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ABSTRACT 

Project, The project is intended to sound an ab.rrn as soon as smoke and heat are 

Deteckd ab,we a preset value, through tlw Vari()H~ sensors. 

The FfOjCi,~t is expeded to produce tvvo output depends soldy upon thf~ !elnperatore 

Sensor device the thermiAor and the LDR (I .. ight dependant resistor) ,The ihennistor 

KnnVlfi set value then an alann is then triggered. 
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CHAPTER ONE 

INTRODUCTION 

1,1 URiEF HISTORY ABOUT THE PRtMECT 

'Nhen there b an ahnormality in the rate oftemperalure dse. 

c.on:nnoHly u$J',;.d in apaltment suits und house.s thm ar.e technically retewd. to as ~HWke 

ah:1fms'" srnoke alarms have a buHd·in audible abnn device in addition to a ::;mokc 

senSOL Brooks;; alarms are intended to wam only the occupa.nt in tlle "foom or t-mite \vhid\ 



serve ~lS a first aid umtrd::;ystcm, Tbh form Qf fire det~dion has the advantage of 

amomatically suppressing the fire (12) 

1.2 SCOFf: OF TUE PROJECT 

pands" td.~~phones, controi pands "'.nd pun boxes are included. (12) 

audibk abrm signal. 

i:cdc provisions or by special provincial acts or nnmicipft! by-b'vvs diret:1ed at speciEc 

das:;;es ofboiktings, abow allwHh ahn at pwttX::ting Ete and properties, 

1,4 METHODOLOGY AUOPTlCU IN THE PROJECT 



AntI' physical insight bas being obtained into the operation of the circuit iJwn 

mathematics is applied in zkriv.ing the ciro.llt pUfmneters~ The con(:luding steps inc!ude 

the c.onst!llcdol1, tt~:4ing trouol/,-;.,snooting and packaging of ;;;moke and 11.eat ahm:n system, 

art: contained in the reterences, 

1.5 CONSTRIANT TO THE PROSECT 

The cnnstr.ai11ts of the project i~; that it h Emil/:d to the &~sign and constru(:tion of sn:wKe . , -

1.6 OBJECTfVES OF Tn:E STUDY 

'[he projed. objective:::.. .is tn design un efficient fire i;h:~tecti(}n nlarm that win he able to 

alert the ()COJIKmts of an entire building as wel! a...::;; providing first dd sprinkling dey).;;:;; 

0'iot incorporated) in times of fire outbn.~ak t{~ save Ufe and property darnage. H may 

3 



as;:;htnm:;e trmy he designed to alert initially only fhe buHding staff befon~ fhe general 

alarrn b ~dua{:ed, 

L71~CONOMIC IMPORTANCE 

The t(;fmomk imp<>fHmce ofthbproject designb to save cost It (:;o:'it 1:4 4.330 to design 

and constmct a s.moke rt11!J heat ddc{:ting system, This mw. be oJmpared with research 

carried out af a security outlets shorn;;, It ")Vas !buDd that irnponed smoke dek,,:,dors cost 

about ~3,900 whIle imported he;ai detedor costN3,500, A sin¥)(~ ZOXH; tire alarm pand 

cost N8.000 v~'hereas the (kdgn and construction of smoke, heat detector ttndall'lrm 

system 'Nit}.) provision for srdnk!er e·ost rdatively cheap compared to each singh: 

ddocting systmYL 

4 



CHAPTER T\VO 

Tb: design. of heat and smok:0 dett'::Ctof dated back to the beginnIng of the i 9th century 

when George Andrew Darby. an deetrka1 engineer of 211 Bloomsbury M.reet 

alarm. if the temperature rose ar,ovc the s.ate limIt- The contact was made by bridging a 

devices subsequently g,ilve way to {nom modem {iw ab.rrn and eventuaHy smoke abrrn, 

bsurance indm~try £;:mnded the Uoehkiki (\}rpof'~tion in t91K The Hochkiki corporation 

produced in excess of 3,5m.mkm unit em.::b )'ear,. th:;:: Bn:;t mechanical w.k!.nua! (mm) styk 

nrc abrrn system was in:,;taHed in Japan by Hodikik.l cOllhlmtion, 

'Nhich is a suburb of Tokyo, AJiK> in 1969, British company ~~lectronic designed the tlrst 

intensc product development product~d a series of high quality and. aHhrdab!e baHery and 

