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CHAPFTER ONE: GENERAL INTROBUCTION

L1 INTRODUCTHIN:

f1s the world today, most heating systin, whether dives

23N

et e governed by

srme s of thermpsiatic control designed to maintain a desired tomperatiure set by 2

thermuostatic wikeh rogulates the input of hest. In the early days, control s often by

"

water tempoture, the sdiustment being made scconding lo sutgide weathar

Alzernatively: control may be by room thermostal

Thermostatic control has the objeclive of eoonomizing heat s fr o poysible

while aveiding under beating oy overheating. Internal heat gain a wi sodar goain may

ofien contritane significantly to the total daily beat requirement of any heating

envirnament and, superdmposed on the noomal designed {a hegling system,
can feast 1o uncomnably high internal temperture. A gubikly responsive systen i3
thorolre desitahle. T achieve this, the turn on and off pype o thermostatic control 8

comsidernsd in this project,

The turn 0P and OFF type of thermostatic contrel 18 an slechonic squipment 1o

trigger sulomativally when the wemperaiure nside 2 bo 3, hibn, incubstor of

any heting envimnment exceeds the required lemperatun eratly, this oguipment

rols nne or more heating source o maioiain a desire ainre,

o perform this function a thermostatic pontrod me SETISHT, CONTPETAleY

ared 4 trigeering wut

-t




The block diagram in fig 0 swomarizes the sain spring for the

sperational cuiline of the control.

Heating source

...... enmnsmeny

H

e SRR— Srmmosisiesems

BEnsOT Comparaior

rigpering Dnit

Fig, 1.1 Block Digsram of Thommnsistic Control

The sensor; for this project, 18 a thenmistor w

hois used a5 the

sensing devics that deteets the changes in temperaturs and prodoves a
desired effect. The comparator; compares the signal with the reference

vortiage, when inpul signad exceeds or leas than the refy

¢ signal the

sutput of the comparator changes from #is value, The compartor thus,

detecis bwo il voltapes and provides an ouinul that b bwo discrete
t &

states,

The thermaostatic control for beating systom 15
that reacts to
a change iy wmperature; the change of femperature aff

waiback control

0 BRSO,

which i e sendds back an electrical sipnal 1o cont

Hue heating

systen.

L]




P2 LITERATURE REVIEW

i is ooy record that resoarchers and snphomenialion ¢

Fithermosiatio
control tsell did not seriowsly labe of funtil in the 805 when the needs o

autoraatically condrol for heating systems become very mportant. Hence

there are stifl relatively Tew toxt that deals extersively with important
aspect of Blectronic Engineering.
However, the device for controlling heating sysiern was first
introduced In 1830 by Andrew Ure, 2 Scottish professor of chemistry,
who issued 2 patent on what be called 2 heat resporsive element
consisting of siee! bar unlted 10 zinc by numerous rivets, this bimetallic
bar bends with temperature change because of the different expansion
rate of the metal steip, and the bonding can be used (o achiste values or
dampers to controd heating system,
For the purpose of this project o nonber of foxt was consulied,

one of these fexts is merit studont Encyclopedia by Willian, Hasley and

Ermanuel Friedman where LlJaklitshor desh with the kind of

ithermostatic control for heating systems and phv

neration of their
fupctional paris. He however, did not delve inin the process of
designing the deviee,

Acvopding to Mathaniel Robbins Jr in the Iale 1580y thermostatic

cordrel was defined and he were fugther to ain e fypes, e

X3




principle of operation ad the morits and domeniis over the conventional
control svsternn, He also mestioned  sreas where ihis deviee s
applicabls.

