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CHAHPTER THREE
30 BESIGN IMPLEMENMTATION

SR CIRCUTT OPERATION

T MR

"""""" B CIRE SENSING
: LT

POWER SUPPLY

; : ; 1 A EIRA
LN P “3"’? e LA :
LIRE SWAHTOHING UNIT |

P O |

ol INTRUDER UNIT b

Fig 2.5 BLOCK DIAGE A

The power supply unit consisis of a 240717% @

bridge rectifior whose ouiput i filtered and regulng

goundt s bt arcund a 555 timer 10 connecied 18 i s monoestable moede, The

iouch and fire sonsing ability s made possible at pin 2 of the 10 which 18 the

w10 o Biph whon ever

Lot}

i This pinowould make Se ouiput of the 533

5.

i senses a voltage fovel that i dess than 173 the supp

pigy 2 ooof this 1

g T e
O i
H

stace arca of pin 2 s0rves as 2

sund, A capaciianee i formed betwoen this pin

and the body whose voltage level s below 3 volts, The higl

opal I8 monosiable




and would {ast only for the tme poriod determine

capacitor and resistor

neteeorlk cormected o the 10 Poriod 5 determined by o copacitor and resistor

network connected o the 10, In the caze of fire whic abves oaadation process,

atrmospheric oxvgen molecules () are oxidized 1o oy toms 137 These

negative toos form a pool of negative charge aro 2 owhich canses o

r.osince the negative pool of charge falls below volia which is fess than 173

the supply veltage specilied by the manufacirey,

g

The mtruder sensing unit makes wse of a ply

sor svhose resiztancs

varigs proportionatly with hght intensity,

snce has g negative

temperature coethivien: such that, the higher

stances and vice - versa, In this design gl Do

made 1o meident on the sensor, as an ntruder approg ¢ or she shades away

sonnse of  the meident

making the resisiance of sensor fo rse, This

increase in voliage is compared with snother reference v

= oeath the heip of as

operational amphifier, whose output 1o made o go b

3 ot is output then

activates the alarm switching it

The alarm switching unyt consists basically of an NPN wansistor which

drives a relay connected at 43 collector terninals &

sever a bigh appear at us

base. Whenover the relay is driven or activated s

Y sl coniact bocome

ciosed contacis o the osciliaior responsible for gen the tone of the alamy

to 2 toud speahor

i

The s:f::z(migu ione signal s further amplified and ten B

e




uinber

MName

{3

TR

siarted fimer

{Connecied o




must be 5% and 15Y h

BESIGN CONKIDERATIONS

by is required 1o power the

regulator to functon properly as a regulstor the p v 3
volis higher than the required output, so a 24071 ERE

sutaide,
Feak value of mansformer ouiput Vpeak = Vrms 0 v Do vvnenn{ 1)

Crutput of transformer = 12Vrms



s Peak YVabue Vo= 12542

21,2185 and

This i wmputed o the {u

oy

than 17,

P mince Vpesk = 17V The PIV ranng of the dig

CHOOY was chosen

The value IMNA00T with PIV rating

Dutput Voltage of bridge rectifier, Yo = Vpeak - 234 Vs

Where YVd = Vollage drop acress diods =0.6 for sili

S R VA P (TR O R R A

A filter capactior 1 acts on Vg o suppress the riprd

For a vipple factor of 193

ral £y
A b ]
e eer e }

Where 1, 7 Output do current

Fe freguency of iwansionmer voltage,

Yo peak secondary voltage.

rating of 54

For a de curres




Fhe minkmeny value of capaciiance » requirest to achiove this is 28308 it this is

not g standard valie, The neares standard value

7
!

The voltage rating must exgesd Vi.oso the value of 3 wan chosen.

33 INTRUDAL SENRING UNIT

aly . . o~

LRAT A

This wirouit s contered around 1072 and Op amyp acting w5 2 comparator.  The

3

voliage at pin 2 fixed by the stiff voly tage divided netw

131 }x,.;; A COREn

i about 4.5V, another

of the same valoe of 1REL each 50 that the voltage ot pin

age divider Is formed at pin 3 basically by VR and 10R foobut this time a

Hoxible one. The value of VR (4] i adiusted =

PR #1s resistance falls to g Jevel

i5




psterrupied the resistance of LIIRE, would rise ansd the voliage drop

rises above 4.5V, since the Voliage af the positive inga Cgreater. The

.

