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Vrms/Irms Instantaneous values of voltage/current
Vm/Im Maximum voltage/current

Vdc/Idc Dc output voltage/current

Vce Based voltage supply
| Vbe Base-emitter voltage

Vin/Vout Input/output voltage

Bdv  Breakdown voltage

PIV peak - inverse voltage

Av peak - to - peak ripple voltage
11/1d ‘ Load current/diode current

Ic(sat) ~ saturation collector current

hFE D.C Current gain

hFE(sat) Forward, current, transfer ratio at saturation
Po Power output

Rl | Load resistor

C | Capacitor

Frequency

Y _ Overdrive factor

uF Micro farad

: NC/NO Normally closed/Normally opened
LED Light Emitting Diode

T ~ Transformer 1

IC Integrated circuit

Tr Transistor

UJT _ Unjunction transistor

SPKR Speaker
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CHAPTER ONE
GENERAL INTRODUCTION

1.1 INTRODUCTION

" Whereas other building systems contribute to the comfort and convenience of

the building’s occupants, the alarm system protects a building, its equipments
and its oc;:upants from impending disaster and as such may well be the most
important system in the building. They serve as round — the — clock “watch
: dogs” against fire, smoke, holdups and burglar as well as monitors for various
process pressures, temperature, liquid levels flows etc. For safety sake,
serious consideraﬁon should be given to alarm systems in the early design
stages of a building.

Infrared detection system is one of the various alarm systems. Thisisa
detection system comprising of source of infrared radiation used as a
transmitter and a receiver consisting of a sensor sensitive to infrared, an
amplifier and a relay. The infrared beam between the transmitter and the

receiver is invisible. If the beam is interrupted, an alarm signal is produced.
Some current applications of infrared systems are:

MILITARY: Military fire control at night or during the day when vision
isdiminished due to fog, smoke or haze. Detection and tracking of ships,
aircraft, missiles, surface vehicles and personnel, submarine detection and

range finding.
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MEDICAL: Early detection and identification of cancer, obstacle
detection for the blind, location of blockage in a vein and early diagnosis of

incipient stroke.

SCIENTIFIC:  Satellite and space communication. Environmental

survey

and control, detection of life and vegetation on other planets and measurement

of lunar and planetary temperature.

INDUSTRIAL: Aircraft landing aid and traffic counting)forest fire

detection and natural resource detection.

1.2 AIMS AND OBJECTIVES
The aim of this project is to design and construct a multipurpose
‘movement detector which will be able to form the basis of all sorts of burglar

alarms and automatic controllers.

It will work either as a single interrupted beam alarm over substantial
distances or will directly detect moving objects or persons by measuring
changes in the level of reflected infrared over shorter distances. It is intended

that the project will be insensitive to ordinary visible light.
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1.3 METHODOLOGY

Each of the stages was designed separately (i.e. modular approach
method, fig.1). Discr'et'e components as well as IC were used to realize the
project.

The project is composed of four stages. These are: emitter, receiver,

timer and alarm stages

The circuit diagram of tﬁe transmitter is a standard 555 astable circuit
having the .values of the timing components (R;, R, , And C; ) chosen to give
a suitable operating freéuency. The output waveform of the 555 astable was
connected to the emitter diode, connected between the output of IC1 and the
positive supply rail fig. 3.a.

The next‘is the circuit diagram of the receiver (detector). The detector
diodé (Dy) is coupled to receive transmitted signal filtered by Ry and C,. At
the receiver circuit is the amplifier which is a simple two — stage common
emitter type capacitively coupled. The output of the amplifier was rectified
and smoothened by D;,, D,,Cyand R,,. The Schmitt trigger is based on IC,. R,
Was incorporated to provide hysteresis and to obtain desired sensitivity (a

compromise between these two qualities being maintained)

The output of the comparator (IC,) was coupled to the timer circuit. The
timer circuit employed is a 555 timer 1C which has a monostable operation.
The timing components are R, and C,,. Fig. 8 a The relay is a 12V, 4000

relay (RLA ,). The making of the relay depends on the timer circuit.
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The normally open, NO, terminal of the relay feeds the alarm circuit.
Two oscillator were used at the alarm circuit. The unijunction oscillator and
the astable multivibrator. The output of the unijunction oscillator was coupled
to the base of one of the transistor of the astable multivibrator. The output of

the two oscillators was coupled to a speaker through an impedance matching

transistor.

