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ABSTRACT:

This write-up for the construction of "MIN-MAX. TEMPERATURE
éNDICATOR AND ALARM", 1is made-up ol Lour chaplers which cre
édequately defined below:

Qhapfer one is the introductory part of\the write-up which
éontains the motivation of the project, the literature review, the
;ims and the objective of the project, the project outline which
éncudes, the circuit diagram and the details about the most
importént part of the circuit which is the sensor (THERMISTOR), the
%omparator (Operational amp.) and the IC 555 timer used as on
%stable multivibrator in the alarm circuit. It also contains the
@ikely causes of the abnormality in the temperature of the water.
Z Chapter two deals with the system design which entails the
%ower supply unit. Here, a step-down transformer of/12v is
%equired. The 12v a-c¢ is this rectified to d.c whicﬂiié then
;egulated for stability after undergoing filtering with the help of
én electrpditif capacitor.

: Chapter three is the most sensitive part of the project where
‘yhe abnormality in the water temperature 1s sensed and then
konverted into an electrical signal. The voltage at the junation
of the thermistor and series connected resister is then compared
iwith the reference voltage by the operational amplifier. It also
ideals with the indicator used to indicate ény abnormality. Also
relays serves as switch in the project to connect the alarm unit
with supply so as to give an audio sound when the temperature
iexceeds normal level. It also deals with the various test carried

lout on the construction work and also the way and manner in which

‘the construction was carried out.
: Chapter four is the last chapter which only deals with ihe

conclusion, the recommendation and cost of the project and +he

‘reference.
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/ CHAPTER ONE:

a ; INTRODUCTION:
.1 MOTIVATION OF THE PROJECT:

It ié high time we stop paying less attention to tle
%nvironment of the animals of which we depend for protein.

Let us have a work at the various fishes we have around us in
§the seas, rivers, in our markets and even in our fish pend and also
§in aquaria for both consumption, decoration and recreation.

Those of us that are find of decorating our sitting rooms with
%either big or small aquarium , chD we really care for the
éenvironmental comfortability of the fishes in these aquaria? How
goften do we clean up the inner part of the aqua;ium? Do we really

leven care to know the temperature which these fish could tolerate?

?It is better we know this today that if the fish in our aquarium is
§subjected to either low or high temperature which it could not
ﬁtolerate, the fish would die, due to the effect an it's metakolic

: activities.

This project is thus undertaken to provide &k conducive

. environment for the fish in the water in an aquarium, by monitcring

g the temperature of the water at both low and high situation.

The temperature used as the case - study for this project is
that of an controllable fish known as TILLAPIA. ‘Tillapia is a
fresh water fish which could not safely tolerate a temperature
lower than 23°C and a temperature higher than 40°C. Any
temperature lower or higher than this range would create discomfort

for the fish.

R X, e N i i ot



52 AIMS AND QEQEQIIVES QF THE PRQJECT:

; The aim of this project is to sense or detect the abnormal
énvironmental temperature of the water in which the fish dwells.
if at any point in time, the temperature falls below 23°C or rises
?igher than 40°C, a temperature sensor which is ﬂnmersed into the
Mater would sensed the temperature which would then be converted
?into an electrical signal. This would be indicated by the 1led
ifor the two temperature either low or high.

Also, at the sometime when the indicator comes on or
‘displayed, an alarm sound is heard also to signify the abnormaiity
éin the environment of the fish.

Some of the factors that can causes abnormél situation in the
Etemperature of the water are decomposition of the reminant food,
édirest exposure to rays of sun-light and extremely low atmospheric

| temperature.