g
"
-

The |

opiput of the Op amp ol pin 6 g

2

iance of Bom i very bright ligh

usedd has g resisd

5 used to form g variable voliage divider for the

FOGRLY variable resistor VR

mohded to prosent shont

“

The values of B and |

i varied 10 DO under brigh

P
§

selocted for R and |}

’
H
H
i

Fig, 3.5 Veuch/iire sensing vo




103 is connected i the monostable mode and has a delgy poviod ol about | sccond

such that, the cuipul pin 3 would remaln bigh and s drives the alarm for

second atter each trigger. The monostable tning por

iven by
T LIRO {43
Wheve R o= R +H,

S A

¥ RS and R6 gre chosen as 1DOKELE and TR

subiect of the formuly

Rut the value = Hind

D36 prevents the output of the intruder sensing frowyy intorforing with the

o deagetrvaie the icuch

wouch/fire sensing unil, Switch 82 1 used o ach

sensing abilipy while switeh S3 activates or deactival o fire sensing

o]
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Urder no trig

wr condition the base of TR,

NEM. When 2 sensing unit detects a high at the base of TRI, 8 turng ton, Relay

k3

wd and current s supphed

Ry e activated and #s normally open tenmunals are ©

ange of Ry, o= 20082

3EAE MWPN sihcon tvy




e 2z (301454
2433
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R
o

Hut to guarantee saturation the base current of fransi: cverdriven by a factor

10, therefore the value of the overdriven base resisianos booomes Rb overdriven

H
{3
N
i
H
i
N
e
~3
(W]
a3
{0
Lo,
Tt

svalnes gt RE RY gnd €3

The tone generated by the alaym unil is dependent o
connecied o 104 a5 an astable multivibrator,

The frequently of oscillation 15

p e {9}

TARC

aned T = 1IRY {9hy

e
AY]




where R = RE +RY

.

Ry and By are chosen a3 ThE? and 10K respectively.

ould have a v of SO0

bois desired that the tone of the alanm s

The requived value of C3 for this freguency is

£ st {111

Tl X117 108 % 800

papacitor of value 8. 1ul was chosen.

1 a0 that a loud speaker

The outpat of this oscillator i fed 1o TR for anplhi

gan bhe doven.

For a eollecior current of .54 and transisior §i of # coterd in the corunon

cotlector mode.

Vh-Vie

Reqguired base resistor By, = m— (173







COMPONENTS USED

CAPACITOR

A capacitor essent

tally consi

S ot twvo conduces

¥ osurfaces separated i by g
1ol an insulating medium calle d diclectric, The farpose of a capag

o s in
e olectric energy |

eleCtrosiatic stress in the diefoer

&
&

The transient flow of
CCHOS ZiVe tise 1o the chagrining current

ished bey

chween the
plates of a capacitor

e property of g Capaciior (o stope electricity is g

The
capavitance of a capasitwor is defined as the amoun of

BE513E £

Y
7

reduired in

CECaie s

d between its plates,

BIGhE

we - termanal device consiating of a

ermaniom or Silicor Cregion is refurred i

jw

SN mnction is one -way device offering

ovey

[RALAE ol
Binsed as he

il

chaving as in igsulator whern reve

a8 53 b,(‘\\.d

VRN A
gy Anode ® f

LIGHT EMMITING DIODDE

fis o forward - ased PN sunetion svhich o vl visible i

Ea

3

§§‘ 5}*.&3&

Bbowes the working prioipie of a LE

e
N
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SISESEOTS are

Pe passive compoenents which hg

3 et
Ve

the abiliny

ght Dependent Resistor (LR are resistoss which depends on

pleciricity. Lip

voltage drop reduces and when §

obstricted volts

o drop increases.

Fransistor

Fransistors are active devices, which consiste of two b

rye
TN
e
5

G rise 1O three regions, emitior, base and colloctor

24




TRES I VOLTAGE REGULATOR
This s 2 regulator that produces a fived

representative of three terminal devices that are

Yy >

outpul voltage of 89V,

STANDARD CONFIGURATION OF 7809 1C REGILATOR,

Input o ; 7809 - Dhsdput

3
LA




CHAPTER FOUR

TEST AND RESULT

4.1 CONSTRUCTION

were sopreed froum

After the complote design on paper. the compong

market, Resistor values were identified with help of thely colour codes, Capacitor

values and polavity were dentified. Vanable other componets

uoly as light dependent resistors, light emitting diodes, %, ransistorns el

and i1

formiers edn. were tested 1o ascertain that they in good working

conditinn,

The componenis wers first connected on a bread with aid of mmper

wirgs, amd 1 was tested (o have satisfactory oulpal CITRURENIS were then

wansforred 1o the verp board and soldered permanentiy,

from wonden sheets were o and fastened 1ito g reciangs

appropriaiely so that switches, power plug and indicator
be fastened.

42  TESTING AND RESULTS

The cireuit was connected and the power switch »

put on touch, fire and

intruder switch, switches were activated and tested, Thos s o each Ul was

a3 expecied.

Pry




{CHAPTER FIVE

CONCLUBION
51 RESULTS OBTAINED AND PROBLEMS ENCOUNTERED

> when

This project work provides an electromic SeLGrity 5y%

E v
R EA

wsion, and zlso has the ability 1o delay oporation o

inuched. senses e and ind

o as desired and some

meet ap different circumstances. The results obtaiy

I

mavatisbibily of exact

problems encountered duning constraction include

design value in the market and power failure.  Diespite all the problems
enpoumtered the abm of the project was achieved

51 IMPROVEMENTS/RECOMMENDATION

g 4y 8y s N - RO A T o
AT aiiz '::i VAL "}" o ai

P

fpprovernent could be done on this project by

LVe BOUTCE O POWOT S

Singe this project has been logically designed 1o b o rescue all possible

spprosches of thefi and fire putbresk, o give maximum profection of Hves and

PR

fnstrial promises

properties, i i hereby recommended to Bouse users
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