1.4 LITERATURE REVIEW

Infrared radiation is an electromagnetic rad}ation generated by vibration
and rotation of fhe atoms and molecules within any material at temperatures
abové absolute Zero — that is Of’ kor -273%.

In recent years there has been an increasing emphasis on the research,
design, development and deployment of various infrared devices and systems
_for military applicatio,ns at night or during the day when vision is diminished
By fog, haze, smoke or dust.

In 1900 Sir William Herschel discovered infrared radiation. Then he
-referred to it as “invisible rays”, “radiant Heat”, dark heat” and “the ray that
occasion heat”. Sir William Herschel found that the heating effect increased
as he moved the thermometer towards the red from the blue end of the
spectrum.

In 1829 Nobili made the first thermocouple, which was an improved

thermometer based on the thermo electric effects discovered by Seebeck in

1821.
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During World War I, an infrared search system could detect aircraft at
a distance 1.6km and a person at a distance of 300m. Many sensitive infrared
detector such as photon detectors and image converters were developed during
the World War II.

Furthermore, infrared techniques became applicable to the altitude
stabilization of space, vehicles measurement of planetary temperatures earth

mapping and the early detection of cancer.




15 PROJECT OUTLINE

This project is divided into four chapters:

Chapter one discusses general introduction of the project, some of the
current applications of infrared systems, the aims and objectives of the project,
the methodology employed in carrying out the project and literature review.

 Chapter two was on system design. Here, calculations leading to the
choice of components used were shown. Experiments were carried out to
determine the choice of components in some cases e.g biasing a transistor at
the Q-point, selecting timing resistor and capacitor of a 555 timer and
;hreshold voltage in the schmitt trigger.

Chapter three was assigned with construction, testing and results. The
method of construction and the construction (;f the boxes containing the
circuits were discussed here. Also, testing of the modules were carried out and
the results tabulated.

Chaﬁter four was left for conclusion and Recommendations. The results

got from experiment and testing were compared with established facts.

Recommendations wee also made under this chapter.




CHAPTER TWO
SYSTEM DESIGN

2.1 POWER SUPPLY

i. METHOD OF RECTIFIATION:

A full-wave rectifier network with center tap transformer was employed to:

- obtain a higher dc voltage output since

Vdc =2Vnm/t and Idc =2Im./n"

Compared to a half — wave rectification where Vdc = Vm/=t

- Incréase the peak inverse voltage (PIV).

PIV is the maximum {Ioltage that can be applied in the reverse direction
without breakdown ( through the rectifying diodes)

PIV = 2Vm , (PIV = Vm for half — wave )

1 | Transformer selection
Po = Vdcx Idc
=2Vm/n  x2Im/n
= 2 ﬁVrms/n x2+/2 Irms /
=2 Y2 Vrms /7 x2+/2 / nxVrms /R

=8Vrm%/n’R




R o S i S S s

~ therefore Vrms = +Por?R/8

for this project,

Po is 15W, RL 8Q

Virms = +15xn?8/8
= 12.167V
=12V

'therefore a transformer of 240V : 12V was chosen

-ili . diodes rating

Voltage ratipg: the maximum voltage, which occurs across the diode in
the re\}ersé direction, peak inverse voltage (PIV) must be less than the
breakdown voltage of the diode if it is not to conduct appreciably in the
reverse direction.
for a full-wave,

PIV=2Vm
Vi = & Vrms
= vz x12
= 16.197V
Vm =17V
:Therefore PIV=2x17
=34V

the breakdown voltage must be greater than PIV (Bdv > PIV)




Therefore diodes of breakdown voltage of 50V (>34) are desirable.

Current raﬁng:
Idc =2Im/n
| = 24z /® x Vrms/R

=242 x12/8m

= 135A
Idc =the mean load current -
Therefbre a diode of current rating of 1.5A was chosen.

