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ABSTRACT: 

This write-up for the construction of "MIN-MAX. TEMPERA'i'URE 

mDICATOR AND ALARM", is made-up at tour. chdpLer.::; which D.Ll! 

.dequately defined below: 

Ghapter one is the introductory part of the write-up whi~h 

:ontains the motivation of the project, the literature review, the 

dms and the objective of the project, the project outline which 

~ncudes, the circuit diagram and the details about the most 

~mportant part of the circuit which is the sensor (THERMISTOR) I the 

tomparator (Operational amp.) and the Ie 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. 

Chapter two deals with the system design which entails the 

power supply unit. 
i 

Here, a step-down transformer of 127 is 

Fequired. The 12v a-c is this rectified to d.c which is then 
! 

regulated for stability after undergoing filter~ng with the help of 

,an electrDCi t#l. capaci tor. 

Chapter three is the most sensitive part of the project where 

khe abnormality in the water temperature is sensed and then , 
f:onverted into an electrical signal. The voltage at the junction 

pf the thermistor and series connected resister is then comtJaLed 

~ith the reference voltage by the operational amplifier. It also 
; 

?eals with the indicator used to indicate any abnormality. Also 

jrelays serves as switch in the project to connect the alarm unit 

~i th supply so as to give an audio sound when the temperature 
J 
iexceeds normal level. It also deals with the various test carried 
1 
lout on the construction work and also the way and manner in which 
~ 

!the ~onstn]~tion was carried out. 

Chapter four is the last chapter which only deals witt the 

conclusion, the recommendation and cost of the proj ect and ;he 

reference. 

vii 
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CHAPTER ONE: 

.J INTROPUCTION: 

L.l MOTIVATION OF THE PROJECT: 

It is high time we stop paying less attention to tLe 

environment of the animals of which we depend for protein. 

Let us have a work at the various fishes we have around us in 

.ithe seas, rivers, in our markets and even in our fish pend and also 

lin aquaria for both consumption, decoration and recreation. 

Those of us that are find of decorating our sitting rooms with 

either big or small aquarium 6.f) we really care for the 

environmental comfortability of the fishes in these aquaria? How 

!often do we clean up the inner part of the aquarium? Do we really 
\ 

even care to know the temperature which these fish could toler~te? 

.i It is better we know this today that if the fish in our aquarium is 

subj ected to either low or high temperature which it could n:)t 
'1' 

tolerate, the fish would die, due to the effect an it's metal}ollC 

activities. 

This project is thus undertaken to provide A. conduci ve 

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

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. imy 

temperature lower or higher than this range would create discomfort 

for the fish. 

1 



2 AIMS AND OBJECTIVES OF THE PROJECT: 

The aim of this project is to sense or detect the abnocmc:~l 

environmental temperature of the water in which the fish dwells. 

af at any point in time, the temperature falls below 23°C or rises 

higher than 40°C, a temperature sensor which is Unmersed into the 
\ 

;water would sense .. the temperature which would then be converted 

'into an electrical signal. This would be indicated by the led 

tor the two temperature either low or high. 

Also, at the sometime when the indicator comes on or 

;rli spl <'Iyerl, <'In <'Ilnrm sound is heard also to siqnify the abnormalit.y 

in the environment of the fish. 

Some of the factors that can cause. abnormal si tua tion in tile 

temperature of the water are decomposition of the reminant food, 

': direst exposure to rays of sun-light and extremely low atmosp:r.~eric 

temperature. 

1.3 LITERATURE REVIEW: 

The temperature sensor used in this project is the THERMISTOR. 

Other temperature indicating devices exist that basically 'lses 

almost the same type of pri.nciple but different types of input and 

output units, though there are sOme whose principle is drastically 

r:l i fferent from that used in this proj ect. Some system a:-:e 

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 (Aquar~u~), 

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

2 
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-'known reference temperature. The accuracy of the temperature 

/.casurement depends upon the ac:c:urac:y with which the reference 
i 

Dunction temperature i~than as well as the accuracy with which the 

~lectrical signal is measured. 

Other systems use analogue to digital converter, a device that 

convert analogue signal to digital signal with the aid of a 

[decoder. Others like platinum resistance sensors are relativ·ely 

expensive. 

Hence the system used in this proj ect is very simple a!.ld 

;efficient. It is sensitive to the same environmental errors that 

jaffect any immersion sensor. Its accuracy depends on the care 
\ 

{with which it *s designed for that particular environment. Based 

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

used as the temperature sensor for this project. 