/1.3 LITERATURE REVIEW: !

s The temperature sensor used in this project is the THERMISTOR.
’ Other temperature indicating devices exist that basically uses
% almost the same type of principle but different types of input and
‘;output units, though there are s@me whose principle is drastically
é different from that used in this project. Some system are
designed based on the principle of thermocouple, which is a device
% that uses the voltage developed by the junction of two dis~similar
% metals to measure temperature difference. One junction called the

sensing junction is placed at the point of interest (Aguar’un.),

while the other end, called the reference junction is maintained at

\
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/ known reference temperature. The accuracy of the temperature

;éasurement depends upon the accuracy with which the reference
gunction temperature is, thgn as well as the accuracy with which the
?lectrical signal is measured.

| Othef'systems use analogue to digital converter, a device that
%onvert analogue signal to digital signal with the aid of a
Qecoder. Others like platinum resistance sensors are relatively
expensive.

Hence the system used in this project is very simple and

gefficient. It is sensitive to the same environmental errors that
§affect any immersion sensor. Its accuracy depends on the care
iwith which it &s designed for that particular environment. Based

fon availability, reliability and its low-cost, the THERMISTOR was

iused as the temperature sensor for this project.




1.4.1 MWAQBBM:

The complete circuit diagr

am shown pelow 1is that of the

RATURE INDICATOR AND ALARM FOR

project which is titled MIN-MAX TEMPE

AN AQUARIUM.
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LIST OF THE COMPONENTS USED IN THE PROJECT:

SYMBOLS

240V

fImz

l1.4.2

COMPONENTS

1. 12V - TRANSFORMER

2. SILICON DIODE

3. ZENER DIODE

4. ELECTROLYTIC CAPACITOR

5. CERAMIC CAPACITOR

6.  LiGHT EATTIND DIoAE[LED]

7.  RLESISTEN-

8. THEMISTOR (MTC)

9. ELECTRO-MAGNETIC RELAY

10. TRANSISTOR (NPN)

11. SPEAKER

12. ICI: 1IM 324

13. IC32:; IC3; ME 555

A OO —

»' NE 555

ST




1.4.3 CHARACTERISTICS OF MAJOR COMPONENTS ¢

i. THERMISTOR (NTC)

Thermistors are semi-conducting resistors with a large
negative temperature coefficient of resistance. Thus if the
temperature increased, the resistance decreases.

The temperature change can be ca&sed either in the
surrounding in which the thermistor is immersed or by heat

generated within its element due to the passage of current

through it. Over a specific temperature range, the

temperature coefficient of resistance, o« = dRT
RTAT

And « =  (Rp ¥ Rj)

B - 671)

Thermistor could be in the form of rods, or pressed

into discs or formed into bends between two platinum wires.
Miniature bend thermistors are often glass encapsulated or

enameved for protection, which are sho&n in the fig. 1.1

below:
B Sy mpn
flod - TYpe CLag ~1ype i3]

Drc~Type

@

oy
—
Fig 11 - TYEBS oF THEAMISTOR | \
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If the resistance (R ) of the thermistor is plotted against

iemperature (°cy, a curve 1is obtained which shows the

i

iFiqg.

r(vn)

lcharacteristic of the particular thermistor (NTC).

1\

104

O-4 T \"
e p—————

} + } t A
© 4@ 80 120 160 C
1.2 Resistance against temperature characteristics.

\

vy

ADVANTAGES OF USTNG THERMISTOR FOR TEMPERATURE
MEASUREMENT :

It has a useful temperature range -70°C and 300°C.

It has high sensitivity: 6% change in resistance per degree
Celsius charge in temperature at room temperature.

Because of the high resistance of the thermistor, the length
of the connecting leads and their change of resistance with
temperature is generally of no consequence.

A small thermistor based has a very small heat capacity as an
temperature - sensing device. It is consequently able to
respond to rapid change of temperature. |

The element is more robust than the thermo-couple and the

platinum resistance thermometer.




viii) Good stability, being free of parasitic oscillation.

The basic fdrm of operational amplifier is shown in fig. 1.3

below:

Fig 1-3
gT}_A_)G' 17
;EUl(—) T g

m TING
ey

Operational amplifier has some functions which includes
voltage amplifier, summer, voltage follower, integrator,
diffecrentiator, voltage comparator ctc.

