal » whore o response by the
fire depariment i essemtial. This 5 sriontaly  bmporas i certaln indusinial

exiablishments comaining buge guentities of highly sxpinave & msterizls were 8 fire gun

develop rapidly and in high building. hospitel and murding homes wherg ov aeuation




gssistarwe way be designed to aler inddlally only the building sl before the general
slarm is achuated.

1.7 BCONOGMID IMPORTANCE

The economis nportance of this project desipn is 10 save cosl. Boost M 4,330 © desigy
and constrogt 4 smoke and heat detecting systern, This can be compared with research
carried out at 5 senurity outlets shops. 1t was found that imporned smoke detectons oost
abonnt 33,900 while imported heat detestor cost M3,500. A single wone fire alarm panel
cost ME.000 whereas the design and constraction of smoke, heat detecity and slarm
systern with proviston for sprinkler oost relutively cheap compared 1 cach single

detocting systenm,




CHAPTER TWO

2.4 PATERATURE HEVIEW
The design of bost and smoke detector dated hack 1o the beglnning of the 19% century
when Usurge Andrew Dby, an elesteicsl ongineer of 211 Bloomsbury  strest
Bimingham, Englend, in 1907 patented the clecirion! beatdndioator and fire alarm. The
devices indinated any change of temperature say between 38°C 10 50°0 i the apartmens
whare Howas fixed, The devicss oporsted by closing an shectiriosl cirouit o sound an
alaren i the tomperature vose sbove the safe timit. The contaet was made by bridging
gap with a conducior or allowing one plate o fall oo another. This closing movement
wis caused stmply by o Mook of butter which mebied a5 the temporsture rose, this early
devices subseguently gave way o more madem five sl and oventually smoke alarm,

Ancther significay development oconreed in the 19205 s 9 result of severad
remort fires which claimed many lves around the worbl The leading menvbers of Iapay's

nsuranes industry founded e Hoohbiki Corporstion in 1918 The Hoohkiki corporation

produced in exopss of 3.5 milhion ol each vesr, the first mechanics] sl {mm) sivie
fire slarm systom was installed in Jupan by Hooblabd corporation,

iy the 19907 the mechanivel manual {pun) stvle fire slarm systom was expost
by Banghok, Thethued, the manmethoiuring and testing facility was constructed in Machida
which 8 a suburb of Tokyo, Alse in 1909, British company slectronic designed the firgt
battery operated smoke alarm 1o recebve UL (onderwriters laborgtory Inct testing. During
the Y9705 ag part of the Pittwery Corportion, the smoke slarm division flourished. Asa
diviston of Pittway, Brilish company electropios Howished.  During the early 705,
intense produst development produced 3 serdes of high guality and affurdable battery and

AC powored and syatom smoke sharos. British Bleotrordes used these sucvesses (o enter




the new construction and mobile home market and creased it share of the commercial
wysigrn sinoke alarm markes

I 1974, Sears, Bocbook and Compeny put s name on Brithh Oonipany

o

s

Blectronicos battery operated smoke alanms,  The response was oulstanding.  The
popularity of the sears alamm was 3o strong i promepted other marfacturers 10 enier the
sestdential smoke derotor markel. I 1976, British company electronios viroduced fing
Alert brand  battery-opersied  residertial smoke alarms. Comsumers  respomded
enthsiastically and sales of frst Alers brand sluons become 2 major peet of Hritish
Company Blectronios total sules, by 1980, Hrar Alen brand product had beronw the most
recognizal name in smoke dotection. Fhst Alert, together with BRIC brand alarm sold
primarily o olectriesl contrastors, combined © make British Cowpany Fleotronics the
feading manufacturer of residential alarms. The major contribution of British company
elevironios in the feld of fire and smoke detocions as follows,
#  Reswdentisl mmoke, in 1967

Residential carbon momoxide {00 slamn, n 1993

¥

« ombingtion smoke and Co slarm, i 1995

& Bemote control o alarm, in 2000
= Remote control smoke alanm, in 208

in modern thime, optical smoke and heat dedector such a3 the one produced by O-Tee
comipany, a British pre protection sysiem Association, In oorporate 2 poldng LEDY Thas
i Jocawed in oo Debyringh within gt housing. The labyrinth is designed to sxelude Heh
from any extornal soures. Al an angle o the LED i3 a photo-divde which normadly does
a0t register the boam of Hoght emitted by the LED. In the ovent of smoke entering the
tabyrinth the Hght pulse from the LED i scattered and rogistered by the photodinde, if

the photo-dlode, “sees’ wnoke on the two following pulse. the detector changes o the

