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Abstract

In this study, scll’ monitoring fire detector and alarm system device was designed and construcled. The device
comprises of lour modules: Power supply module, fire and lault detector module, alarm sounder module and
system reset module. The power supply module produces 27 VDC regulated output from 24V step-down
transformer, bridge rectifier and smoothing capacitor of 4700ul/63V. There are two 12V batterics which serie
as power back up. The firc and fault detector module incorporates by desipn: smake detector which is made up
of a phototransistor and an infrared LED. Under normal condition the detector sends a low current signal to the
fire and fault circuit, upon detection of fire it sends a high current signal 1o the same cireuit while during a fault
condition the detector sends no current signa! to the circuit causing an open circuit, The fire and fault detector
circuit is implemented with three transistors-T4, TS and To. the latter two are connected as master and slave
transistors. T4 is uscd to trigger the fire alarm by monitoring the high current signal of the detector while T5 and
T6 are used for monitoring the low current signal and open circuit signals from the detector and tverefore
monitor both the normal and fault condition of the detector respectively. The sounder circuil was implemented
using an LM555 TIMER 1C and frequency elements-resistor and capacitor. The sounder eircuil generates two
distinguishable tones. low frequeney tone of about 0,481z for the fanlt alarm and higher lrequency tone of about
75Hz for the fire alarm. Finally the system reset ciicuit comprises of press button switch, a relay axd a diode
used 1o reset the fire detector and alarm circuit to normal working condition alter an activated alarm condition
have been rectified. The deviee has been tested and the result was very suceesslul,

Introduction

Every hostile fire event is a race. Fire itsell is one LUllllellnl initially small and localized.
The speed at which fire develops will depend upon the combustioh characteristics of the fuels present,
the physical 'lrrang:cmcnt of those fuels and the availability of an adeqguate air supply. The fire’s
ultimate objective is to consume all the fuel within its reach. Human beings are other competitors in
this race. Qur chances of winning the race will depend on when fire is detected, how quickly the
alarm is sounded and how well we are equipped to achieve the ultimate goal of putting water on the
face.

Let's take a look at our adversary when a fire develops involving traditional building
materials and contents such as wood products, cotton and other cellulosic materials and contents as
well as noncombustible material such as metals, there is generally 10 to 15 minutes between the time
of first open flame and full room involvement. However a serious threal to persons in the room may
exist within about § minutes of ignition. As part of safely precautions, it is necessary to mstafi
detecting devices in buildings in order to have the hest opportunity for carly fighting of fire by the
application of water to the fire. ¢

The fire detector and alarm system is onc of such devices which detects visible smoke and
announces its presence through an alarm system. [t is an active fire protection system designed to
detect the unwanted presence of fire by moniloring environmental changes associated with
combustion. In general a fire alarm system is cither classified ag automatic or manually activated or
both. The basic modern system consists of a dependable primary power, a secondary or backup power
supply, one or more initiating devices and notification appliances. Automatic fire alarm systems can
be used to notify the occupants of a building or structure of the need to evacualte in the event of a fire
or other emergency, lo summon emergency forces aid, and to prepare the building and its systems to
control the spread of fire and smoke. .

Design and Construction

The circuit design of the fire detector and alarm system is configured in modular scheme,
which are, Power supply module, Fire and fault detector module, Sounder alarm module, and System
reset module,
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Fig.1: Schematic circuit diagram of the power supply module.

Ihe four diodes rectify both halves of the AC vollﬂg(}-'“ IS necessary tfo }nmeeﬂ:)zi][d?]nly \:;?qdéogt?sﬂ::
the network conduct simultaneously. During the positive half-cycle o nel : -1-‘ rg’to th{cg;w ative
translormer, diodes Dy and D; are forward biased and cfurr(?nt passes f'ron”! lle: posi IIY o ‘g‘ .
end of the load. The conduction path is shown in the cm:;un above. FZo:151dermg voltage drops across
the diodes D, and D; (Usifo, 2001); , :
Vo =V, - 2V, y ! i ]
Where: V., = reciified DC voltage -
V. = secondary winding voltage of 1he transformer (24VAC)
Viy = Voliage drop across cach diode = 0.7V
The rectified DC voltage appears at the output of the bridge rectifier, The same is true when diode D,
and Dy are forward-biased during the negative half-cycle of the secondary winding voltage of the

transformer, ’frhc peak value of the transformer secondary voltage is given as (Usifo, 2001):
Vf‘ = I\‘I’lrm X "'2 2

Where: V... = Root mean square voltage of the se

Theretore, V, =24 | V2=13 94 VAC.