If an opamp is connected @6 in the simplified circuit of fig.
1.3, it @fts as a non-inverting amplifier. This means that the
output is the exact, amplified copy of the input as shown in the

\

fig. 1.3. So the output voltage [V(out)] is in-phase with the

input voltage [Vin].
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Fig: 1-5  ourput Volbnge wm phase with wput Vetknge [ nu- Waver hng "“
Omplifies] - ?‘
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1f however, the amplifier is connected as shown in fig 1.4 it

‘is said to be connected as an inverting anplifier. In this case

~ the output is == exactly opposite, amplifier cOpY of the input, 2as

; shown in fig. 1.5. So‘hknt is 180° out of phase oOr in anti-phase

. with [vinl. |

Nowb

Fig. 1.6 Inverting Amplifier.

Vott|

+

N

s O

|
Fig. 1.7 Output voltage anti-phase with input voltage (Inverting

amplifier) .

12



NEGATIVE FEED L :

Negative feedback is said to occur when a 1ittle of the output

signal is feedback to the inverting input. Qs we saw in fig. 1.7,
the output is 180° out of phase with the input. so the feedback

reduces the signal that the amplifier has to amplify and therefore
reduces the gal The amount of the output feedback 18 controlled

of a resister R, a5 shown in the fig. 1.8 below:

\”

z\'m | | | J

| I
\
Nin /

\ Voo

Fig. 1.8 Negative feedback - Input and output voltages.

The operational amplifier used in this project is IM 324 which
contains 4 different operational amplifiers in one integrated
circuit (IC). It's internal connection is shown in the fig. 1.9

below:

13
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9 Internal structure of IC
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{ii) 555 TIMER AS AN ASTABLE TI-VI R:

. \ . N .
The I.C timer 555 is available in an eight-pin dual-in-line

§

(DIL) package in both bipolar and CMOS forms. The 555 time is

‘basically a very stable IC capable of being operated either as an

éaccurate bistable, mono-stable or astable mnultivibrator. The

_internal structural configuration of the IC 555 time is shown in

. fig. 2.0 below: e

Fig. 2. . Internal structure of IC 555 Timer.

It consist of two comparators, a flip-flop, two control
transistors and a high current output stage. and the pin-out

connections for the 555 timer are show in the diagram below:

o ——————
e

e

Cround l[ g Ve

F DiScHARGE

Outpur
E;[:: 6 ﬂfﬂtnvlb

5 CONTROL v 7ags




CHAPTFER TWO v

SYSTEM DESIGN:

2.1 powW iT

This unit could simply be called P.S.U. Is the unit which
supply power to the whole unit so as to carry out the expected
monitoring of the temperature, indication and also actuation of the
warm.

The voltage supply for the control system is 12v.d.c which is
the output at the secondary winding of the transformef via the
rectification unit.

Drawn below in fig. 2.2 is the diagram of the power supply
unit which is made up of the transformer, rettifier, filter, and

voltagﬁ regulator.

1y

- -

év};av
'?OHZ §

S VAAN

(ReD)

—,

Fig 2.2 Power supply unit (Regulated supply).

15
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2.2 VOLTAGE AND CURRENT TRANSFORMATION.

THE TRANSFORMER:

The power transformer is the static electrical machine which

either step~up or step down the electrical components (Voltage and
\

current) . The transformer used in this project has it primary
voltage to be 220v while the secondary voltage is 12v.#8, the
transformer help in the transformation of the 220v into the

suitable 12v. This 12v output is then fed to the bridge rectifier

for rectification.

2.3 RECTIFICATION:

Rectification is the process of converting an alternating
component into a direct component. Fhe reason for the
rectification of the a.c supply is thgt,since the components for
the project are designed to operate on d.c supply, so we need to
rectify the supply. For proper operation and to prevent damage to
the component. That is, we need to convert 12v a.c into 12v d.c

The silicon diodes (the 4) used as the rectifiers is the IN4001
type. The® output of the rectifier could then be calculated thus:

Vd.c = 1.41 x 12Va.c = 16.9Vd.c

Invariably, the output of the rectifier is always higher than

the input depending @n the size of the silicon diode used.