1




adarm state and s LEDY lominate, This detector is usually used for detecting fires from
materials which produce brpe smoke particles such as PV insulation, fabrics, fnishing

The Faropesan standard categorized how detecior socording 1o thely vespoase time
st npper Heite, Detectors are classified a3 being grade 1. 2 and 3 (rom most normsd
applicationss or arrange 1 and 2 (for bigh tempemture sovironment). The fixed upper
temperature for grade 1,2 and 3 or 60°C | 85370 and 75°C respeutively and for ranges 1
and 7 they are BO°C and 100°C. Al grades have 2 sate or rise cloment, bul this Biffers
secording 1o the response tme, grade | being the fasiest in responding.

Hear detectors are normally used in areas where too much smoke I8 produced for
the relisbility of opticsl or lonzation deteviors {Public house, wailing rooms, oic) of in
high temperature envivonment such as budler bouse. An efficient heat and smoke detector
should be able to detect fire from materials which produce small smoke particles such as

PV inswalistions, fabrics, peper and wood. The latest nnovation has been able o maet

this regquiretnent of efficiency In smoke and heat detectors,




CHAPTER THRYE

31 DESIGN OVERVIEW

The ciroult is designed o be simple and more coonomdcal, the requirement is
made possible by the we of the vansistor, pawistor logic (TTLY Integrated civendt, such
fogio twohnigues b ativibuted to low power conswanption high officlency, bigh switching
rate and veleased modern unit design neorporaies the leading logic by the reasons
of the early. The desipn bobds T4l series TTL {Transistor Transistor Logio) toy
inplomenting logic design,
32 DESIGN OPERATHON

o

This prodect i abmed a0 sensing five and smoke cspevially in the aspect of fire hawands
This system gives an slort and also sctivates the switches (mechardeal switeh} that controln
the porngy meant To sprinkle warer as first ald before the fire servive arrives, 1o the place of

firg cuthreak. The system eonsist of the following wndts the power supply wt the sensor

unit the comparaior it the comrol unit, the relay unit, 2% vwell as the alonm unit

SENSO LOGIC RELAY ALARM
AN YT W LINIT Ll AHD
w8 LTI wo LN MECHA
- WAL
A & t | | ? ;
&
PUYWERE

SUPPLY UNIT

Figure 3.20 Block diageam of smoke and heat detector,




323 POWER SUPPLY UNIT

The main power supply coms from the 230v/18v step down transtormer, the
oyt altornating current (A0 voliage is applicd w0 the bridge type rectifier, Mormally,
the regctifier consist of the normal four-dinde configuration.  Bad i this respent 8 ong
chip rectifier is used.  The rippde is then filtered by the 22000 Iiv electrolytiv
capssitor, The voltage rogulmtors 7818 regulate the voltage 1o 1y and the 7805 1o Sv o
subte the operation of the intemsied use.

The power cirouit has a power switching which serves as power link 1o the other
part of the chrouit, A power indicstor Is connecied along the supply lne to indicste the
status of the currens flow i the cirouin

The indicator is a Hght emining Jode (LED) type it is connpoted in seriss with the

1503 vesisior, the loading resistor serves s current Hmiting Jevices, It disallows damage

1o he done to the Heht emitting diode

o

S RRE
S S Y

TRANSIIEMER

YVIH TAGE

FILTER

ki

¥
k4

by

YVOLTAGE
REGULATOR

Fig 3.2.1 Block diagram of the power supply unit,
The inpat or suppdy vollage is single phase voliage obiained from the mains supply of

PR with value of 230y, M3z,

B




200 THE TRANSFORMER SPECIFICATIONS

This in the stage of the power supply unit that lnvolves the reduction of the AD
vishiage valoe 0 o lower valoe of 18y AL with the aid of 230v/18v transformer.  The
current rating s ghowt S00mA, which Is enough to drive the entire ciroult. A tmnsfonmer
ia an electrical device that provides physical refation between the 230v AU main and the
rest part of ¢ the circuit. The only ok is by means of magnetic fux thes sliminating the
risk of eleciric shock,

However, there exist basteadly ten types of transformer which invlude: Stepeup
and the Step-down wsnsformers, The step-down tansformer s used and consist of two

winding {cotls) the primery winding and the secondary winding, this is shown in figure

3% SmaAS0Hz T4 iy

Figare 3,201 Transformer clronit symbol
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Figure 3.2.1.2 ¢a) inpat signal {bv} oardpaat sigrsl

b

The two figures above shows the waveform sssociated with the nput and out of the
transformer,

Below are the franstrmer date caloulations.