From the E.C.G. data book IN5391 diode satisfy the requirements.

iv. CAPACITOR SELECTION
voitage rating:
“capacitor voltage, Vc rating > vz~ Vims
vz x12 =1697V ( vz mes)
Ve > vz .2 Vrms
Ve > 1697V
Therefore a capacitor of voltage rating of 25V was chosen.
Capacitance rating:
| AV = Vm/2ﬁ(C
AV~ 1/C
If a peak — to — peak ripple voltage of not more than 10V is to be tolerated
10 =122 /. 50x8xC)
C=12 vz /8000 |
- 2121 pF

therefore a capacitor of 2200uF  capacitance was chosen

10




v ZENER DIODE AND LIMITING RESISTOR, RS

‘a  varying load: fixed supply voltage
Rs =(Vin-— Vouf)/ (Idmax +Ilmin) ................

" Rs =(Vin - Vout)/(Idmin +Ilmax) ...............

b.  varying supply-voltage, fixed load

Rs =(Vinmin - Vout)/(Idmin - I1) ............

Rs =(Vinmax - Vout)/(Idmax +1IL)..............

Using equation (1) above,

: Vin = 14.7V
Vout = 12V
Id = 6mA

Therefore Rs = (14.7 — 12)/0.006
= 450Q

the preferred value of Rs = 470Q

vi Profective fuse

current rating:

current rating of fuse should be higher than the mean load current (I dc)

Idc = 0.63Im

=1.35A

therefore a fuse of 1.5A was used. (See fig. 2)

i
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2.2 THE TRANSMITTER STAGE.

- The pulse generator is a standard 555 astable circuit having the values
qf the

timing corhponents (R3, R4, and C4) chosen t(l) give a suitable operating
frequency.

‘The frequency, f, of the pulses produced by the astable is given by

f =1/t1+t2 )HZ.

With the mark périod three times longer than the space timer so that the emitter
| diodé is only pulsed on for 25% of the time fig 3(b). This was done to keep
the average current consumption of the circuit down to a reasonable level. Fig

3(a) and 3 (b)

From the above:

jLED on=R4 C3

LED off =(R3 +R4) C3

LED off : Led on = 3:1

(R3 +R4)C3 : R4C3 = 3:1

(R3 + R4)/R4 = 3/1

R3 = 2R4

:From f=1/tl +12)Hz

Andt = R4C3,t2 =(R3 +R4)C3

f=1{R4 C3 +(R3 +R4)C3 } Hz
=1/(R3 + 2R4)C3 Hz

butR 3 = 2R4

therefore f = 1/{2R4 + 2R4)C3}
13




=1/(4R4 C2) Hz
f « 1/R4 (with 1/4C3 constant)
with a frequency of 10KHZ and a capacitance of 10n F
10 x10° = 1/(4R4 x 10x 10?)
therefore R4 = 2.5K
The preferred \}alue of R4 is 10K  (for maximum adjustment)

Since R3 = 2R4,

R3 = 2(2:5)K

=5K

Apreferred valued of Ré is 20K .

‘D4 is an LED (TIL 38) with the following parameters:
Maximum forward voltage VF = 1.5V
-Dc forward current, IF = 150mA

Therefore R2 = ( Vce ~ VF)/IF

= (12~ 1.5)/150 x 107

=70Q
% the preferred value is 56Q

SRERGSS
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2.3 AMPLIFIER STAGE

For the transistor to be used as amplifier, the following were done.

Bias at the mid-point of transistor operation

Collector resistor, Rc and base resistor, Rb were included
A transistor of high gain, hF E were chosen

- Base resistor value used was very high

Since high input resistance implies small base current and this together

with high hFE increases the sensitivity of the transistor.

_jCapacitor C5 was included to the block d.c (component of the signal into the
transistor.

~ A voltage — shunt feedback technique was used. That is voltage (as
output) fed back as current. RB(R7 & R9) provide base — current bias for the

two transistors. They also act as feedback elements.