16
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The output rectification.
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2.5 POWER SUPPLY INDICATOR:

A red colour LED is used as an indicator in this project.
IL's main function 1is Jjust to indicate whether there is power
supply in the system or nok. A current limiting resistor 1is
connectea in séries with the RED LED so as to prevent the LED from
getting damaged due to possible flow of high current into the

component.

2.6 VOLTAGE REGULATION:

The basic zenler diode regulator circuit enables a supply of
voltage to be stabilised and is frequently used when the current
demand is small. The limitation is the power handily capacity of
the zenker diocde. In general, if the current demand‘exceeds 50mA
or 1if increased stability is needed, or if a variable output
voltage is required, a series transistors voltage regulator is
used. Fig 2. shows the diagram of the series transistor regulator

; used in the construction of the project.

% ‘7F ¢ N\
TR

Ry ] Vee

p——
p4
)

Fig. 2.5: Series transistor regulator.

t9
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The stable zenker voitage‘is applicd between the base and the
cmitter of the n-p-n bipolar transistor. The p.d across the
resistor R, provides the collector base voltage. The output
voltage V, is givenby:-

| Ve, = V, + Vga .

wWhere Vgg i85 approximately o.6V, Vo = Vz, where Vz is the
constant p.d across the zenKfer diode.

If the input voltage V, change for any reason, the collector
base voltage V,, (across Z) change by the same amount because V, =
Ve + V, (across R,) and V, is constant. The series control
transistor is said to be operating in emitter follower connection,
because any vollage applicd boelween iln h:\mo and emitfter is
produced across any la@d in its emitter leﬂd}' The output voltage
Vo remains unchanged however, because the change of Vg is neglibly
small.

The control system is known to be supplied with a regulated
supply so as to make the temperature sensing and operational
amplifier to work &ffectivelyto give a desired result and the

require time of abnormality.

i e o



CHAPTER THREE:

The degree of hotness or coldness of environment in which the

fish dwelis need to be sensed by a component known as THERMISTOR.
This thermistor used in this project is the negative temperature

coefficient type. This type has the characteristics of reducing
in resistance whenever the temperature around it is high. Also
the lower the environmental temperature, the hiéher its resistance.
Resistance of the thermistor could be verified or a particular

temperature by setting up the verification diagram draw below:

A

MUMETEL. | T PREE

MIsTOR




At room temperature ¢, = 27°C,

The thermistor resistance Ry, is 25k

i

When o, 23°C, Rgyo 1s 25k

it

When o, 23°C, Ry 1s 18k

3.2 TEMPERATURE SENSOR (THERMISTOR):

A

The experiment carried out to determine the temperature

coefficient of resistance of the thermistor is stated below:

AIM: To determine the temperature coefficient of resistance of
thermistor (20F)

APPARATUS REQUIRED: A thermistor, boiling beaker, tripo-stand,

wire—-gauze, burner, ohm-meter.

PROCEDURE: -

- Pour some quantity of water into a boiling beaker.

- Insert a thermometer into the water.

- Connect the terminals of the thermistor to the probe of the
ohm-meter. | \

- Insulate Lhe Lhermislor so as to prevent water from affecting
the resistance reading on the meter.

-~ Insert the thermistor into the water beaker.

- Set the knob of the ohm-meter to 1x10% .

- Take not of the temperature reading on the thermometer and the
assistance reading on the ohm-meter.

- Put the beaker on the tripod stand and apply heat.

- Take not of the reading on the ohm-meter at different

temperature in °C.



RESULT:

Resistance (K ) 5 10 |15 | 20 %5 30 |35 |40 |45

33 |31 28 25 (22 |20

Temperature (°C) 47 |40 | 38

OBSERVATION:

It was observed that, the higher the applied heat, the lower

the resistance of the thermistor.

T ¥ 1] . =
S 10 5 a0 25 30 35 4o A5, - Fo
1 ()
Fig. 2.7: Resistance against temperature characteristics for NTC
20k thermistor.