Y, {(pat) = 230w, Ve {outpul) = 18y, Iy = HiloA

Freguency £ = 50Hz

The ratio of the primary voltage ¥y o the secondary voliage Vo is sgual o the
wrns ratie of the primary winding M: to the turns on the seoondary winding Ny of ihe
transfonner,

The primary sad sscondary voltage §s related as follows,

i1




The magnety metive foree (MMEP} NI

Myshumber of turn ratio on the primary of the transformer
poebumber of turn ratio on the secondary of the transformer
LePrimary current of the transformer

beSerondary current of the ransformer

1y Smag = .54

Fowda/ 1 33 571 3080 g

Power inpot {7 = power outpat (P

A
R d
v
Wean
e
X
2]
3
[

Y= Primary side voltage of the transformer

YoeSepomdary side voliage of the tnslormer

SHms ¥ 230 BTAW,

Lol

.42 THE BECTIFIER SPECIFIUATIONS
From the ouipul of the wansforrmer. which Js an AL signal is convenied to DL

sigral with the sid of a rectifier clrenit. The cheap rectifier is used,

12




The cirouit schioves the aim of meking current How in ong divection ondy (130}

irrespegtive of the positive and pegative half~oyele of the input signal, The association

wave forms are shown below,
4
N ol I .
'4 “ 2 '4
! % ’ Y /
44’ .'S 4 ’ ™, / \"*‘
f % // \\ /
S\S .“‘-. 4 \ B
‘t‘. / e ¥
3 ‘
kY #
\ iV
"
Fig3.2.1 2a) Input signal Vy (b roctified signal.

3243 THE FILTER SPECIFICATION

The filler cireuit forms a part of the power supply undl so a8 fo minimize the
ripples content of the rectifier output. The oulput vollage wavelorm of g rectifier i
putsating becsuse it has both DU component and some AT component catled rippie over
this tvpe of output signal is not good escugh o drive electronic vireuits. The filtey
civouits reveives DM signal s an input and filier ont and smootbens and the pulsations
fronm the input,

There sxist varions types of fltering cirenits T the simple capacitor filtering i
adupted in the design where s large elestrolytic capacitor (2200uf} 8 ¢ omngeted 1o the
rectifier output. The shunt capasitor “bypesses” the AC signal present { ripples) and this
sffect mekes the output to almost gssume a pure D0 level. The capachior charges during

the diode commention period to the peak value and when the input voliage falls hetow the

i3




valie., the capecitor discharges through the load so that the load meosives almost steady
voltage, Pigure 320

* 13 shows the ripple gradien of the supply
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3 £ 3 %
£ H } / 3
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(Y ! i
/ i u
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—
oorrovoorssronnsancrssactr il s
e -
Fig 3.3 fibgation.

ripple gradicn wavelorm dv is the rpple voltage for 41 and thet depends on the power
supply freguency

For rms voligge

w
44

- of V8volts {from transformery But rectifior dlode will eat up 1.4 during
regtification, thern we are left with 166w

Therefoy

Cguantity of charge, i=ourrent Tetime, C=rapacitance, dvechange in visitage.

Freguency from realn poser supply is S0z

14
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A preferred value of 2200uf was employed for the rectification aspoots of the

power supply stage. 1 scts as filter capachior and OHers out or smocthons owt the

3214 THE VOLTAGE REGULATOR

The vollage regulators are necessary for the projest to regulsie the amount of
nower supply 10 varous andt on the project. The regulates used include the 7812 arud the
T8US which malntin 2 congant volisge supply of 1w and 3v respectively regardless of
the varving voltage of inpot or losd changs which can came fregubar supply. A voltage
repulator i & cirouit that holds an owpur vollage regudstor is a siroult ta holds 2 output
voltage o a predetermined value regardless of the change on she pormal input or vhange
in the load bapedanes,
The woltege regubmiors are mostly in theee werminal package; one Input terminal, ong
cutput terminal and the ground worsinal. The 7812 chip and 7805 chip supply the rated
visiage of 12v & Sv respeotively with o wide range of voliage inpast and varistions in oud

gurrent
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Figure 2301 {u) amd {5 shows repnlator chropit.
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Figure 3.0.1.20c) and (4} show input snd oulput wave fomm for TR1Z. the same wavelony