Refer to figure 4
To bias to the center of the dc load line, that is, for the output voltage at
the collector to be Vcc/2,

? ' Vce/2zicRe

;
Vee =2icRe ......ccoeenneene, . (1)

? 4

; Loop equation gives Vcc/2 = ibRb + Vbe

4

} Neglecting Vbe, we have Vec= 2ibRb - ........... (ii)
Equating (i) and (ii)

B |

2icRc = 2ibRB
16
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Rb = icRe/ib

‘But ic/ib = hFE

Therefore Rb = hFE Rc
From 2ickc =Vcec,
Rec = Vcece/2ic
jfor Tr1 and T2 (BC109C);
Ic max =o.1 amps
'hFE = 400
Rec = 12/2(0.1)
= 60Q
the preferred value of R6 is 68Q
power rating of Rc, PRc
PRc =I*Rc
=(0.%) x68
=0.68W
~ IW
therefore the preferred value of Re is 68Q2

from Rb = hFERc -

Rb =400 x 68

=272000Q

The preferred Qalue of Rb = 30K

Powér rating = 1/4W

Therefore the value of Rb = 30K , 1/4W

17
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The value of the capacitor, C5

Xc <<rin

Xc = reactance of the capacitor

rin = input resistance
If Xc = 10%rin
Xec=1712n fC

1/2m fC = 10/100rin

From the circuit: fig. 11

Vee =Ib (Rc +Rb) +IcRe +Vbe

rin "'Rc +Rb

Rb >>Rc¢
rin~ Rb
Therefore rin = 30K

12w fC = 10/(100 x 30,000)

C=1/100 7 x 3000)

= 1.06x10°

The preferred value of C5 = 1 uF

18
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24 THE SCHMITT TRIGGER (COMPARATOR)

The Schmitt trigger is a circuit that will produce sharp rectangular
pulses. It
isused to know‘ which of two signals is larger, or to know when a given signal
exceéds a pre — determined yalue. It may also be used in wave shaping
applications. For example, various periodic waveforms such as sinusoid and

triangular waveforms may be converted to square wave or pulse trains.

Schmitt trigger makes use of positive feedback. The effect of the
feedback resistor in the circuit is to have two thresholds which eliminates
multiple triggering. Also, the positive feedbéck ensures a rapid output
transition regardless of the speed of the input waveform. The input of a

Schmitt trigger depends on both the effect voltage and on its recent history.

This effect is called hysteresis fig. 7(b)
‘Comparators are examples of non — linear circuits. The two op — amp input
voltages may have completely different values because of the absence of

negative feedback.

The divider network consisting of R1 and R2 @stablihes a voltage at the
non — inverting input terminal proportional to the output voltage. The
magnitude of the voltage across R2 in Fig 5 will be defined as threshold
(triggering) voltage, VT
:VT = R2 V(sat)/(R1 +R2)

By choos'ing an appropriate value of V-, one can minimize the effect of

_noise at the transition points.

20
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The transition points corresponds to the input voltage becoming more

positive than V; in one direction and becoming more negative than —V; in the

opposite direction.

If the output lies at the positive saturation limit V positive, V; will be

positive and equal to
V+ = R2AR1 +R2) Vpos

Applying a Vin greater than R2/(R1 +R2) V,, to'the negative terminal causes

-(V,, -V-) to become negative, in turn forcing V,,, to its negative saturation

limit of Vieg If Vin is returned to Zero, however, V,,, will remain negative at

Vieg €8, With V, = R/(R, +R)) Vieg:

Now, consider fig 7
With V, <V, V, =4V,
Vi = V,-R/AR, +R) Ve eovnvvnniiii (1)
With V, > V,, V, = -Vo
V, =YV, + R/(R, + R,) Vc.c ............ (i)
The width -of the hystergsis band V, -V, (V)
Is easily controlled by adjusting R,
Vi =V, -V, = Vo+R, Vee/R, + Ry) -{(Vo=R, Vee/R, +R, ) }
Therefore Vy; = 2R, Vee/(R; +R,)
For a symmet.ri;:al Square wave:
V, = -V,
=- Ry/(R;+R,) Vcc
Design Procedure

Consider fig 6
21




1. R* (variable resistor) was used as a resistive divider to put the

threshold at approximately the right voltage. Figure 6.

2. The (positive) feedback resistor R was chosen to produce the required

hysteresis figure 7.

‘Now with the power supply voltage at Vpos

(ile+ 12V =Vsat)

Via =Ry (Rl +R,) Vpos

For a faster transition, the reference voltage (or threshold) must be as

small as possible.

Thus reference voltage of 0.5V was chosen.