The temperature coefficient of the resistance o of the

thermistor used in the project could be calculated thus;

(R, = Ry)
CX I e et o e o e v e e e - ——
Ri(p, = @;)
(16 - 5)

R S MM BNy 5 s A5 s



in the circuit.

Therefore

At different temperature,

o -

S~ rfJ¢C

= -0.1429°C™

-0.1429 per degree Celsius.

different amount of current I flows

Consider the diagram drawn below, which is the combination of

the temperature'sensor and the operational amplifierlconnected as

a voltage comparator.

)

ey

2 A
‘ (

1\
)
)

N

dl

Lz

L
I

R¢

-
Fig. 2.8: Circuit diagram of the sensing unit and comparison unit. ™

\

From the figure above, it is clearly seen that thermistor (TH)

and resistor R, are forming a potential divider, where point A is

the junction of the potential divider TH - R,.

The wvoltage V and current I

calculated using these formulas:

3

- A4

at ﬁhe junction A could be



Input voltage Vo

Current I =

and

Voltage V; =

- - ——— - —

At o, = 27°C, Ryp. = 25k

\
12v
therefore; I

= 3.67v.
At o,

I

12v
then ; I

x 12V !
(11 + 25)K

= 3.57v.
At o,

40°C, Ryy. = 26k

12v
then ; I



= 4.55V.

At o, = 23°C, Rpy. = 26k
12v
then ; I = e
(11 + 17k
= (0.429mA \
11K
v = mmmmm——————- X 12V
(11 + 17)K
= 4.71V

The above calculated voltages are at pin3 and pin6 of

operational amplifier Al and A2 respectively. Pin3 1s the non

inverting input of opemp Al while Piné is the inverting input of
opamp AZ2.

" For the voltage comparation to be carried out, a reference
"voltage is applied to pin2 which is theiinverting input for opamp
Al and at Pinb which is the non-inverting input for the opamp AZ2.

This could be achieved by varying potential divider P1 and P2
respectively.

At a particular temperature, if the voltage at Pin3 is higher
than the reference voltage at Pin2, there would be a positive
output at pihl of the opamp Al. But if the voltage atpin 2 is
higher than that at pin3, there would be a negative output at pinl.

Also considering opamp A2, if the voltaée at Piné is higher
than the reference voltage at pinb5, a negative output is got at
pin7. But at a poinﬁ in time when the reference voltage at pin 5
is higher than voltage at piné, a positive signal is got as the

\

output at pin7.

26



The project is meant to detect a temperature lower than 23°C
and temperature higher than 40°C. So at a tehperature lower than
23°C, the voltage at pin6é at opamp A2 is lower than the reference
voltage at pin 5 of the opamp A2. So a positive signal is output
al Pin7 Lo blQ§ transistors TR,

Also, if at higher temperature of more than 40°C, pin3 has a
voltage higher than reference voltage at pin2 so, a positive signal
is at pinl to bIAS transistor TR..

trom these illustration of the voltage comparation, a
temperature greater than 23°C but less than 40°C would result into
no oultput from Lho opamp Al or A2. The function of the resistor
R6 and R7 1is to reduce the given of both opamp and present
distortion of the system during switching action. Pin 4 of the
operational amplifier IM 324 is connected to the +12V supply while

pinll is gmnded.

3.3 INDICATION W L NIT.
This 1is the unit which gives both visual indication and
switching to the alarm unit to give an audible tone of any

pgrticular abnormal temperature which is chosen to be 23°C to 40°C.

3.4.1. BIASIN F_THE TRAN TOR_AND RETL, N N
Considering the diagram draw below which comprises of both the
indicator (LED) and the switching unit which'serve as a change over

for the alarm section.
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Fig. 2.9 Switching Unit circuit diagram.
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As stated in 3.2, that operational amplifier Al takes care of
high temperature abnormality while operational émplifier A2 takes
care cf the low temperature abnormality.