Iy g text of selonce and nvention by Comeling Direddels Ducthman

Hving in London deslt extensivel

et

on the types and the ocential fostires
of twrmostats and went further o say thel resislance-based thermostatic
conrol 1S extromely accurste when connected o elclronis equipment,
that only minge adpustment could be made 1o e tomporsture repulsting
wystem,

{ither heat conbrolling equipment {thermostatt exist that basically
wies abmost the same bype of principle but different tvpes of gl and
outpul units, ﬁ';@ézg}z there are some whose principle i drastically
different from that used in this projoch. Some systoms are based on the
principle of analog to dighal comverier, Where the amalog voltage

produced by the sensor is converted o s digisl couvalent, which s

feid into the display unit from where the tompernee varistion may be
vead.

in addition to getting information on the w

x prinviples of the
thenmostatic for heating systomn #self, which i the main objective of

this project, it i necessary 1o have vividly knowl

o of the working

condition of the various components which mabeup this device, whish




the texts mentioned above omilted, 1 i in this Bight tha practica

slectronios {second edition) by Barry Woolland was o

s e,




X OBIECTIVES AMND MOTIVATION

The main purpose of this project s 1o desion and construct an

Blectronic thermostatic control for heating svsie The system i

designed w be automated by switching ON ang OFp,

1o achieve this aim, the objective considered to form the entire

sysiom

"
4

design and development are;
{1The controf system should be casily interfaced with wider variety of
heating equipment,

(it} The project has 1o be insxpensive,

{11} The project should be casily setup and should reoire minimun
matenance.

Over heating a particular environment, being 1 8 house,
ovenkindincubator e Lo is very dangerous henee the maln motivation in
embarking on this project is 1o design a systom that maleiain 2 required

temperature for safety amd o be wed with minbmum o z human

attention,

)




L4 PROJECT LAYOUT,

This project write up &8 In five chapters for e

v oomprehension.
Uhaptor ooe encompasses  the goneral introduction where 8 beief
kowledge of the history of dectronic thermostmin cantral for heating
system s diseussed glse mention §s the need for this comral system and
the type of thermostatic control desipned. In addition, the iexts consulied
i the course of this project were highlighted,  The ohicctive and
motivation i embarking on this project i3 alse mention, In chapter two,
e project is sub-divided into three major units that constitute the design

of this work for easy and fogical explanation of &

s function, Chapter

three the gereral consideration of each component ueed, implomeniation
and mmode of operation of the thermostatic control were dlscussed

Chapter four deals with the construction, comsiraine encounier

during the course of this project, measurement and testing of the control

system,

Finally, the fast chaptor (five), which is the conchusion summarizes
the whole project and recommendation to further wopwovement on the

design

~nd




CHAPTER VWO DESCRIPTION OF DESHGN

The deaign of this project 5 limited 10 g closed foop sysieom 50 as

o demonsirate heat detection in gn environment, The deteotion is then

uticated with the aid of g lght emitting diode (LEDY s indicator. The
design comprises of three units, the transducer unit, somparator unit
arwd the switching unil

The raam component used in this project is the transducer bridge

with it sensor (hermbdory whose function is o de

b preserd of

heat within #8 vicinity. The thermistor s placed o

dhyge oiroud and
the voltage drop across i, which is direetly proportionat o the
ingtantanesus tompersture of the heated environmend, wivd o a
comparaior mput

A comparstor 18 a bwo input and one output vollnge comparing

device that is capable of high gain, high input resistance and low

cutput, One inpot termvingl is placed 8t a Toed voltage {(Yref) with the

help of 2 variable resistor Vy while te other inpy

mal is placed af
g varying voltage which depends on the temperature of the thermistor,

The output of the comparater 5 ten passed onio o swilching uny

comprises of g transistor and 3 relay, The PPN fransistor 5 used a8

o current amplifier snd to provide switching effvet for the relay. The




refay on the other hand ic an electromagnetival device, which is used to
switch ON and OFF the heater. A light emitting diods (LEDY is used to
gdicate the OM and OFF mode of the heater,

The units considoration thal makeup this project are explain
below,
20 THE TRANSIDHICER UNIT

The word wansdocer means any devise, which sonverts eHETEyY
from one indo another such as e energy o chwtrical signalks.