The peak inyerse voltage (PIV) of the diode mt
Wabs chosen for dindes Di-D; which hag alIVr,
Va2V, = 2260 vpe
While the peak full-waye rectified

condary transformer wind ing.

ist be greater than 33.94 VAC, so the value of IN53%4
ating 0l 200 volt. The rectified DC voltage is: Vou = .
\ ‘oltage s
) Vowges) =33.94 - 2 0.7)=32.54 vpe
e capacttor C, after the bridpe roegi o i
lifer) i 4EC from the bridpe reptifia. « : i
.';Ipm.'um'(',.\';Jhlc is given as (Usifo, E(JEJJ;ICILL rectfier into o Steady direct current. The smoothing
Cr=1- (V[ |
here: 1= DC load curren| : | 3

Vi = Allowable ripple vollage |
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Fe = Frequency of ripple vollage
Fora full-wave bridge rectifier, frequency of ripple voltage is given as (Ezenwora, 2010):
Fe =2 xline frequency 4
=2x 50Hz = 100Hz
For an allowable ripple of 5.0V and DC load current of 2000mA, minimum value of capacitance C
required will be: C = (2000 x 107%)+ (5.0 x 100) = 0.004F = 4000pF,
The minimum voltage Ve of the capacitor is given as (Usifo, 2001);
V(- = \12 X Vp 3
1414 x32.54 >46.02V
The \’HIE]C of 4700pF/63V was chosen (Al components values are shown in the appendix). Led
current is typically between SmA -20mA., therefore the current limiting resistor R, to the light
emitting diode is given as (Warnes, 1998):
R= Vi + 14
=32.54+ (6 x 107)= 5423.330
A standard value of 560002 was used.
The next element of the power supply unit is the IC voltage regulator; the circuit is shown in Fig. 2
below. The purpose of the regulator is to provide an output voltage with little or no variation.

Regulator senses changes in output and compensate for the changes. Regulator may also be designed
to regulate the current flow in a circuit. '

1 _
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& 4 é 27 lated
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Rectified .
DC Voltage l DC Output

||}—-

Fig.2: Schematic circuit diagram of LM317 voltage regulator IC.

The LM317 IC voltage regulator is used in this circuit. It is a very popular, low current and adjustable .
output voltage three terminal regulator. It requires little more than an external potentiometer for an
adjustable output range from 5 to 37 volt at up to a current of 1A. The LM317 regulator develops a
steady 1.25V reference (Vi) between the V., and common terminals and by connecting Ry between
these terminals; a constant current is developed, governed by the equation (Mimms, 1987).

ls= Vir+ Ry ' ' 7
Both 1y and a 100pA error current, I, flow through Vry, resulting in an output voltage that is
regulated. Any voltage between 1.2 and 37 may be obtained with a 40 volt input by changing tlie ratio
of Vr, to R4. Hence the regulator is set via Vr, to provide an output of 29VDC. The maximum current
output from the LM317 IC voltage regulator is insufficient to operate the load; therefore. a discreet
power transistor- TIP2955 is connected to increase the current capability. The regulafor draws current
through the base-emitter junction, causing the transistor to conduct. The IC output voltage is
unchanged by the transistor because the collector is connected directly to the IC output (sense point).
Any increase in output voltage is detected by the IC regulator, which shuts off its internal pass
transistor, and this stops the boost transistor base current.
Power supply line separation unit '
The final element in the power supply stage is network of 3 diodes Ds-Ds, a resistor Rsand a capacitor
C, as shown in Fig.3 below. This circuit is used to supply two separate power supply voltage and is
also used to synchronize power supply from the battery into the circuit.
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The c.qmci’:ur C, provides an extra smoothing fohl: :‘lﬁr:lt]ea(:egg&\l’&tigf{;'FI"ll"]l?enlftwork OF dingy,
D- is use 10 supply separate DC vollggc from Ihc'n.'é 1"1) the fire detect01:1nd la“e"yl % 4 chy,.
voltage (through the power supply failure detector C;'rcnd ,[ g g and alarm c'm"“,(!hrémg
to system reset circuit) and from the battery to the fire detector a ; "b] 1 C“C.“"-. Diode Dy W]ic]lg-h
connected in series with resistor Rs is uscc‘i to show one of many | exible applicationg of the L his
IC voliage regulator. By connecting in serics Ds_ and Rs behyeen the regulator outpuyy and the .
terminal of the battery, the voliage regulator is _changed_ into a constant current regylaty, tha
capable of charging the two 12 V/7.2 AH batteries. Design equation is given below (Gerrigh X I{;