5 



in 1974" Sears~ Roehuck and Company put its mln)e on British Company 

resid,:ntiul. stnoke detector rm~rkeL In 1976~ British I.xwnpuny deetronks introduced Hr-st 

prhna.rily to ekc!r:kal contral:.tofS. cornhined to makt; British Company Ehxtronics the 

k.ading manuhcrurer of residential ahlnns, The rruljur ~.:xmtrihmkm of BriLsh company 

• Residential smoke, in 1967 

*' Residentbll~arb{Jn rnonoxide (CO) alarm, in 1993 

*' Combination smoke and Co abrrn. in ! 996 

• RenlOte ~;ontro! Co alimn, in 2000 

*' Remote controi smoke a!arm~ in 2001 

not register the lY;;:am of Ught emitted by the LED. In the event of gmoke t::nkn.ng the 

labyrinJh the light ruhehom !.h~ LED is s(:attel'~'(l and registered by the ptwt.ndhxk if 



and upper limits. Dett~doD ar~j cb.%ifit:cl as being grade 1, 2 and 3 (from most normal. 

Heat detectors are normally used in iJ:reas where too much snHAe is prnduo~l for 

this requirement of efficiency in smoh~ and heat detectors, 

7 



CHAPTER THREE 

J..l 01WIGN OVERVIE\V 

made posf;ibk~ by the Ht'iC of the tnlnsi~t(~L, transistor logic (TTL) Integrat.edcin.::uiL, such 

rate Hnd released rnodcm unit design in<.:orporatc$ the leading logic by the reasons 

the pmnp meant to sprinkle w~tter a" first aid before tbe nr~ servke arrives, to the place of 

unit the comparator unH the control unit the rday unit as ,,vcil <'IS the l'dann unk 

.,--...-A.~"",,, ......... ,,.,,.-,.~ • ........, 

P()\VER 1 
SUPPLY l.fNrr l 

i~, ~,,~ __ ............... ~ 



J.LI POVlEH SUPPLY lJNlT 

output a!kmuting current (AC} voltage h. applied. to lb~ bri.dge type rectifier,>~onual!y, 

chip n~ctiEer is used, The ripple is then Hhered hy the 2200flt: 2Sv ded:rdytk~ 

part of tht~ circuit, A power indicator is cnnnected along tbe ~·~.rppl}' Hne to indicak the 

to be done to tb: tight ernitting diode 

The input Qf :rupply voltage is s.ingk phase vultage ohtained frofn the mains supply of 



·fh.is l$ the stage of the power supply unit that involvl.:5'('; the reduction of dv.::AC 

vdta!'~e vah.lC to a lower value of I Bv AC with the aid of 230v/ Ulv tmnsi(}rmt':L The 
~ . 

current rating is about 500mA,v/hkh is enough to drive the entire circuit A truDs{{Jnner 

rest pa1 of t the circuit Tk~ only !iIik is by means of magnetic nux thm, eHluiniidng the 

However, {here exist basically 1\vo types of transthrm.er which lndudt':; Step-up 

'Ninding (coils) the rr~mafY '.'linding and the St':~x>ndary winding, this is ~,h('Jwn. in fIgure 

S\I'lJ!TCH 
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(h} output signal 

'V, (input) "" 230v, -"l"" (output) ::: 13..-,!;;; .::: 50{}mA 

ir'Jusfonner. 

The primary and secondary vohage i::; rdawd as fo11m,>"l5, 

Ft. N~ 
,. ......•. ~ ~ ............. 

Tum rathNl:N2 



N) '. i, :;;.' tI.: . . \ . . r .. . ;" I :3......................................... .:~ 20' <.. ~ ....... ." ................................. " .......................... " .................................... , .......... ;.3, . 

N1'Z:Number of tum ratio on the primary of the himsformer 

NpNumber of tum ratio on the secomh~(y of the transformer 

h ::::: Prima f'f current of the transformer 

%/:,:,S0{;ondary current of the tramformer 

POVJcr input (h J::: power output (P;,) 

P;"~h ............ . 321 

}Smi\ X 230:;;: tt74W. 