3 
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1.4.' f.BOJECT OUTLINE.: 

1.4.1 IHE CIRCUlI DIAGRAM: 

The complete circuit diagram shown below is that of the 

project which is titled MIN-MAX TEMPERATURE INDICATOR AND ALARM FOR 

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

COMPONENTS SYMBOLS 

1. 12V - TRANSFORMER 
J.JfO V p, ~,--_l_)"_V __ 

2. SILICON DIODE -----i[/1 

3. ZENER DIODE --[:;f 
4 . ELECTROLYTIC CAPACITOR ---IIr----

_---II~tF 
LICrtfT EMITT"u9 PHJbllW] ~>t"------

5. CERAMIC CAPACITOR 

6. 

7. --------~------_~I--------

8. THEMISTOR (MTC) 

9. ELECTRO-MAGNETIC RELAY 

P 
V JJ'D 
~ 1+ 

1\ /ilL 
10. TRANSISTOR (NPN) 

C-~ e-
ll. SPEAKER 1& 

12. ICI: LM 324 

13 • I C 2; I C 3; ME 555 

.5 



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 caused either in t:he 

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, oc = dRT 
RTdT 

And oc = 

Thermistor could be in the form of rods, or pressed 

into discs or formed into bends between two platinum wirlO~s. 

Miniature bend thermistors are often glass encapsulated or 
\ 

enameved for protection, which are shown in the fig. J..1 

below: 

-~ '-----
Yy W1hLll 

Cd) 



I 
f 
i 
I If the resistance (R ) of the thermistor is plotted again~t 

temperature (OC) , a curve is obtained which shows the 

I . 
fcharacteristic of the particular thermistor (NTC). 

so 
Fig. 1.2 Resistance against temperature characteristics. 

l\DVl\NTl\GES OF m::ING THEEMISTDR FOR TEMPERATURE 
MEASUREMENT: 

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

b. It has high sensitivity: 6% change in resistance per degree 

Celsius charge in temperature at room temperature. 

c. 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. 

d. A small thermistor based has a very small heat capacity as an 

temperature - sensing device. It is consequently able ~o 

respond to rapid change of temperature. 

e. The element is more robust than the thermo-couple ane the 

platinum resistance thermometer. 

7 



viii) Good stability, being free of parasitic oscillation. 

The basic ~rm of operational amplifier is shown in fig. 1.3 

below: 

Flj j.,.g 

tTlNCf­rUT(-) 

.J-------Vout 
3 

Operational amplifier has some functions which includes 

voltage amplifier, summer, voltage follower, integrator, 

differentiator, voltage comparator etc. 

If an opamp is connected Q$ in the simplified circuit of fig. 

1.3, it ~s 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]. 

9 
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If however, the amplifier is connected as shown in fig 1.4 it 
In this case 

'is said to be connected as an inverting amplifier. 

the output is aA exactly opposite, amplifier copy of the input, as 

So Vo~t is 1800 out of phase or in anti-phase 
shown in fig. 1.5. 

with (Vin1. 

Fig. 1. 6 Inverting Amplifier. 

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

amplifier) . 

..' 



Negative feedback is said to occur when a little of the output 

NEGATIVE FEEDBACK: 

As we saw in fig. 1.7, 
signal is feedback to the inverting input. \ 

So the f8edback 
the output is 1800 out of phase with the input. 

reduces the signal that the amplifier has to amplify and therefore 

The amount of the output feedback is controlled 
reduces the ga~ 

of a resister Rz as shown in the fig. 1.8 below: 

Fig. 1.8 Negative feedback - Input and output voltages. 

The operational amplifier used in this project is LM 324 which 

contains 4 different operational amplifiers in one integrated 

It's internal connection is shown in the fig. 1.9 
circuit (Ie). 

below: 

1.3.. 



PIP' = ()uJpIJT 
~.r :.. #DN - J:.NVa.p-.nNt,- j;,NPuT 

FN'" !t\J Ve..LTI,l/tr l-NPw;-
: t' pu :. pe-w~J2.. <;ruPIJ.. Y 
~-tftI::: G-Ilf) UNO 
) 

, 

Fig. 1.9 Internal 
structure of Ie LM 324. 
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ii) 555 TIMER AS AN ASTABLE MULTI-VIBRATOR: 

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

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

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

• accurate bistable, mono-stable or astable multi vibrator. The 

internal structural configuration of the IC 555 time is shown in 

fig. 2.0 below: Vt:', 

I 
I 
I 

Fig. 2. 