Vi = R2/(R1 +R,) Vpos

05 = R2/(R1 +R2) x 12

R/(R, +R,) = 0.5/12

. AtR, = IM
R,/(1000 + R,) = 0.0416
R, = 41.67K

The preferred value of R, =47KQ

(R, = R,;; inthe complete circuit diagram) figure 11.

The schmitt trigger has a bistable characteristic. In other words it has
two stable states. These states are the positive saturated state whereby the
output drives (V+ -V-) in the positive direction and when Vout and (V+ -V-)

are both negative.

22
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Where (V+ -V-) are power supplies.
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2.5(A)  TIMERCIRCUIT

The 555timer circuit is designed to switch on a device for a pre ~ set
period of time and then switch it off..

A signal through pin 2 of the 555 timer makes pin 3 which was at 0 volts
goes to‘+Vcc and the relay2 energizes. The relay then remains on for the period
determinea by the timing components R, and C,,.

It then turns off—fhat is pin 3 goes back to 0 volts. The circuit of this

type has a monostable operation. Fig 8(a) and fig 8 (b).

Delay time, t is given by

t=1.1RCs

to R:(I.IC = constant) |
Witht= 5s,andC =10 pF
5=11x10x 10R
R=4545K

The preferred value of R16 = 470K

26
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2.5(B) RELAY AND THE DRIVER

The output from the 555 timer (IC,) is not enough to switch the relay,
hence the incorporation of the transistor switch .
Ib = Ic(sat)/hFE (sat)
Ib is the cﬁrrent just needed to switch on the transistor .
To improve the sWitching time and to ensure that the circuit is driven
‘hard into saturation, an overdrive factor, Y, is normally introduced, so that Ib
is given by
Ib = ylIc(sat)/hFE(sat)
For éufﬁcient overdrive, v lies between 2 and 5

Rb = (Vbb — Vbe)/Ib

For Tr;, (D400) the pérameters are:
Ic (max) = 1 ampere

hFE = 120

_For the relay of 12V, 400Q,

Relay current, Ir = 12/400

Therefore Ir = 0.03A

for effective making of the relay,

:Ic =Ir (i.e collector current = relay current)
ylc = Ib/hFe

Ib = yIc/hFE -

Ib =3(0.03)/120(y = 3)

Therefore, Ib = 0.75 mA

Vbb = voltage (output) form the 555 timer
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Vbb =7V
Vb = {Vbb - Vbe}/Ib
7= 0.()/(0.75 x 10?%)
=85K
preferred value of Rb = 10KQ ,

power rating of Rb is'= (0.75x107)’x 10000 = % w
'preferred value of R;; = 10kQ, %w.

Refer to fig. 9.

- D9 is a freewheeling diode (overswing limiting diode). When inductive
loads are switched off by semi conductor devices, the inductance sweeps the
collector/ émitter (or anode/cathode) voltage to a greater value thaﬁ the supply.
This could cause avalaﬁche breakdown which eventually leads to the failure
ofthe device. It is usual therefore in such circuits where this problem is likely

to arise to include an overswing limiting diode (Fig 9).

Current rating of D9 > load current
- Breakdown voltage > 1242
Current rating of D9 = 2A (>1.3A)

Voltage rating of D9 = 100V (> 1242 )
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26 ALARM CIRCUIT

The circuit bonded by ABCDE is the circuit (fig 1.0(a)) is a unijunction
oscillator. It modulates the basic oscillator circuit. The UJT adds and
subtracts base current from Tr4. The current modulation causes the frequency
of the multivibrator to shift from a low to a high frequency then turns off
momentarily and repeats the cycle over and over again.

The output of the multivibrator is direct ~coupled through R24 to the
base of the power transistor Tr6. The current pulse at the base of Tr6 is
sufficient to drive the collector to saturation, thereby connecting the supply

~voltage across the speaker.