3v:LL2 THE RECTInER SPEC1HCATiONS 



The circu.it achieves the aim of making curren! How in {}w;; dl.n~ction only (DC) " . 

(h jOutput rectifkd sig.rwL 

3.2.13 THE JiTLTER SPECIFICATION 

The filter dn:uiJ tbrm~ <1 part of the p<>wer. supply tHlit so as t{) minhnize t!Je 

ripple~; conknt of the rectitkr {>utput. The output voltage w<tveD"mn of a rectifier is 

pulsating bcC(}US0 it has both DC component and soniC AC ;:omponent caUed rippk over 

this typ~: of output signal. is not good enough to drive t,+'x~i.fonk circuits. Tll;: tHief 

from the inPu.t. 

adopted in the design where a iarg(: dt~dr.olytk <:apw:.itor (22{}Ouf) is conm:ct<.xi t,{} the 



voltage. Figure 32,13 shows thc riryple Qradient ofihc su~. hl\!. ... ...... '3',... ....... ~ .... v -.I 

dv 

supply frequency. 

For rxns voltage of Hhnlts (trom tnmsiiwrner) Hut recti tier diode wi!! eat up L4 during 

Fn.~quency trO"m lImit) p-ower supply is 50Hz 

14 



; ~. 
:~ ... ~ 

32.1,4 THE VOLTAGEREGVLATOR 

th~ varying: Yoh(l.ge ni' input or load change \vhich cun c(IHt';eirregular suppl.y, A voltage 

regulator is a circuit tbat hohJs an onlpnt vohage R~gn1utor is a i::ircuit thut holds a {mtput 

vn!tage at <'l. predetermined YUhK~ regardless of the change on the nomwl i.nput m ~::hang:e 

The vohage regulators are mostly in thn:.':e terminal pa<..:kage; one input terrninal, one 

output tenninai and the ground termjn.<'lL The 7812 ch~p (mIl 7805 chip supply the rated 

voltage of ! 2v & 5v !\.':Slit':ctivd.y vlith a wide range of vohag(~ input and variations in bad 

cnrrent 

15 



7805 tl ~ '" volt Rtg, ¥-zmr' 
.................................. 

7812 ' 
'<J<>l~ l:ls",U t '\\"., 
,>,th. ~ ..... ~, l " ,"" 

... "",. .................. ! 

(a) (b) 

Figure 33.1.1 (a) a:nd (b) sn(rws reg.ulator dn:uit. 

t 

Ii. /". /r" 
! \ ! \ 

l I' '\ /' \ t ( • • , ( \ \, i/ .., .., r m ..... m.-+'~ __ ~ ....... \--, ............. 
t 

i 
f······-····---·_··~_·m~._ ........ --.---. 

~ 

1-·-
(c ) 

is appUcabh: io 7805 chip. 

3.3 LED INOJCATOR 

Th(~ LED indicates power OJ~ and it }~; connected in ~cnes 'Nith the current 

li.mlting. resistor of IkG 

By t4c1ndard the current consumption of an LED is 101nt'>. and the voltage rating 

16 



valu~~ of 

1", 
R:z;··;· 

f .. i .... : .. _____ .. ~._S_:_)·_ <"!"' ;:- ----.--------, ........ ~ ).;~ y:. 
to . to···;; 

A lk is suital)h;: tor the 1. :)70n 

R.·~·:1,5k lKG 

3A THE SENSOR CIRClWr (THEMJSTOR) 

cod1:1cknt {!'-,JTC)<wd the positive temper.ature codl1derrt.I'ht: resistance (} fthe 

hnplernentatkm in the {.resign circuiting, But the PTC typ>..:; tbermhti::r do 

vee 
T 12V 



divider nefwork j~.:;. needed to di',,·ide the voltage into two, thaI h; "v' 1::: 6<: 

F: 
F' .',. TH r:::.=::z:\::;~ .. , H" •••••• "", •• ""." •• ",.""" ••••• ,,325 

Where R :::: resistance 

Tl·f:::!"hermistor 

V::voltages 

6R+66::: 12R 

R::11KG 

3.5 TEMPEIL\ TURF CONl'HOL 

aleM. 