Fypieal Input transducers are thenmocouple, thermisiors, phistocells,

strain gauge and typical oulpil transducers are foudspenkers, msotors,
sotenoids and valves,

While 2 transducer muy be in 2 small part of » systern, they are
very important devices in cectronies of utmest dmportance ik the
SHCCLSS ;::}f ayy control system, b ferms of i operation  and

perfonnance, which will oflen depend on the quality, sensitivity and

stability on the input sensor, The sensor has to pick

: the small change
in the input guantities and ranslates this oflen-liny change into useful

electrical signals,




22 HEAT SENSOR
Heat sensor or ansducer 13 3 device that senges hegt {temporature}

varialion in an onvironment to give wsefld elecis

sl Different
sensors are made from differemt materisls, byt gencrally,  thelr

propertics changes with rise or fall in lemperddure, most tamperature

sensor may be used. The thermocouple and the platinum resistance are
refatively espensive, while the somiconductor types of semsor are not
ensily obtainable. Due to low cost and avallabilite, The thermistor &
used for this projoct as the heat sensor
23 THE VOLTAGE COMPARATOR UnNIT.

The voltage comparalor is g circult which compares input signal
vaw.

{vodtage} and the reference voltage, the output of the comparator, ¥

changes from s valee when ¥y, is lese than or equal 1o Vs

A comparator crcuit oxbibits non-linear  oporstional amphfier

chargcteristics,  whersas  difforential amplifier bl fnearly. A
compargtor 1 therefore g two nputs. one ouiput vollage compargtor

device that s capable of high gain, bigh input resists

z apvd low oulput,

While this may be taken as the definftion of an operstional amplifier, #

of the areas of

should b noted that vollage comparator 15 just ¢
amplification of oporational amplifier, A comparater thus performs the

following Rnctions:

i




{1} Detects fwe input voliage,

{1} Provides an outpuf that has two discrete state

&3

The differential voltage comparator is operated vis o dual power supply

with # common ground, thus enabling the outped fo swing either o

pusitive or negative with respect 1o ground.

o

Fig 24 Comparator Voltage Trander.

The Comparator aperation is eapressed as

Yo '._“'x?‘v?{};ﬂ, whore Y oper ¥in

k% 7% oy where Vel in




24 THE SWITCHING UNEY

The switching operation i achioved with the aid of g ransistor and
a relay. The transistor 5 used to amplify current fo the relay, which
eventuslly switches OFF and OM the heater,

When the outpit of the comparator 5 foed w0 e base of the
transistor, the fransistor goes fo H8 sabwation point thereby making
currert to flow through the relay ool which & comnected to the
transistor collector region,

The collector cwrrent o enerpived the oo of dw relay thersby

apening the rely switch and heating Is topped.

o
# . g
2 1k S
- e B
< -

Fig 2.5 Block Disgram of Bwitching unil.




CHAPFTER THREE: DESION ANALYRIS,

The detall design comsideration for each component used in this
project 13 analysis by this chapter,
3.1 THERMISTOR

The thermistor is the transducer {sensor) used in the O, i i

made basically of sintered oxides of nicke! and manganess, i is a devies

that undergoes s change In resistance with rise in tespersiure, most of

the types have g negative Wwnperature coefficient {NTC their resistance
fall with rise In the wmporature of thelr surrounding, while some are
positive temperature coudlicient (PTC), their resisiance invresse with rise

in temperature of thelr swrrounding, For the purpose o

project the

ML type B used,

LZTHE O AMP - AS A COMPARATOR
The 7410 OP-AMP is used in this projest ez 2 differentisl voltage

comparalor cireait operation on whether one of the inpuls is groaler or

koss than the other. So the two oufput voliage levels therefore represent

the output voltage of decision, This is mosthy

s

delermined by e

safuration position of the op-amp. When the san

1 nput vollage by

more than a few hundred of milivolis, the output &

>3

driven 1o negative

saturation. # is the magsitude of the differential i voltage that detects




the mugniude of the outpd vollage, so the sheolste vale of input

voltage is of little imaporance.