-...... - " b 

k y, 

(t>MPA~IcYJ. 

------1---,.----_ --L..P-. ----.J~ 
.--.-~--

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: 

Ou/fuT 3 

", ' 



(,HAP'T'P.R TWO 

SYSTEM DESIGN: 

2.1 POWER SUPPLY UNIT (P.S.Ul: 

This unit could simply be calJ.ed 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 transformer 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, rectifier, filter, and 

volta~ regulator. 
tl~v 

)!--V )-1 Q vl 
pO~ I 
. ~ +-.... 

t .... _ 

C;---'r-

Fig 2.2 Power supply unit (Regulated supply). 

15 



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.ft, 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. 1be reason for the 

rectification of the a.c supply is tha.~ 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 nn the size of the silicon diode used. 

I 16 
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Fig. 2.3 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 is just to indicate whether there is power 

supply in the system or nob. A current limiting resistor is 

connected in series with the RED LED so as to prevent the LEu from 

getting damaged due to possible flow of high current into the 

component. 

2.6' VOLTAGE REGULATION: 

The basic zenler diode regulator circuit enable~ 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 diode. In general, if the current demand exceeds SOmA 

\ 

or if increased stability is needed, or if a variable Ol;tput 

voltage is required, a series transis~tors voltage regulator is 

used. Fig 2. shows the diagram of the series transistor regulator 
-I: . 

used in the construction of the project. 

R, 1 
I 

--'--------~---__ .l 
Fig. 2.5: Series transistor regulator. 

i •. 



The stable zenker voltage i~ applied between the hAse Ano the 

1 t . t The p.d (lcross the emi ttcr of the n-p-n bj po ar ranSlS or. 

resistor R2 provides the collector base voltage. The Ol:tput 

vol tage Va is gi vet1by: -

Wlwn~ Vas is approximately o. 6V, Vo 

constant p.d (lcross the zen~r diode. 

Vz, where Vz is the 

If the input voltage V1 chanqe for any reason, the collector 

base voltage V1H (across Z) change by the same amount because V, = 

V,R + Vz (across R 2 ) and Vx is constant. The series cont::-ol 

transistor is said to be operating in emitter follower connection, 

produced across any laOd in its emitter le~' The output voltage 

Vo r0ma ins llnchanqed however, because the change of V EB is neglibly 

small. 

The control system is known to be supplied with a regulated 

supply so as to make the temperature sensing and operational 

ampli fier to work 2ffecti vel~ to give a desired result and the 

require time of abnormality. 

2t) 
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CHAPTER THREE: 

<_~ CONSTRUCTION, TESTING AND RESULT: 

3.1 TEMPEMTURE SENSING AND VOLTAGE COMPARISON UNIT: 

The degree of hotness or coldness of environment in which the 

fish dwells 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 higher its resistance. 

Resistance of the thermistor could be verified or a particular 

temperature by setting up the verification diagram draw below: 

---- ::::- -...- -
- ,--
" --

.j: 



l 

At room temperature <.po = 27°C, 

The thermistor resistance RTOO is 25k 

When <P1 

When <P2 

23 DC, RTHO is 25k 

2 3 DC, RTHO i s 18k 

3.2 TEMPERATURE SENSOR (THERMISTOR): 

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 (20R) 

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. 

lnsulate the Lhe.tmL;Lor so Q::; to prevent Wi'ltpr from affec"':inq 

the resistance reading on the meter. 

Insert the thermistor into the water beaker. 

Set the knob of the ohm-meter to lxlOR • 

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 DC. 



RESULT: 

Resistance (K ) 5 10 15 20 25 30 35 40 45 

Temperature (oC) 47 40 38 33 31 28 25 22 20 

OBSERVATION: 

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

the resistance of the thermistor. 

'V-(\lJt.. 
JI.5 

to 
3S 

JO 
1-5 
)..0 

15 
10 

S 

o t--..--r--r,0-4'Sr---).""t"o--".r---,-t-D -)5; fc ~"fD 
" 

Fig. 2.7: Resistance against temperature characteristics for NTC 

20k thermistor. 