18 



vee -r 12\1 

vcc 
y ..... . 

! 12V 

ltRv 
t~:7kO 
L .......... ~ .... . 

>R2 \' -S-15kO 
1 . 

19 

.•.. ;: 
';.::. 



vee .... j 12V 

3.590 CALIBRA,TION 

c.alibmtkrn, 

20 



~~"""""" .. -.- ~(> 
I 
r~~~····~······ :::(: 
l 

S{l"'( w. (, 

~_:::;::~ .......... rororo·rr. 

1 (~{) } i.j .-;;. 3,5 

50(HkLS) ""100{x~.1,5) 

353 THE LIGTH Sl~NSOR (LOR) 



From the ana!y~b the resistance of tUl LDR :::.: 50k ?It f.Hnbient Ught H '"v.as used to 

vee 
12V"""'r" 

~ 

~""""".~:" /'...... . .. ) '::: . 

"- (0) i 

r-, 
~', ;.z:.~~~~.;:;:{:. 

" t-\ ./ 
· ..... ~ .................. rrr.ro._...... . 

,,~R1 . 
'?·$OkO ,,> 
":: , 



J,6 COM.? AHATOR 

The cornparator llsed is the Lxn 324 (quad operational ml1pEnt~.r) H ~:::;- made up of f~}l.!r 

opemtinna! amplifkrs it has internally frequency compert':;.atedtJx unity gain hrge DC 

voltage gain WOJb~ wid.e pov¥'I;~r supply range, band width (unity gain) tMT!z 

{temperature cmnpensahon) v{kk po>,ver suppl.y mnge~ singk supply 3v to 32v or dual 

supplies ~.i:: 15v to ::i:.16v ,<;,ery low supply cu.rrent drain {700mA} .input <xnnm<m mmk 

voltage mnge l.w.Judes voltage with lar.ge output vohag(~. 

Fig,:'L6 Cmnparator dtn.:uiL 

3.7 Tin: SENSOR!COMI~ARATOR cntClHT 

r,~~!,.><>% ~t.,--,~ 
.... t ~ 

.. J::~. 

23 



goes high, 

As a result of 5mok.~~ >"vhkh is opaque {he voltage at the inw%ting input ~;)f 

high 

3.8 CONTROL UNIT 

Th~~ control u.nit is 11 single chip ii:' 74LSOO cQnsisting of tlY,: AND gate whkh i:;:; 

done with (he NAND giJte, the NA1'<JD {NOT AJ.:fD} gak i~< ha;:;icaHy n NOT gat~;: 

Figurc 3$ NAJ.:fO Cbtc, 

Tahle 3JtThe truth uib!e fOf 74LSOCL 

24 



Earh bput of.A iind H ,gives a rorresponding out C and then D. 

3.9 TRANSISTOR. SWfn:::BTNG 

To{\.,:!.:(s transistors an: rrwsHy the siHcon types and me avaUabk in either NPN Of the 

PNP type ,Transistors is thr'.:e terminal devices !lmt cnmprises of an emitter" c:dloctm and 

frequency, for handling high voltages . 

. ~ __ 'M··········-~'~-

Ri "" "~'" 

1 
~" ... , ... -~"-~~ 

Fig 3.9 (b) Tram;.ish.H' not conducting 

25 



The conducting transistor h equivalent t{) a switch that 0\ and a transistor not 

grounded (OVolts\ no ;:urrent fhnvs!rom th~ rmse to the cnHcetor but when the basel::; 

For the BC54 '7 

But K::::200n 

! c::; i;::+ 
.;.. 

" .: :;:;:; <:~ (:~~~ {:. 

But bJe'" 1 ! ;; 

16 



Bun-~:".;11 ~: :,: 

", 

.:-: 
:.,-:. 

.,>=!2~Bl' 
.) 