13 LEDINDICATOR

The LED indioates power O and it iz connected in series with the currest
Haniting resistor of 1hil

Fig 3.3 .03 LED cirondy

By standard the current consurnption of an LELY Is 10mA and the voliape iy

e

for an LED s 2.3 volts. Taking the supply voltage © be 18v Therefore,vollage

i6




avyows the resistor for normal on —destructive flow is 18-2.3=15.7v theretfoue the

satue of
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44 THE SEMSOR CIRCUIT (THEMISTOR)

The thermistor used in this used in tis prodect is 2 13k negative omporgiure
coctiicien (NTO) thermaistor, this dovice viwles In resistance with varying
tepaperatare. There are feo types of thenusior the negative tomperature
coethvient (T ko the positive temperstire coeffictent. The resistance of the
WL themister decrense wiih incrense in temperature. A fhctor considered on iy
implementation in the design ciroviting, But the PTC type thermistar der

atherwise,
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Fromn experiment it has been shown thad at room lempersiore fe 280 The

resistance of the thermistor is ghout 111G Assuming thal ot moom empersiure 2

divisder network s neaded to divide the voltage into two, that 5 ¥y = &y

SWhere B o= resisiance

THethermisior

Yeyolinges
it W

A 2R

Hfv= | THAGR

Sl

Pt inoe 11kEY was not available in markes 13582 was chosen instead,

TEMPERATURE CONTROL

s
(4

The tempersiure control arangement s shown below, at which the alarm will

adert




Al room temperature V1 @ 8y is expected, during the experiment that m 0°C the
resistanoe of thermister is 37k€2 and at 10070 the rosistance 15 2.7R4)
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358 CALIBRATION

From the analvsis done, since the alert system is st 50%

palibration,
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then we bave thiz
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Finglly from the caloalation done it con be seon that the thermistor comparaior at

the non-inverting termingl is set 1o be 6.8v at S0

2,53 THE LUSTH SEMNSGR (LR}

The LI¥E (Hght dependent resistort i very usefal capegially in the Hght/idarkness
sensing cirowits, Mormally the resistanse of an LDR is very igh, sometimes as high os

OO0, when iHuminated ot gl the resistance drops dramnativally.




From the ansfyais the reaistance of sn LDE = 30k ot ambiens Beht i was used to

create 3 voltage divider which divides voliage into two equal values as shown

P
N o S S

Hencs when smoke comes over the IR 2% 2 result of Bis opague nature the rmsistance of

she LD inoresses so Vs incresss and ¥ reduees,




36 LOMPARATOR
The comparstor used is the Lo 324 {guad operations] smplifier) s made up of fouwr

operational mmphifiers it hos ntermelly frequency corpensated for unity gein large DU

voltage pain 100dh, wide powsr supply vange, band widih ity gainy 1Mz

(temperanpe compensation) wide power supply renge, single supply 3v o v or dusl
supphics & 13v 40 216y very Jow supply cureser deain (700mA) input common mmaste
voliage range inclades voltage with large ouiput voliage,

However, Tor this profect 24 of the operational smplifier waz wsed,  The basic

operation of the comparter is given below,

Fig, 3.6 Comparator clirout.

When Vin} is gresier than Vinl, Vout is bigh else it is low siso, if Vin = Yo then

Yot is bow,

37 CTHE SENSOR/COMPARATOR CIRCUIT

Figure 3.7 sensor and eomparatny ciroutt
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From the cirouit for the sonsor and comparator reference voltage are ot with the voriable
rosistors. These are set above the veltage calenlated 10 be ot the inverting inpul feg 6v) as
the lemperature increases the wsistanos reduce leading 1o reduction in the voltage level at

the inverting nput of comperator B 8 keops roducing wtll 8 i below 6v then the cutpt

As a result of smoke which i opague the volinge ot the inverting input of
comparator A reduce as 4 result of ncreasing resistancs of the LDE the volinge
mverting input reduces fower thay that of the sondnverting Inpud and the cutpt goss

high

3.8 CONTROL UNIT
The control undt is ¢ single chip to 740800 consisting of the AND gate which is

dong with thy NAND gate, the NAMD PIOT ANDY gaie ts basioally 2 MOT gate

in sevies with AND gate, the oircuitt reativation are shown below,

Figure 3.8 WAND Oaie,

Tabde 3.8, The truth table for 741500,
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Fach input of 4 and B gives a corresponding out C and then D,
3.9 TRANSISTOR SWITCHING

Today’s transisiors wre mostly the siionn types and are availabde in ither NPN or the
PP type Tramsistors s three eominel devices that comprises of an emitter, collestor and
the base. The semmmon emitter is mostly used for nyost deslgn becanse of Us high state of
siabitity. Transistor are also used for different purposss, it is used for switching, for radic
freguency, for handiing high voltages.