The temperature coefficient of the resistance a of the 

thermistor used in the project could be calculated thus; 

(10 - 5)R 
= -------------

5 R ( 4 0 - 47) °c 

).3 

·f: 



~ JI..( - rJUc. 

Ther.efore Ol 
-0.1429 per degree Celsius. 

At different temperature, different amount of current I flows 

in the circuit. 

Consider the diagram drawn below, which is the combination of 

the temperature sensor and the operational amplifier connected as 

a vo]taqe comparator. 

\ 

, G. 

P, 

A A--- ---:J~--.f--------!-----4 

V, 

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 R3 are forming a potential divider, where point A is 

the junction of the potential divider TH - Rj • 

The vol tage V and current I at fAte junction A could be 

calculated using these formula,: 

;" , 
r 



and 

At 0 0 

therefore; I 

v 

then I 

V 

then I 

v 

Inp.ut voltage Vo 
Current I 

Voltage V1 = ------------------- X Vo 

= 

= 

25k 

12v 

(11 + 25)k 

O.33mA 

11K 
------------ x 12V 

(11 + 25)K 

3.67v. 

12v 

(11 + 26)k 

O.324mA 

11K 
------------ x 12V 

(11 + 25)K 

3.S7v. 

12v 

(11 + 18)k 

= O.414mA 

11K 
------------ x l2V 

(11 + 18)K 

).5 



then.; I 

v 

4.55V. 

I2v 

(11 + 17)k 

O.429mA 

11K 
------------ x 12V 

(11 + 17)K 

4.7IV. 

The above calculated voltages are at pin3 and pin6 of 

operational amplifier Al and A2 respectively. Pin3 is the nOJ1 

inverting input of op~p Al while Pin6 is the inverting input of 

opamp A2 . 

. For the voltage comparation to be carried out, a reference 

. voltage is applied to pin2 which is the inverting input for opamp 

Al and at Pin5 which is the non-inverting input for the opamp A2. 

This could be achieved by varying potential divider PI and P2 

respectively. 

At a particular temperature, if the voltage at Pin3 is higher 

than the reference voltage at Pin2, there would be a POSl tive 

output at pinl of the opamp AI. 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 voltage at Pin6 is higher 

than the reference voltage at pin5, a negative output is got at 

pin7. But at a point in time when the reference voltage at pin 5 

is higher than voltage at pin6, a positive signal is got as the 

output at pin7. 

.2.6 
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The project is meant to detect a temperature lower than 23°C 

,md rC'mpprCl ture n i qner than 40°C. So at a tefuperature lower than 

23°C, the voltage at pin6 at opamp A2 is lower than the reference 

voltage at pin 5 of the opamp A2. 

aL Pi1l7 Lu bl.QS transistors TR, . 

So a positive signal is output 

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 r:lt pinl to bl0.5 transistor TR;,. 

Yrom these illustration of the voltage comparation, a 

temperature greater than 23°C but less than 40°C would result into 

IlU uuLpul. frum Lhp 0p<lmp 7\1 or 7\'?. The function of the resistor 

R6 and R7 is to reduce the given of both opamp and present 

distortion of the system during switching a~tion. Pin 4 of the 

operational amplifier LM 324 is connected to the +12V supply while 

pinll is g~ded. 

3.3 INDICATION, SWITCHING AND ALARM UNIT. 

This is the unit which gives both visual indicati.on and 

swi tching to the alarm unit to give an audible tone of any 

p~rticular abnormal temperature which is chosen to be 23°C to 40°C. 

3.4.1. BIASING OF THE TRANSISTOR AND RELAY ENERGISING. 

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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Nc. 

Nc 
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L. 

Fig. 2.9 switching Unit circuit diagram. 

As stated in 3.2, that operational amplifier Al takes care of 

high temperature abnormality while operati0nal amplifier A2 takes 

care of the low temperature abnormality. 

A positive output voltage from opamp, Al, which is th~ biasing 

voltage for transistor TR2 biases the transistor which eventually 

gives a zero voltage (OV) at the negative terminal of the relay 1. 



This relay RLl 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 LEDl comes on to indicate the abnormality in the sensed 

temperature. 

Similarly at low temperature, opamp A2 gives a positive 

voltage to bias the transistor TR3 which now energies the relay RL2 

and makes the LED2 comes on. Resistor Rt; and R, limit the biasing 

current lR of both transistor. 