A.positive output voltage from opamp, Al, which is the biasing
voltage for transistor TR, biases the transistor which eventually

gives a zero voltage (OV) at the negative terminal of the relay 1.
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This relay RL1 is energised and make the normally opened (ND)
terminal to be closed. The closing of this (ND) terminal connect
the alarm circuit to the positive supply (VCC). At the same time,
the LED1 comes on to indicate the abnormality in the sensed
temperafure.

Similarly at low temperature, opamp A2 gives a positive
voltage to bias the transistor TR, which now energies the relay RL2
and makes the LED, comes on. Resistor R; and Ry, limit the biasing
current 1, of both transistor.

1he relay used is the miniature electromagnetic type. This
work on the principle of electlb@-magnetic inguction. When it is
energised, the current flowing in the coil set up a magnetic flux
which attracts the armature of the relay to make and breagt contact

at the No and Nc terminals respectively.

ALARM UNITT:

This is the unit that gives an audible tone to QlL¥E anybody
that is around iﬁ where the aguarium is placed. The time produced
at high temperature is at a frequency of 1.5KHZ while the time
produce at low temperature is at a frequency of 800HZ. The kind
of connection used in the alarm circuit is shown as an ASTABLE
MULTIVIBRATOR. The diagram of the alarm unit is drawn below in fig

3.0.
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Fig 3. Alarm circuit diagram.

As stated in the first paragraph of tpis chapter the alarm

circuit gives two different times at frequencies 800HZ and 1500HZ.

1.44
Low frequency FL = e = 800HZ
C5(Ry, + 2R;:)
1
period TL = —m——e—-
FL
1.44
High frequency FL e = 800HZ
C5(Ry; + 2Ry,)
Now referring to the circuit
1.44
FLL. = @ = ' = 800HZ

1000 (X107?(8K + 2 x 5K)
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period TT, e = e =

FH = - = 1.5KHZ
100 x 10°" (8K + 2 x 5R)

Considering IC2 which takes care of the indication of high
temperature. ‘ A square wave is generated at Pin3 which now bias
the power transistor TR4. This make the Spgaker {TRANSDUCER) to
be energised to give an audio at a trequency ol 1.bRHZ. Also IC3
produces an audio sound at a frequency of 800HZ to indicate a low

temperature. The speaker is rated for 8 1.0W.

3.5 CONSTRUCTION

The components required for the construction of this project,
were mounted first in the bread-board in order to test if the
"circuit is correct. For the construétion. They were latter
(after tested and sure that the circuit will work) mounted on a
vero-board which 1is rectangular in shape for the permanent
soldering. The vero board has copper lines at it's back for the
continuous flow of electric current to make a\complete circuit for
a proper function of thé system.

Electric soldering iron was used in permanent soldering of the
mounted components. The electric soldering iron useq is rated
220V/40w. This 40W is used so as to prevent the component from
being over heated.

Further more, the vero-board with components mouhted in it is
then assembled in a wooden case that is ;egtangula; in shape. The

dimension of the case is show in the diagram below.

= 3l
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Fig. 3.1 PROJECT CASE

Since the project is constructed for an Aquarium, we
need to insert the insulated temperature sensor into the
water in that particular Aquarium where the fish dwells.
The installation of the thermistor (sensor) was done Ly
melting polythene on it and coating the external part with
Aradite. This insulation is of great importance so as to
prevent the resistance of the sensor from being affected by

water.
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2.6 TESTING AND RESULT

After the project has been constructed and assembladin the wooden bus, there
is need to test the work constructed in order to be sure that the project work in
accordance to its specification. .

" The testing of the project was done by covering the thermistor, which is the
sensor for the sensing unit, with Polythene leather and was melted together. Araldite
was used to rub it to serve as Insulator. It was dipped into a bowl of water, a
thermometer was placed beside it and the whole was placed on heater.

The two variable resistors were set to their respective values for both
minimum and maximum temperature to be read. As the temperature of the water was
increasing (as indicated by the thermometer) the rising in the thermometer was
noticed. At the temperature of indication.(i.e. above maximum 40°C), the green LED
was on and the alarm blew.