Dugger, 1989):

V-:h = Vu‘g . vlcl'_ Vd A
batteries have a combined nominal voltage of 27V/7.2 A!—I (as dis
standard charging current for a battery is 1/10 of it’s AH rating,
Therefore the required charging current = (1/10) x 7.2 = 0.72Amps. Thus,

Va=29-1.25-0.7=27.05V
Now the highest current loading that the transformer, rectifying ‘component and the regulator ¢,

experience is a summation of the charging current and the current (1) required to power the fire

detection and alarm circuit is (Gerrish and Dugger, 1989):

8

l:upjll) = I.:Il + ]p
FFor simplicit,

Fyupty = 2l as 1,< Iy,

=2x0.72=1.44 Amps Al

Therefore, this explains why a 230/24 Volt 2000mA (2A) step-down transformer is used and it als
explain why IN3394 which has a current capacity of 3 amps is chosen as the value of diodes D,-D,
Diode. D6 supply a DC voltage (0.7V less than the regulated- DC voltage) from the IC vollage
regulator directly 1o the fire detector and alarm circuit. This voltage drop is caused by the passage of
current through Dy, Diode, D, links the battery power supply to the fire detector and alarm circuit but
with a voltage drop of 0.7V across D,,
In summary, diodes D and D, is used 10 isolate and provide separate DC voltage supply to the battery
and the fire detector and alarm cireuit respectively. While diode D, is used to synchronize the DC
vollage from the battery (which serves as a back-up power supply) to the fire detector and alarm

system.
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‘ower supply failure detector unit

he schematic circuit diagram of this stage is shown in Fig.4 below:
vee )

-
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nLed 2
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From power L
supply 1ine— RRIOLG
seperation RE — 2x12vDnC
circuit — AAA s T Battery
RG
Ot AAN T2
Point A
Q-
i

o l:—lg.-‘l: _Schematic circuit diagram of the power supply failure detector unit.
Trhe circuit consist basically of two transistors T, and T, and are used as a switching application, with
T: hm.ng a sla.\'c to Ty (L.e. transistor T, controls the “on™ and “off” state of transistor Tz). The
operation _01’ this circuit is such that when there is a positive voltage signal at point A, ransistor T is
forward-biased because of the presence of the base current and this will enable a muc‘h larger flow of
current from the collector 10 emitter thus robbing transistor T of it’s base current and transistor T; is
said to be cut-off. However if there is a power failure causing the voltage regulator to produce no
voltage signal, T, is cut-off which therefore makes a voltage signal to flow from the battery positive
terminal through resistor R-and Rs. With transistor Ts being forward-biased, voltage signal appears at
the collector which switches on the light emitting diode. LED 2, and also give its signal to point C

which is connected to the buzzer alarm. The coming on of LED 2 is used to indicate that there is a
power failure.

Fire and Fault Detection Module

This is the circuit that monitors the voltage signal that is being sent from the smoke detector and
nanslates the voltage signal to be either a fault or a fire condition from the detector. The detector has
two signal sources; automatic smoke detector and manual call point.

Automatic smoke detector

Optical smoke detector type which depends upon the absorption or scattering of visible or near-visible
light by the combustion products is used in this work. It consists of optical chamber, cover, photo
diode. infra-red LED and case. When use as a smoke detector it includes a lens to coordinate the light
beam from the infra-red LED, and the photodiode or other photo electric sensor, at right angles to the
beam as a light detector. In the absence of smoke. the light passes in front of the detector in a straight
line. When smoke enters the optical chamber into the path of the light beam, some lig]u. is scattered by
the smoke particles and some of the scattered light is detected by the sensor \‘:'Illclm then sends
clectrical signal 10 the fire detector and alarm unit to activate the fire alarm (Wikipedia, 2008).
Manual call point o ‘

Electrical fire alarm may be manually operated by any person in a building who becomes aware_of a
fire. Operation 1s usually effected from a manual ca_l] poml which takes Fh‘c form of a box with a
spring-loaded switch mounted in it. This is held in Ins non—a_!arm position and proiecledl from
accidental operation by a cover. usually frangible material. Breaking the cover releases the switch to
an alarm position which then activates the fire alarm. N o '
Each of these two fire call control points operates under normal condition as an open circuit while
under fire condition they operate as a close circuit, A third element that is added to the.control points
is a resistor which serves to limit the current flow in the circuit and it is placed as an end of line
component as shown in Fig.5 below:

50

Scanned with CamScanner



, Wmmﬁhiy\'ﬁ

o (i h ’\pril |
i +« Education WOSTMED) 1SNy 2

Joumal of Science, Technology and Mathematics Education ( Nfl?-m.-1 ':J

Volume 7, Number 1

= . .
l 1‘..‘...'.B|(l 1ora IIC ﬁlf_‘ Cﬂ" Cﬂllll 0] pOI S
Ck dll alt m Uft "tq l |

. relAE aietar also " . . . 3
il L e alMd amount of current in the detector circuit, Thig limiteg

> function of maintaining a small or limite - S i
the function of maintaining a s {low of current in the detector circuit but is not enoug},

Ry S ihtal conlinuous . .
current is what is use {o maintain a continu i = by the resistor 1 e S
il qtn"mh alarm. It is this small amount of current produce by tl hat is yseq for

[ LN . [ 3 A . - A

nitoring of open circuit by the fault detector circuit. P
111111111:(]\1:1;73?;;;}: o]nLl:r:é]tli\I ated when either the automatic smoka? detector ssaa:;i:;f:lgg_cor, .”}C _111anual
call point is operated. The operation of either or both control pomts' caulse ire dotec, u:_.‘ across ic
EOL resistor thereby causing a very large amount of curre[lt to flow to the }re} € -c OF Cireuit whigy,
causes the activation of the fire alarm and once activated it cannot stop until the removal of }he fire
that brought about the alarm. The schematic circuit diagram of the fire and fault detector circuit js

shown in Fig.6 below:
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Vss . 5 R16 i C
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Fig.6: Schematic circuit diagram of the fire and fault detector modute.

The circuit is powered bv the output of the vollage regulator via the system reset unit, Transistor T,
and other components around it is used for fire detection in the circuit while the transistor Ts and Tq
connected as master and slave unit together with the components surrounding them are used for the
fault detection in the circuit. -

The operation of this circuit is such that the conductors connected between the fire and fault detector
circuit and the fire call control points is a “closed circuit”. The call control points being open circuil
are wired in paralle] to the EOL resistor. The values of the EQL limiting resistor, R.: Rys and Rys
were carefullv chosen 1o ensure that the correct current flows in the uCiI'cuit d-LlI‘in:lIhe various
condition of fire and fault alarm, Under normal condition, the current flowing into the ci?cui[ at “poi
D is sufficient to hold the low-current (faul sensing transisior T which therefore keeps transistor T¢
off. bU‘DiS insélfg“em ;0 %Ptffﬁterﬂ;e high-current (fire) sensing transistor T, due to the presence of
diodes Dy and D), at the base of the transistor. Concider: L with
the power supply as a close loop circuit with points!}i;dnirilgtoRFlbésD% T

M g : represented in the circuit diagram
of Fig.7 below:
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Fre. 7o Schematic circuit diagram of the Kirchoff voltage analysis of the normal working
condition of the fire detection module,

Using KNV around the Joop A-B-C-D-E-F-A. we have (Boylestad, 1987):

27 - \.fl 1 V D24y = Vi \"'.; 12) = \"”.]-I = (l

" ;; o ] 15
Viniz
\‘i‘:
\’fi' - F

Voltage across R
Vollage across Ry,
Voltage R
Vi, = Voltage across D,
Ve, = Voltape across 1y,
Since voltage across a diode is always 0.7V and V
Vi, = 18R, Vi, = 12Ry,

dCros!

IR, then
‘\",;.r_J [llth'
Ti;'..‘f\.
7-1aR;;-0.7 - la!'l.
- 1.4 = lall
]a”{, T }\lr ¥
[25 6] - [Riz + Ryy
C Ry = 100082, Ry = 10,0002 (see appendix)
=125.6) = [470 + 1000 + 10,000]
=0.,002234

0.7- lalky),=0
e 7 Ris) =0
[~}':)

la = + Rys)

Where. R, = 4

Voltage a1 point E = Vg2, and;
Vi, = laR,s (Wamnes, 1998) Il
=223 % 107 %470
= 2.05V
This explains why the high current (fire) sensing transistor Ty is cut-off because the two diodes Dy,
and 1, connected 10 the base of transistor T, further drops down the voltage between point E and the

nase of transistor T by 1.4V which therefore makes it insufficient for transistor 1 o operate. While
for point D, its voltage will be:

V = Vs, + Vi, (Boylestad, 1987) 12
=2.05+0.7
=2.75V

The 275V at point D is enough to forward bias the low-current (fault) sensing transistor Ty, this
therefore makes transistor Ty, 1o be cut-off thereby keeping off the fault indicating light emitting diode
LED 5. A fault signal is only initigted when there is a broken connection (open circuit) within the loop
causing the interruption of current Ja in the circuit thereby releasing the Jow-current (fault) sensing
transistor T« and so transistor 1, comes on providing power 1o light up the fault LED to indicate that
there is a fault in the system,

For the activation of the fire alarm, the smoke detector causes short-circuit across the EOLL resistor
resulting in an increase in current which is sufficient to tam-on the high-current (fire) sensing
transistor T;. Consider the Fig.8 below:
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Fig.8: Schematic circuit diagram of the KircholT voltage analysis of the fire working conditjg,,

of the fire detection module.
Again. using the Kirchoff Voltage Law (KVL). we have
27 - \"‘p_p_'.. = \—,m_‘i. - \r[DI;l_ \;tﬁl-" =0
27-LRy - 0.7-0.7-1,R;2=0
27-14-1(R;:*R;x)=0
256=1,(R;2—Rys)
Iy = [25.6] = [Ri2 = Ryf]
= [25.6] = [470+1000]
=0.01742A=17.42mA
And voliage at point E = Vg,
=LR; )
=1742x 107 x 470
=819V
It will be observed that there is an increase in current at point E due to short-circuit caused by the
smoke detector and this also results in an increase in the voltage at point E. This voltage (i.e. 8.] V) is
enough to turn —on transistor T, even after passing through diode D5, D;; and D, respectively,
Transistor T; then tums on relay RL, making the relay contact switch to be between the common
contact “cc” and the normally open contact “no”, this therefore supplies through diode Ds (see IFig.9) a
voltage that is fed 1o two OP-AMPS which supply a permanently high voltage of about 20V 10 resistor
R:; that is connected 1o the base of transistor Tg. As a result, transistor Ty is forward-biased thereby
turning on relay RL; which is the fire alarm relay used to turn on the sounder alarm as shown in Fig. 9

below.

R25 \
\__.To sounder
> “alarm_
! circuit
-
5

e — |
= —_— . /
"‘—-———________‘__

Fig.9: OP-AMP Instrumen tation amplifier cipeyiy
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Sounder Alarm Module

The sxlmmlyr alarm module comprises the electionic sounder (external sounder alarm) and it fault
detection circuit, buzzer alarm circuit and the sounder silence circuit, The fault detector circuit of the
sounder alarm module is used (o detect if there is a fault of either an open-circuit or a short circuit
n!hll}_{ the conductor connected 10 the external sounder alarm. The schematic of the fault detector
circuit of the sounder alarm module is shown in Fig. 10 below. It is similar to the circuit of Fig.6 and
therefore uses the same principle of operation to detect cither an open circuit or a short circuit,

—AAA—
R32
R31 S Led BV%\
. D21 Elec§ronic
.. -——N ETIO sounder
From Sounder —™ §R33 .
Silence Circuit ' +] | ’_

Di9 R30

D20

= R29 '
Fig. 10: Schematic diagram of fault detector circuit of sounder alarm module.
Buzzer alarm unit -
It is important to note herg that each time a fault indicating light emitting diode is turn-on; the buzzer
alarm is also turn-on. The buzzer is implemented with the very popular and versatile 555 TIMER IC
connected as an astable multivibrator to provide a rectangular wave that is used to drive the buzzer
that beeps about every 2 seconds. Fig.11 below is the schematic circuit diagram of the 555 TIMER IC
operating as an astable multivibrator. At power switch on, the voltage across capacitor Cs is zero, the
output is “HIGH” and the transistor T is turn-on to power up the buzzer. The voltage across capacitor
Cs immediately begins to rise as it charges through the resistors Rjz and Rjo. At the instance the
voltage across capacitor Cs reaches 24 of supply voltage, the internal transistor switch closes and
capacitor Cs discharges through resistor R}, and pin 7 of the 555 TIMER IC. The output (pin 3) goes
“LOW?” thereby switching off transistor T5.
The output remains “LOW” as the voltage across Cs falls to ¥ of supply voltage, when the internal
transistor turns-on and the output goes “HIGH” once again and transistor T; is turn-on and the
capacitor charges once more through R;s and Rye. The cycle repeats itself with the capacitor charging
and discharging between '4-and % of the supply voltage to give a train of rectangular waves.
Vss

] ——t R BT

11 4

-
.