The circuit thus function as a procision vl

LS

> wommparaior of

balance detector

Faty:

ERAAVANE

——]

Fig 3.2 THE COMPARATOR CIRCIHT.
it is reguired fo design 2 comparator chrooil that will compare two

simle fone from the thermistor and the other from the varisble

resistance Vi o give an output when the thenmistor tomperature is af the

20

critical temperature and o give zero outpul when |

above the oritical

wrnperature, For the purpose of this project the ¢ femperalure is o

5%,

The inventing input of the 741C & held ol o Dred reforence vollage

Yor, the nther ferminal s connected to the theormistor




Since the thermistor 8 an NTC, #s resistance decroases with rise i
temperature and increases with decrease in temperaturs,
The reststonce{Ryt of the thermisior corresponding o the oritical

femperature i 2.2kE0

The vutput of the comparator ciroll is given by

o

,’zf{} = .ﬁ.&{} { Yy W 2'5'2{}

Where Ay = the open boop gain of the -3
Vin = the input voltage at the non-inventing foput
Yoo o Apdh e {2}
Win o= Ry / { 5{ + B Voo, e {3}
Yoltage aorass varkable resistor Yy is given by

g\y’yfﬁf w {"ly,f}zﬁ‘?‘ 5 "E/' E{"b’ g ;{?5’ ‘I” ‘(,{i:; + i‘x‘g‘l;

Where, Veer = resistance between the inventing §

comparator and By

Vi resistance between the fnverting input of the comparator and
Hs Mpo and Ve are detormined, when the varishle seslsior Yy 8
adisted to a point in such 2 way that the therm i heated 10 the
eritival temperature range of 45 °C

Y = R VeodBatRey) LRI =200 Ry 22k0

= (22583 * 9 VY2 2R 22K

= 45Y

Froays equation (4}

; i 3 =7 1hEd A vw;v e ﬁii{éz,"v’m,v """ RN




Yrof = {TREPPRVI4. 2K
w44V

Current through Ve (Vriel) = (4.44¥14200

=431 hmA

[

The voliage (V) apphicd at e non - verding st of the comparsior
i higher than Vel wt the nverting input of the comparsior. This
ishoates the ON mode of the hoating doviee, I the thermistor s hosted

above the oritical fompersiure the resistance falls cousing output vollage

o g high sgein, This indicales the ON mode of the begting device while
the Iater denoies the (3FF siate,
Frown cguation {1}
Vi = Aold 5 4443
= An{( (6}
where A =R VR, Re= 2.1k{E By = 45ki
14 (45/2.1) =22.43
Yoy =22 43106

=13V

¥




A3 TRANSIETOR AMPLIFIER

H s an sctive semi- condudlor deviee, Tran v swiich has thres
electrodes, These electrodes are named base, omitler amd collectorn, # can

wrplify, wscillate and can be wsed for switchine and other PRIDOBES.

Lrermantum and sificon are commonly used materid for the production of

a transistor. The transistor is two types that is NPN and PRP,

For the purpose of this project, the NPM type of BUIRL & weed for
current wnplification, md provides the switching effect for the relay,

The MPM BCTB4L has the following specifications

g(_’.’mz_,v( =8 LA

Fig 13 The Transistor Switch




7

winy, Whon this
103 the ool of
i the heating

The putpid of the Op- amp s fod into twe base of the
fransistor is saturated g curvent Hows Swough the colies
the relay, when the molay s onergived B switches open o
stopped

The base vollage ts given as,

The base curventt |y required for saturation i caloulate

gg.g = i/ g

fpo= GUHAA00
= {3725mA
For the tranaistor not to hreakdown the minbmom base current s wed {0
drive transistor 1o saturation.
The sollector corrent that is requirad 1o onergize the relgy ool is ghven by
Ta{min) =l
$.23mA = [0/400
fofmind = D0023%400

YA




A RELAY SWITCH

A relay 5 oan clectromagnetic switch, a movable s

g oarmature 08
mounted above the core of an electromagnetic, when the core ig

energized, the armature is aliered and the contact points noen or close by

responding 1o the change in physical quantities such a3 current, veliape
& L pr &i ford

frequency, temperature obe. A relay in g normally o

e position opens
when activated while normally open relay closed whan snergized. When
energizing potential is removed, the spring action rensme the armative o
g normal origingl state. Relay can be eategorized as an under current and
over voltage relay,

An over current relay and over vollage relay operates when the actuating
quantity exceeds Hs opernting point or peak value, An under current
under voltage relay operates when the schting quantity falls below the
reset value. An under current and under voltage relay oporates when the

achualing quandity falls below the reset value,




Fig 3.4 Relay Bwitch.