The thermistor was quickly removed from the hot water and was dipped into
an ice for the cooling effect to take place. As the thermistor was cooling, the
temperature was noticed in the thermometer. At the temperature of indication (i.e.
below minimum 23°C), the yellow LED was on and the alarm\blew.

The result of this testing indicated that the aim and the objective of the project
was achieved. Since the project is meant to indicate and blow alarm at temperature
above the maximum temperature of a typical tillapia (40°C) as a case study. And to
indicate and blow alarm at temperature below the minimum temperature of the same
case study (Tillapia: temperature 23°C).

The result of the project was that, the green light indicate the maximum
temperature of the Aquarium. This shows that whenever the green light is on the
temperature at that time is above maximum (which is 40°C) and a remedy to reduce it
must be taken.

The yellow light indicate the minimum temperature of thé aquarium. This
shows that whenever the yellow light is on, the temperature at that time is below
minimum (which is 23°C) and a remedy to increase it must be taken. In both
situations, the alarm will blow, but it is the light that gives tlze particular temperature

indication.
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CHAPTER FOUR.

P2 CONCLUSION: Co'os'—x.us\m\'; AR QEQ_\OMMENDA’\‘\Q«\J

The write up 1 have done so far is based on the construction
of a temperature monitor which indicates and gives an audio sound,
at an abnormally low or high temperature in the environment of a
fish in an aquarium. These temperature at which the indicgtion
and audio sound are expected to come on are 23°c as low
temperature, and 40°C as high temperature. The green LED

indicates low temperature while the yellow LED indicates high

temperature.

Also the audio sound at low and high temperature are 800HZ and
1500HZ respectively.

The water in that particular aquarium where the fish dwells.

\

The insulation of the thermistor (scnsor) was done by melting
polyethylene on it and coating the external part with aerated.
This insulation is to great importance so as to prevent the

resistance of the sensor from being affécted by water.

4.1. RECOMMENDATION:

This project is a "THESIS" which is liable to modificatlon in
the future. It is an interesting project that can be work on to
see any modification that can be done in order to improve the
project and make it more marketable.

The project can be further improved by the addition of digital
display (Seven segment) to display the minimum temperature and the
maximum temperature at the interval of the audio sagQd -+ The idea

was restricted due to lack of money. I hereby recommend it to
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future project tittle for the next coming studénts.-for the

modification.

The important component required the Thermistor (NTC) was

difficﬁlt to get and this contributed to a delay in the project;

work.

The project‘has introduced me to some of' the likely problems
which an electronic circuit could have and also method and ways of
trouble shooting the fault.

I do strongly recommend that the school should hence-forth
encourage the students to lay their hands on new project and
adequate support as much as possible to make the required

components available for the students should be giﬁén;’
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4.2 COST QF CONSTRUCTION QF THE PROJECT:

S/NO COMPONENTS QTY COsST
1. 12V Transformer 1 150 00
2. Silicon diode (IN4001) 7 70 00
3. Capacitor (100pF 16V) 1 30 00
4. Capacitor (100pF 25V) 1 30 00
5. Capacitor (O0-1pF 50V} 2 60 00
6. Capacitor (10uF 50V) 1 30 00
7. Resistors (Coloured) 17 170 00
8. Led (Red, Yellow, Green) 3 30 00
9. Transistor (C945) 1 10 00
10. BC 108 2 40 oc
11. Zenker Diode 12V 1 15 00
12, Variable Resistor 25K 2 60 00
13. Thermistor (NTC) 1 120 00
14. 12V Relay 3 270 00
15. IC IM 324 1 50 00
16. IC 555 Timer 2 80 00
17. IC Socket 3 120 00
18. Speaker (0.5W/8 ) 1 100 00
19. Jumper wire 10yd { 100 00
20. Soldering lead 10yd | 150 00
21. Vero-board 1 80 00
22, Connecting cord S5yd 50 00
23. Araldite 1 80 00
24. Soldering Iron 1 120 00
25. Miscelluneous - 250 00
TOTAL COST 2265 | 00