Heowpver, the transistor wsed for this project is BOUSAT and it s used for owrrent

amplification and also helps to provide the switching effect for the redays,

Fig 3.9 {a) conducting transistor

Fig 3.9 {1 Transisior not conducting

o




The conducting tmnsistor i cguivalent © g switch that UM oand 8 wansstor not
ponducting is equdvalent to a swiich thay is OFF. When emitter of an MPN uvansistor is
grovnded (0Vols) no currers flows from the base w the colleotor but when the base is
forward biased » curvent the fows fom the amitter 1o the collecr the tansistor is the

said 1o be 0P gt this siage. it then energives the relay ooils 1o sel O the buzzer and the

spripkler switch,

For the BU47
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3318 RELAY SWITCH

Method of switching corrent through 2 load, which reguires solation fromm this
controlling chroult, Ivolves the use of an clectromschardonl relay, this device offors g
simple, low cost solution  the problem of menmiaining adeguate isolation between the
comprolling current and the AC mabn supply

When the ooils are encrgized 2 flues is set up in the relay cae and the one gap.

The relay oporates as a swihich in this project o switeh on the buzzer snd the mechanica

Tt

switch the sprinkler automatioally snd simultaneousiy. A relay s nosmaily closel

¥

wition but opens when sctusied while normadly open redny closed when onevgired,




when srergizing fhee is romove the spring solress retorns the amative o it origine! sty
novinaily.

Betore the coil is powered, the common I always on the contact called pormelly
clased. However, when powsr is fed into the coil, the comown is then nwwvad to the
mewmaily open contact,

311 ALABMSYHTEM
In the ciroult designed o buzrer of 12V 10 18Y B volt was used a3 an slevt sound

to motify the oooapant that there is o fre cutbreak. This abds to occupant 1o evacuale the

butlding while the fire goos high as well us alf the fire service for assistgnee.

28
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THE CIRCLHT DIAGRAM FOR SMOKE AND HEAT DETECTOR,




CHAPTER FOUR
CONSTRUCTION, TESTING AND RESULTS

The cirouit conneotion of the hest and smoke alorm system with sprinkler
proviston was carefully constneted with dursbility in mind.
4.3 ARBAMGEMENY

Due 1o the encoamaging assuranee of the gvallability of the clrooll design, the
cirouit construstion was divectdy porformed on the Vero board. This peomanent
conpection of the components s carefully dove with 2 moderately hested soldering fron
This s shaply done o avold hest destruction of the loading component. Al the
components are bandled with care fn order 1o avoid “static electricity effect or damage”™

The power section is frstly implomented on the Yero board that was after the
metathie surface of the boaed strictly sorgpped with razor blade. The operatinn inchades
smoth and newt soldering of the leading component on the Vero board, Most times the

surface of the board s covered with dirt thet Hmits “metal 1o metal” soldering contact,

Moreover, the twe sensor cirenlt where put on to the Yero board that was offer the power
circuit i3 tested and working,  The addiion w olrouit was independently tested. The
ervors of unelosed soniset were deterted and caretully bridge over. Also the alarm ciroult
was the next, the cirowdt was twated alone,

The sub-cironit wave inter conpectod, 5o that » whole new sircult was schigved.
The ciromit was set 10 meet the aims of the project by careful adinstment of the value of

critical value componente Hke the resistor and capacitor toward the output section of the




4.2

Foud

4.3

4.4

S DBERING

Some seldering procautions taken are outhined below
Listle bt enough solder was apphed 10 any jolnt o ensure progey pontact of
the component.
Care was mken 10 gasure proper soldering of cach joint, so that the head of
istividont joint would not beat away
Heat stk was used 1o conduct hegt away,
Wade sure that the soldering tron lempersturs was oot oo high o prevent

darnags that coukd result from other heating,

BIFFICULTY ERCOUNTERED
[iffieulty encountersd during the construction of the project invalved
{inclnsed conpection which was bridged with a wire