A relay switeh of normally closed type is used in this project, so that sl 8

particular point when it opens # taps off the heating ok Since the

ciroutt 15 operating st 9V and with 3 maximum collos currat of 014

{from transistor rating),
The relay selected has g resisiance of 120 €3 the relay current is piver as
fwisy = OVA2D
= 0754

This is the maxirawn current that can (ow through the coil hence the
forward current should be greater duan the relay current.

The diode connected i parallel o relay B g profection diode tha
prevents back et from burning the tnsistor, While the preeny LED
(light emitting dinde) that s connected in series with the kil resisior

indicates the O and OFF mode of the

comparator. The resistor alse limis the current

fows through the

LR

3.5 POWER BUPPLY UNIT
The DO power supply 8 3 basio electros

wystor,  generably

consisting of o iransformer, capacitor, resistor, rectilier and g regulsior to

eonvert AL voltage o 2.0 veltage, The block di 1 below shows the

masie part of g sunple power supply,




e o & e
Al
Yoliage

Raw A Reotifier Filter Cutput

Fig 1.5 Block Diagram of power Bupply systan

Most clectronios system cannot operate successiully and

L

tvely with
AL power supply beeause this is abways Huctuating. This snplies that ot
sornetimes there will be a response and sometimes later oo pesponse,

5

by, which i

moet clectronics sysiem operates on a low D.C voliags
wsunily derived from an slernating current source Bike MEPA supply

beeause it s more economical than investing on hatieries.

36 TRAMESFORMER

Since the voltage supply from e maing canmol be used directly

S

transformer is used o step down or step up the A0 voliage lo suit the

requirement of the solid state clecironic devices and cirouiis fed by DO

power supply. B also provides isolation from the suppt Hre i the load,

the connpotion with power Hie is through the magnet { Hinking the

primary andd the secondary windings, thus this eliminates the risk of

sloctric shock when working with semib-conducior de i the pumber

of turns of the primary and the secondary windings are hnown, the output

[




voltage from the prismary side can be ealeulated from the Inlowing
eouatinns,

R ETARN S i Tl OO oo 4y

Where, K s known as the volinge tramsformer ratio

By o= one, of burrs i the primary
Ry o= one, of Barns i the secondary

Y= pranary voltage
Yo o= secomdary vollage
Prom equation {1}

i 4 siep- up

(13 B Poby,  thatis B, then the ransformer s ¢

fia

rarsfonmer,
(i B M2<aM, then the ransiormer i3 called a step-down wransformer

The figure below shows the basic ciroull diagram for g vansionmer,

e %w

+ T
(oo ves peg 3
A

e

T ;

Fig 3.6 clrout disgram of g transformer,

37 RECTIFIER
A rectifier i g circuit, which employs one or i

we dicddes fn oonvert

a0 voltage into pubssting de voltege, There are several types of rectibers,

é
fa]




Por the porpose of this project the fulbwave bridpe rectifier i considerd

because i ts the most commen and suttable Yor high soliage spplicadions,

THE BRIDOGE BECTIFIER. The full- wave bridy 1oy s the mod

frequently cireuit for electronics do power supply, ¥ consists of fowr

diodes, a vamlormer not conter-tapped and hag 8 m

num voltage of

K4

;
Yo

The oiveuit dingram 5 as shown i fig 3.7

5,

MODE OF OPERATION
During the positive gt halfoyele, rmingl B oof the secondary
valtage is positive and N i3 negative.