The frequency of the UJT is given by |
f zl/(R'f CTIn(1/1-n) } HZ

Where n =R1/(R1 + RZ) Vee

For symmetry of pulse, Rl = R2

n =RI1/2R1

=172

therefore f= 1/(RT CT In 2)

with CT =4.7uf, 25V

f ¢« 1/RTCT
with RT = 33K
f =0.1075 Hz

Refer to fig 10(b)
. Transistor Tr4 and Tr5 perform as a free — running multivibrator
otherwise called an astable multivribrator.
Ic (sat) = | {Vce — Vee(sat)}/Re
31




Rec = {Vcec - Vce(sat)}/Ic(sat)
Tr 4 =Tr5 =2N3638 PNP transistor

hFE =180

For switching circuit, the transistors must operate in the saturation
region (i.e fully ON).Required value of base current, Ib is given by
Ib = Ic (Unloaded) + fan — out current.

] o external

Fan — out current is the current that must be available to drive eternal loads.

Choosing an over drive factor of 3 to ensure that the current is driven hard into

saturation -

“Ib = Ic (sat)/hFE(sat)

Ic(sat) = 30 mA

=3(30 x 163/180

therefore Ib = 0.5mA

from the circuit fig 10c), the loop equation gives:
Vce = Vbe +IbRb

IbRb = Vce — Vbe

Rb = (12~ 0.6)/(0.5 x 10}

Therefore Rb =22.8 K

Therefore Rb =22K

The frequency of operation is given by

1/f=(C1 R1+ C2R2) loga2
f=1/{0.693(C1 R1 + C2R2) }

ot
= 1/0.7C1 R1 +.C2 R2)

32
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f =1/(tl +t2) Hz tl =0.7C1 R1
t2 =0.7C2 R2
IfR1 C1 =R2 C2, then

f=1/1.4R1C1 or 1/1.4R2 C2

Cl =1/1.4R1f Rl = R2 =Rb
Cl=C2 =C

C = 1/1.4Rbf

f =1/1.4CRb

fa 1/CRD

Fixing the value of C at 0.1 pF

{4 1/Rb C =0.1x10°%F
Rb = 22k

Therefore f=1/(1.4 x 0.1 x 10° x 22 x 10%)

Therefore f= 324.5.68.Hz
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CHAPTER THREE

CONSTRUCTION: TESTING AND RESULTS

3.1 CONSTRUCTION

The construction of the project was based on the design procedures.
Each of the stages was first connected ona bread — board (project board) tested
separately and transferred to the vero— board and soldered permanently (with
alloy lead). Screen cables were used in the connection to link some of the
stages which are not so close to one another.

The steps, the methods and the components as stated in the design stage,
were followed. The transformer was mounted on the vero — board some
distance away from other components to prevent them from béing damaged by
the heat that may be generated form the power supply unit. The transmitter
(emitter) was housed in a separate cabinet. The power supply unit, the sensor
(receiver) and the alarm sounder were housed in the same cabinet. The
speaker was housed in another separated cabinet. There are three cabinets in
all (made of plywood). Figure 12.

Since the speaker was not housed in the same cabinet with the main
circuit, the leads from the circuit to the speaker was made short. This was
done because if the speaker leads are too long, the output level will be reduced
due to high frequency losses.

The emitter and the receiver surfaces were covered with light filter so

that their performances may not be affected by ambient light.

36




Q &

r‘ :
- - - —ec  aw- e el -.—./4:.’.//
; ’ Receiver,

Powgf Supp Ly
AARNM Surpgy

TRANSMITTER
‘CP“LSE qENﬁMT..%)

HAINS ‘ ,
| ' SPEAKER

st s
SIS e s
R

R
L e
B Sttt g

F[GIZ ' CONST)
’ RUCTION OF  INFRARE
ED  ALARM  SYST
EM -

”



% -

3.2 TESTING OF THE ALARM CIRCUIT

Values of frequencies were obtained for corresponding values of the
base resistor, Rb - Table |- below -

TABLE 1.1 Result of alarm circuit

Base Resistor, Rb (K ) Frequency Of Operation (In Hz)
10 700
15 475
‘ 20 350
25 280
30 230
35 200

The value of capacitance, C was fixed at 0.1 uF

1 Frequency of operation is inversely proportional to the base resistor, Rb

f=1/14xCxRb

3.3 TESTING OF TIMER CIRCUIT

Various values of time in seconds were obtained for corresponding

values of the timing resistor with the value of capacitor fixedat C = 10p F
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Table 1.2  result for timer circuit