1o X + ~ Buzzer
il B SW4 . r l
77 “vee o Y
R18< €6 | 4 |asr  our |2 o .I |' 7 '
| - H 7 o - '
J B TR
J ; R21
TRI -
|- -

c8

|
YSCRI ]
.

| CoN ‘ jl
I
|

- s
Point D . T
, ‘i_ e .. i

O—

Fig.11: Schematic circuit diagram of 555 TIMER IC as an astable multivibrator.
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For the 555 timer as an astable multivibrator, the C]'“rg”f '2'31 I(mark) 13
TH..W“ =0.693 (Rm T+ R]?) Cs (EZCH\\OTI ’
» Patting Ry = 100K
Ry = 100K ]
Cs= IO]J.F %
= 0.693(100,000 + 100,000)10x 10
= | 4 seconds _
Then. the discharging time through resistor Ryo 15:
Ts(space) = 0.693R Cs ’
= 0.693 x 100,000x10 X107
= (.7 seconds
The period of oscillation T is: . d
T =T, + T, (Abdulahi, 2004) 14,
=14+07
= 2.1 seconds
The frequency of oscillation f is:
=1~ T (Abdulahi, 2004) 15
=1=+2l1
=048 Hz fy :_
rough the transistor T, to prevent it from being

The purpose of the resistor Ry is to limit the current th
damaged by drawing too much current and overheating. A small capacitor Cq is used to suppress

extrancous noises while the big electrolytic capacitor ¢ is used to decouple the power supply as the

current dravwn changes from ImA or less to 100mA or more.
Thyristor SCR1 1ogether with SW4 and resistor R, is used as the buzzer silence circuit. It functions in

the same way just as the sounder silence circuit does.

Sounder silence unit
The sounder silence circuit is used to silence the sounder alarm. Its circuit is shown in Fig.12 below,

Vss
l —0
_ RL4 NQL i »T0 Sounder
D22 = Alarm Circuit
Fcc
R34
J—W\T SCR2
sws_l CmT
A '

Fig. 12: Schematic circuj diae -
By operating the press button switch SW5, ”:;Iiigrag](j(;{;(}:':ger silence unit.':
even after rc!gasr{ng switch SW5. This then turns op relay RL4*\[.:;] _OE and remains permanently on 3
sounder circuit. Fh):fnstor SCR2 can only be wm-off by operati Ich cut-off voltage supply tolth!c
SW2(sce Fig.13) which momentarily cul-nffpmvcrsllpp“% 10;:] rng the reset push button §w1tm
System Reset Module - 1¢ fire detection and alarm circuit.
The system reset circuitis used to reset the fire defe , :
. ; fire or fault condition that have been de.ggllzglg; E:Il:g :Ia:m circuit to normal working condition
of a relay- RL1, press bution switch- SW2 and 4 dioe Dy ésiit?\r:nl? ri‘q“r:e{i. PhE Biulis pussa e
In Fig.13 below,
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Fig.13.Schematic circuit diagram of (he system reset module,

The system reset circui s actually the link that connects the power supply stage to the fire detection

and alarm circuir, By pressing the push button switch SW2 the relay RL1 is activated and the relay

contact switch will be between the common contact “cc” and the normally open contact “no”, this

therefore cut-off the Power supply 10 the fire detection and alarm circuit thereby switching off

everything including the fire and fault alarm indicators and sounder alarm that may have been ,
activated. When the press bution switch SW2 is released, it returns back to its original position, hence t
the relay is de-activated, it's contact switch would now be between the common contact “cc” and the

normally close contact *pe” thereby supplying power to the fire detector and alarm circuit. Diode Dy

is connected across the relay coil to damp the inductive spikes that occur when the relay coil field
collapses.

The complete circuit diagram of the fire detector and alarm system is shown in Fig. 14 below,.

v
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Fig.14 Complete circuit diagram of the fire detection and alarm system
Test and Conclusion ;
The system was tested with Iighlcd papers placed about 40cm away from and on the path of the sensf
aqd the alarm sounded immediately it picked smoke from the burning papers
Fire detector and alarm system using smoke sensor was successfully designed, constrifcted and fesled
heat an
ymercid

in this research work.
flames can‘aIS; bzftse?{”%r]:ctzsirs l}ha[ rc'qund 5 other two manifestations of combustion-
' chnology is simplified and can easily be reproduced for O

purposes.
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