Short cirouit that rises through de-soldering of concerned

Readiustrnent o redesipning of the circult to 1 the veal targnt

Unavailahility of some components which resulied in looking for best ahernative

Senstiivity of sensor hand 10 be increase 2% g result of Insensitivity

TESTING

£

The smoke sensor i3 quite sensitive but the Hmbtation Is o false sl when the

."

sensor is highly Huminated with Hght, this offect s aredbuted 1o the light LI The ervor

ie prinimized by proper shielding of the sensor,

The Hmdtation of the heat sensor is merely the sxposure 0 water or other

conducting Howid, The liguid bridges the conlact terminals of the deviee and result o s

fad
o]




false audio alarm wiggering, The thermistor involved in the circuit is well placed and
notated.
45  SMORE TERY

The test hogan with a lghted paper and the Hght was beter put off in order for

carbom mwno-oxide g carbon dioxide (e, thick gas) o come out. The carbon doride was

carefully directed to the smoke detecior ciroult whose resistanes inoronses us the EIIE

gets thicker as the resistancy Increases 1o the known sel valug the alanm s then wiggered
{30,

The reason for this irigpering of the alarm i as a result of smoke being released
S the corhon mono-oxide or carbon dioxide which leads ® the incmase I the
cosistance of the LDB the LDR is set to glarm of a veriain redistance, henee when i 43
renched the slarm is then iriggerd.
46  HEATTEST

s pluy soldering iron was carefully placed on the thermisior when ¥ was 37k fur
come mement. Vhe thermister was subjected to the hest boming out from the fron wnt
the wompershire was 27000 ohms, Al this temperatare the alarm was riggored indicating
the abnormelity of the wmperatins,
477 BISCUSSION OF RESULY

T ocan be seen thet the theomistor resisiange Onoo inoreases with ingreass in

teraperature. When hest is applicd ® the sensor, He' resistance oh s from S063-100
which increases the resistance vabue of the thermistor {suy 2700088 while the temperghure

is SO0, Af dhis temperature SU°C of the thermiswer, oulpul vedtage of 6.8y riggers an
sdi alarm ireult for some minotes uniil the set button is pressed and this clear the lgich

andd the audio alarm is OFF




Likewize for the smoke test, when the smoke covered the surfice of the LIR, the
[OR's resictonce increases as the smoke dwkens as i excowds the set value then o
triggers ON the alarm ool the set bulton is pressed wd this clear the bach on the audio
alapm is OFF
4.8  AYRTEM PACKAGING

The complelr unit was housed in g wooden oase, this 38 becanse s remdily
avaitable, cheaper and convenfent to construet. The case s rectangular in shepe. B's
construsied in such a way that, there is enough ot the top sides and front parts of the case,
so fhat there e enongh romm for hest wed smoke io entor wio the chgmaber of the
heatfumoke slarny system gase.

fength = 178

sk
!
N

Hreath =
Hetght 7.5
The total velume of the casing 18

Yolume Length x Breath x Height

The power pack, the speaker, the socket outlet for sprinkler were all provided space o the
casing, a provision was alse made in de casing for AC and DO supply, for mput

"'f}?

srarduers the Vero bard was moonted firmly on the base of the wooden case with nuls.




CHAPTER FIVE
CONCLUSION AND BECOMMENDATIONS
331 CONCLUSION

The design and construction of 2 heat and smoke de eciing oiroult through an

alarm systom has bean carried oul succesaflly,  The demesstation of 1 the detecting
cironit iollowed the other of which, fire produce heat which is detestod through the

thermistor 8t g feraporature 2 50 while the wmoke ds dewcted by the LI {dight
dependent resision

Therefore, a5 far a5 the fotwre of smoke ard heat systoms goos, there 15 sewmething one
eon be sure of that isj1 will continge 10 evelve the pressare o oontinue the development
ihat s driven by professional detecting sysionms who continue the cat and mouse game o1

coming up with new Ways ani i idens 1o heat the latest fechnology.

27 RECOMMENDATION
Dieapie the high soliabitity of the design, some areas of the ciroult or projest can
sill be improved upon, o 28 W© exhanoe ' performamnes, such dnprov cypest coubid
include an increasy in the sensitivity of the smoke and beat detosinr, anst the use of high
watt speaker and sl the inoorporstion of the mechaniozt device that is the sprinkler in
the provision made, 10 S0TVE 83 first aid.
Fnatend of using only slectricy 1o power the cirout & soaled backag ao id batiery
and g charging cironit for the battery sherled be pvovided 50 83 10 prOV Yie g emgrgeney

supply 1o the alam sysiom in caze of power fallure from PHOM.
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