Dhodes 3y and D become forward-biased (OH) wi

s 1y and 1y reverse-

biased {OFF). Hence, currend flows along MEABUFN producing o drop

across Ry and the wave-form s as shown in fig 3.7 4D

During the negative input halfoycle, secondary voltage termingl N

During  the negative inpyt halfoycle, secondan Hape lermimal D

becomes positive and M ooepative; [ oand D osre forward-binsed and
&

eyt current flows through NFABUFM the e

- waveforms igoas
shown i figh 7. He) Combining the resulting wavelors i {B) and {¢)

gives the full-wave rectification of the sinusoidal vols

foe
RS
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Fig 3.7.2 Pullwave rectid
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3R OFILTER CIRCUHY
The mam fusction of te filter circult 1 to minbmize the ripple content in
the rectifler oniput. As scen, output of varlopus peetifier clrouil s
pulsating, that is # has 5 d o velue and some 2 o componenis called
ripples.  In order to convent the pulsating oulput from the rectifier nfo o
steady d @ level o flter chroull s required. Thers are various types of

filters, but for the purpose of this project the series capacitor Tilter s used

as shown in g 3.8

STT4 R
P4l A1 13

B S I v

% ® "1
Fig 3.8, 1} the diagram of the filter cirouil,

3.9 FHUTER DESION considering the filter olroud 5

oo figd B {alh

tois required o caloulate the value of the capacitor that will help to
roduce the magnitude of the vpple voltage, sinee capaciior has a basic

praperty of opposing charges In voltage. This am be celoulated by

chosen a suitable value of 2 load resistor B, The #

sie vellage, which

ccoas under this foad conditions, can be approximsied by a2 trianguler




wave, which hias 3 peak -~ to - peak value of Vi {pep) and g time period of

P
{ﬁ
¥
R35-a

Where Vi(P-P) is the amoont by which the capaciter voltage falls

during, discharge period Tr. This discharge actually i exponential, bt

can be spprosimated by o staight lne dischage i we assume the

dischargs rate (o remain constant at the de level L o Inothis case, charge
fost 403 by thme Tr s 1Ty

Therefor, VeP-Py = dQ/0 = id

Ay

S5 1 o ST |

fms,
fovery
N

Yo /FrCRL
Mote that Lo = Ydediy

The irtangle ripple has an rms value given by
Viirms)  =Vr{ppy2r3?
={VAey2* GRCRY™S L A

2%
<k

v =Yrimmside= V2MIFAR Y
Where Fris the ripple voliage. For ful ; wave rectifier Fr s 28, (T is the

hise freguency, then

¥ = RO Vip -1/Vic]

=UAMIFCRYY = WedrFCvip?

it 18 seen fromn above that ripple increases with incre

s bond that

culpid current,
hwindentall, Vde = Vip - Vi{p-p)

Where Vip = Peak rectifior out pul voltage,




Substituting the value of Ve(p-1') = Vo FrlR, we have,

Vi =Yip - VAo 4ErCR, or Vde = Vip 1+ 1/

Therefore Vde = VipldPCRL/D4FCR L )

Let the value of the chosen load resistor By = 50£2, Wip = 122V at 50Hz

To determine the value of the shunt capasitor to give 1% ripple facter
and the resulting d.o voliage scross the load resistor can be caleulated

using egeadions {3 and (4)

¥ =AY (APCR)

Substitting the given values, we have
0.01= 4% 7323308304
£ =54 ¥
Therefore, Vde =Vip/d I+ IEPUR)Y
12T LAARS0% S T4 1050