Timing Resistor (K) Time Of Operation (Seconds)
100 1
150 1.5
200 2
250 | 2.5
300 3
350 3.5
400 4

te R (ietime of operation is directly proportional to the timing resistor)

t=1.1.CR

3.4 TESTING OF THE INFRARED ALARM SYSTEM

The circuit was tested in broad day light and the performance was
satisfactory.
It was also discovered that total darkness does not favour the

performance of the circuit

Table 1.3  Sensitivity of the infrared alarm system

Nature of object range

Larg¢ object 150 — 300mm
Small object 25 mm

Very small object Not detected
Large and highly

Reflective object 150 — 500mm

39




3.5 LIST OF COMPONENTS USED
RESISTORS (§ W) ‘ CAPACITORS
R1 = 470 S c1 2200 pF electrolytic,25v
R2 = 56 S c2 2,2pF ,50v electrolytic
R3 = 20 K C3 10 nF Ceramic
R4 = 10 K (variable) c4 2.2 MF,50v electrolytic
RS = 68 S €5 1 UF ceramic
R6 = 12 K Cc6 1 MF ceramic
R7 = 30 K c7 22 PF ceramic
R8 = 68 JL C8 =1 puF
RO = 30 K c9 1 pF ,
R10= 68 Sk C10 = 100 pF, 16v electrolytic
R11= 12 K €11 = 10 nF
R12= 39 K €12 = 10 pF
R13= 47 K (variable)| C13 = 50 pF, 25v electrolytic
R14= 1M Ch 4.7 pF, 25v electrolytic
R15= 10 K Cc15 0.1 pF ceramic
R16= 470 K (variable) Cc16 0.1 pF ceramic
R17= 10 K
R18= 33 K
R19= 100 S% DIODES
R20= 100 Sk D1 IN 5391
R21= 22 K D2 IN 5391
R22= 22 K D3 12 V Zener diode
R23= 22 K DL TIL 38
R24= 47 S D5 TIL 100
D6 0AMN
TRANSISTORS D7 O AN
Tri= BC 109 C D8 IN 4148
Tro= BC 109 ¢ D9 IN 4148
Tr3= D400
Tri= 2N 3638
Tr5= 2N 3638
Tré= mJE 3055
UTT4= 2N 2646
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6v, 4oss Sk
12v, 40O Su

Toggle switch

Fuse 1.5 A
240/12 v centre tapped transformer.

Speaker, 15 W, 8._5.,
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CHAPTER FOUR

CONCLUSION AND RECOMMENDATION

41 CONCLUSION

Form the table of results for alarm circuit, it could be seen that the

frequency of operation of the alarm circuit, f « 1/.Rb.

Also, from the table of result for the timer circuit, timing operation, t
R, where R is the value of timing resistor. That is the time of operation is

directly proportional to the timing resistor.

From the general outcome of the testing of the infrared alarm system, it
could be seen that the amount of the infrared energy emitted depends on the
nature of the body and the wavelenght of the radiation. This agrees with

planck’s law.

Planck’s Law:
W(L) =Cl 2 ‘5E31X'5(e°2’*T —ﬂ"W/cmZ/pm

W(L ) =energy of radiation, it shows that the Electron emerge with a kinetic
energy increases directly with the frequency of the light -

Where C1 =2 n hc¢? =3.7415 x 10* W. (um)* /em?

h=6.6256 x 103" W. s? is Planck’s constant .

¢ =3 x10' cm/s is the velocity of light in vacuum

L2




C2=ch/k =1.4388 x 10* um’K
K = 1.38 x 10 W.S/K is boltz mann’s constant .
A = wavelength in micrometers -

T = absolute temperature in degree Kelvin .

Therefore, the objectives of the project were achieved.
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42 RECOMMENDATIONS

Regular power supply may not be guaranteed in Nigeria, therefore it
is recommended that this project should be powered by a separate d.c
power supply (e.g. a 12 V battery).

If the project is to be developed for commercial purposes, provision
must be made for it at the beginning of the construction of the building to
ensure the cable connection are well concealed. |

Now that we are in the computer age, anybody who may want to
proceed further on this project, may make the output to be a computer

monitor which should describe the nature of the intruder.

L
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