The relay used is the miniature electromagnetic type. This 

work on the principle of elect~-magnetic induction. , 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 brea~ contact 

at the No and Nc terminals respectively. 

ALARM UNIT: 

This is the unit that gives an audible tone to ate~anybody 

that is around in where the aquarium 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 }:ind 

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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. IC.2 

1-----42 

1----46 

I------.f 7-
It 

i J-----I2. 

1----f6 1 

Fig 3 Alarm circuit diagram. 

As stated in the first paragraph of this chapter the alarm 
\ 

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

1. 44 
Low frequency FL = 800HZ 

1 
period TL = -------

FL 

1. 44 
High frequency FL = --------------- = 800HZ 

CS(R12 + 2R13 ) 

Now referring to the circuit 

1. 44 
FL ------------------------- = 800HZ 

1000 (XI0- 9 (8K + 2 x SK) 

fl·, 

--.. t 



1 1 
per j od TT, 

FL 800HZ 

1. 44 
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 

th0 power tr~nsistor TR4. This make the speaker (TRANSDUCER) to 

he enerqised to qive an audio at Ci lr:equency ul 1.~RHZ. Also Ie3 

produces an audio sound at a frequency of 800HZ to indicate a low 

temperrtture. The speaker is rated for 8 1.OW. 

3.5 CONSTRUCTION: 

The components required for the c:onstruction of this project, 

were mounted first in the bread-board in order to test if the 

circuit is correct. For the construction. They were latter 

(after tested and sure that the circuit will work) mounted on a 

vero-board which is 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 the system. 

Electric soldering iron was used in permanent soldering of the 

mounted components. The electric soldering iron used 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 mounted in it is 

then assembled in a wooden case that is ~~ot~ngular in shape. The 

dimension of the case is show in the diagram below. 



------

Fig. 3.1 PROJECT CASE 

Since the proj ect 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 l'.y 

melting polythene on it and coating the external part wit~ 

Aradite. This insulation is of great importance so as to 

prevent the resistance of the sensor from being affected by 

water. 

3.1.. 



3' 6 TESTING AND RESULT 

After the project has been constructed and assemblalin 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 maxtmum 

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 the 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 the particular temperatuie 
\ 

indication. 
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CHAPTER FOUR. 

CONCLUSION: 

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 indication 

and audio sound are expected to come on are 23°c as low 

temperature, and 'lOoe 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. 

Th(' ins1l1iltion of th0 th('rmistor (s('nsor) WnS non0 hy m01tin0 

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 affected 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 th~ addition of digital 

display (Seven segment) to display the minimum temperature and the 

maximum temperature at the interval of the audio satUut· The j.dea 

was restricted due to lack of money. I hereby recommend it to 



future project tittle for the next coming students. ·for the 

modification. 

The important component required the Thermistor (NTC) was 

difficult 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 newproj ect and ., 

adequate support as much as possible to make the required 

components available for the students should be given .. 

...... 
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4.2 COST OF CONSTRUCTION OF THE PROJECT: 

SiNO COMPONENTS 

l. 12V Transformer 

2. Silicon diode (IN4001) 

3. Capacitor (10011F 16V) 

4 . Capacitor ( lOO11F 25V) 

5. Capacitor (O-l11F 50V) 

6. Capacitor (1011F 50V) 

7. Resistors (Coloured) 

8 . Led (Red, Yellow, Green) 

9. Transistor (C945) 

10. BC 108 

II. Zenker Diode 12V 

12. Variable Resistor 25K 

13. Thermistor (NTC) 

14. 12V Relay 

15. IC LM 324 

16. IC 555 Timer 

17. IC Socket . .' 

18. Speaker (0.5W/8 ) 

19. Jumper wire 

20. Soldering lead 

21. Vero-board 

22. Connecting cord 

23. Araldite 

24. Soldering Iron 

25. Miscelluneous 

TOTAL COST 

31-

QTY COST 

1 150 00 

7 70 00 

1 30 00 

1 30 00 

2 60 00 
, 

1 30 00 

17 170 00 

3 30 00 

1 10 00 

2 40 00 

1 15 00 

2 60 00 

1 120 00 
\ 

3 270 00 

1 50 00 

2 80 00 

I 

I 
I 
I 

I 
f 

3 120 00 

1 100 00 

lOyd 100 00 

lOyd 150 00 

1 80 OC 

5yd 50 00 

1 80 00 

1 120 00 

- 250 00 

N2265 00 