YA

30 YOLTAGE REGULATOR
Voltage regulator 15 used o regolate wwepulated power supply and 1o

svery when i ac

keep the termingl voltage of the do supply con

input volinge o the transformer varies or the load va
The value of voltage regulator used by this project s L7809, 1t is used

maintan the rootified vollage constant at 9%




The % regulation of power is given by

¥ Regulation = (Vmax ~Viming/(Vmax ¥ 100

Where, Vimax = 12V, Vin = @Y

D CIRCUHTY MODE OF OPERATION

The ctroult §s set up as shown i Fig 311 When the 9V power supply
i3 applicd 10 the control oircuit, the hester triggered DN, since the relay
s a normally closed type, The variable resistor ¥y is used to preset the

reference voltage Vel so that the comparator ouipad vodlage Vo, cannot

biaz the transistor, At this point Vref > ¥,
As heating continues the resistance of the thermiger B alke de Creasing,

csing 8 rise In the put voltage Vo, until e resistance of the

thermislor i5 just the same as Reat this poist ¥V, hes risen o a value of

P

4.5 with g corvesponding wmperature of 4

measured with g

thermormeter. This i the oritical tempersture of the i

Maw,

Wrel < W,

[
o




The rse in Vin couses the comparstor 1o swing b

1oand the outpu

voltage Vo B just sufficieont 1w bigs the wansistor,

.

s green LED namng

O b indicate that colledior current is Tlowing bte B rolay ooil

e

erergize #, the relay switch which s nommally

closod beoomes open
thereby trigpering the heater and the LED OFF. This indicates the OFF
moide of the heater,

wre, i resistance of

As lemperature increases past the oritical temper
the thermistor decreases below that of By this causes 3 fall in Vo, At this
time Yref >V, and the output voltage of the comparaior Youl becomes
bow, which is not sufficient o biss the transistor thoeby cuiting off the
transistor and no current fows through the transistor 1o the relay,

As the temperature decreases the resistance of the thenmistor will begin

to vise until W3 resistance s equal tw Ry, also e o eotl bocomes

denergized and the switch relums o B3 orig poattion  therehy

switching (M the heater again,

o
&




Fig.3.11 Circuit For The Eletronic Thermostatic Control For Heating Systems.
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CHAPTER FOUR: CORNSTRUCTION

The construction was underiaken by weting the designed outline

firat connected 53

stage, in this repard the power supply sootion

indicated in the design and then testad on the breadboard, the desire
result was obiained as the componens were connecied correctly, The
components were then transferred 1o a Vero board, care was faken iy the

crurse of soldering fo avoid short circuit, The i

was fested apain

ard then placed in a casing,

4.1 TESTING AMD MEASUREMENT

Iy festing and calibrating the system, power was applied to the oireuit
input terminals and Yy was adjusted to set the refrawe vollage Yreet ot a
fized value, in such a way thet the comparator sulput vollage Vg 18 801
sufficiont to bias the transistor, at this point W o Win

Az heating continues the resistance of the thermisior sisoe decreases,

caustng 2 rise in the input voltage Ve until the res o o the

thenmisior beeomes equal to Ry, at this time Ve | o to half Vo and

the corresponding tempersture of the thenmomuler dipped into the heated

water where the sensor is attached, with series ad) ot of the

petentiometer the value of the critical lemperature o “the prodect was

shiained (4570, At this lemperature,

3t




Yref < ¥y,

Frrther inorease in the temperatire above the eritical w

CHUAC &
decrense in the thermistor resistance causing Vi, o fal apain, Thiy

e

suticates the ondofT of the heating dovice,




CHAPTER FIVE CONCLUSION

3FCOMULUSION

The desipy and construction of this project has ot been

st oany task

in oAy way, @ demands precision, and hence a fu

P

ung elpctronic
thermastatic contrel had suceessfully been carvied out g deserihed. The
demonstration of the defection of heat which depends solely upon the

temperature of the sensor device (thermistor), the termisior i plaved in

the heating environment and the detection is throug

gl

through a switching unit which  indicated with LED a3 indicator,

cioelectric offect

the main ain of this project, which is w produce 5 proio type contral
cirowit for heating systems that could accepl an mpt signal from 3
sensor and then gives an oulput to indicate the condition o the inpud has

been fulfilled, With this regard # can be asid that the de

= outpud 8t the
switching unit due fo lompersture varistion o the bunsducer was
satisfactorily obiained.
52 RECOMMENDATION

o bring this work wward beter twompersture oomirol, 2 more
sermsitive apd rebiable wraporature transducer that s mors sensitive than

the thermisior dould be used.
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