R:::h, .... ,' t:, - ;.... " .. .:. "'. ; .. > 

:tH} RKLA Y S\V1TCH 

Mdh<xi lJf switching current through a load, which requires i:-';olation ftorn th.is 

controHing: circuit, 1nvol yes the use of an ekctwmec:hlnic~d rday, this device offers a 

simpk\ low cost sol.utinn to the problem of m<1~lltaining m:kquitte isolation betv-:een the 

,:ontroHing current and the AC m1'l.in supply 

When the coils are energized a flues is set up in the rday care and the one gap. 

The rday <>pcraks as a s'.vltd1 in this project to switch on the buzzer ;,md the merhlmi.caI 

27 



'V'lDen e:n(~qt)zing thee is ren10V\.~ the spring ~~ctf{~SS returns tht~ aBlative to k~; original state 

nonnaHy. 

Before the ·coil is pov/ere;;j, the C{H1mH.m is ah:>;~'lYt'i on the cnntad caned normaH), 

dosed, HO'Nt~Ver, 'Nhen power is fed into the coiL the common is then moved to the 

lwmmHy OP(~:n contact. 

3,U ALARM SYST1~M 

In the C},rttllt designed a buzzer. of t2V to 18V DC vult wa:;; used Et."! <1[1 alert sound 

to notify the nccupant that there is a fire: outbreilk. This aids h) occupant to t~vaqmk the 

building whHe the fire g.oes high as '<vd! as all the fire service tor assistal1r{~. 
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CONSTRnCTION~ TESTING ANU RESULTS 

4.1 ARRANGE!dENT 

I.netaHic 5uri1ce of the board :4dctly ~.,::rapped with mzor bbdt::, The operation includes 

sl.nooth and neat su!dering of the leading corrrponent on the Veroboard, ~Mo~;t times {ht~ 

critical valu.e components Uke the resish}[ and capacitor toward the output section of the 

devke, 
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the component 

individual. j<Jint would not hettt away 

d{unage that could resuE fro:m olher. hei'lJ.ing, 

43 OlFflClTLTY ENCOVNTILREU 

* Short circH1t that rises through d.e-:'iddering of ,;:onc(:m~~d 

is minim1zedby proper. shielding of tht; se.n::'KK, 
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false aud.io alar.m triggering. The tbennlstor involved in the circuit is '.veH ptw.:ed. and 

45 SMOKE TltST 

The test hegan with a lighted paper and the Hg;ht was &ater put off in oH.h:r tbr 

or·~. 

frOfn the carbon monu-oxide or carbon dimd&0 Willeh leads to the increase in the 

reached tlw almm is then tdggere,l 

4J) HEAT TEST 

some rnomenL Th~~ th("rmi::;;kr v{'iiS ~.ubjected to the heat looming out limn the iron until 

the temperature \v<1s27000 ohms. At this temperature the aJarrnw<H, triggered indicating 

4,7 OISCUSSION OFRESlrLT 

It can be seen that the thermistor reSi5W.l1(:(~ once Increases vvith increase in 

temperatun;:. When heat is applied. to the sensor, it:;' resistance changes frorn 500-100n 

and the audio abrrn I:,; OFF 
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trigger;:.; ON the aiarrn until fhe set button is pressed and this dC"M the btch on the <'l.w..1io 

, , (\rr" -i't.1ann lS.!( r' 

4.8 SYSTEM PACKAGfNC 

so that there .is enough room for heat ~lnd smoke tn enter into the chamber of the 

Length -- n){ 

Breath "'" 12J5 

Ht~ighf ... 75 

Vob.me 

The power pack, the speaker} the socket ondet for sprinkler were aHprovided space in the 

casing. a provision \-vas abo rGad{~ in the ra:.:;ing for AC and DC supply, thr input 



CUAVfER FIVE 

CONCLVSKJN AND RECOMMENDATIONS 

$,1 CONCLUSION 

ther.mistor at a temperature S{{'C vihi1e the smoke is detected by the LHE. (tight 

(;aH be ~uw of that i::;)t will cNltinue to evolve the pfe$~mre to con.tinue the devdnpment 

tbat is driven. by professional detecting sy5tt~mS who c(>ntinw::: th!~ cat and mouse ganw of 

supply to the alarm :,ystern in case of power failure :from PHCN, 

..., .. ~ 

.).> 
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