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CHAPTER ONE

1h GENERAL INTRODUCTION

PP TS SE SR SN " by inon £ 5570 vis P : - T
in the worll fnday, most heating svsiems, whether are governed by

o~

sonne form of thermosd

ooeontrol designed to maininin g

thermastal which regulaies the input of heall In the early davs, conirel i3 ofien by

W

watgy lemperature, the adiusinent being made gccop to ouiside

¥ roon lemperatine,

haz the objective of ecoponyizing heat as far as poasibie
whitie aviiding under hesling or over heating, Internal heat gain and solar gain may

pdten contribuie sipmificantly 1o the ioisl deily hend reguirement of any heating

it superynposed on the normal desipned outped of & heating system

van foad o uncomforiably

Promperatures. A quick responsive svsler

therefors desirable. 1o achiove this, the turn ON and tors OFF fvpe of thenmosiatic

s«
Ane
oo
pesy

snbred 1goan clecironie eguipny

o~

by temperatury s a house, oven, invubators or agy

s the veguired teroperature,

The thermostatic conirol for heating syslerm i3 designed sronnd s Hoear-precision

ged olroult termperainre sensor, the LM3IS from Nodional Semicondocior. The

temperainre sonsny keeps mowitoring the tempersture of the heating eloment and

generaie al s oulmid ferminal, an glectrical woly that s proportional o the

$

mieasured temperature in degree Celsius, The generated eloctrical vobiage from the

transdi




The iemperature-voltag a high level of precwsion due to the

munufacturing the b

)

st svimbol
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The output of the transducer is nsed 10 control a relay through w comparator vireuit

(LMY which compares the o goired referoncs

we voliage iy ou

o of the input wrminals of the comparaton

P2 OPROIECT OGBRIOCTIVES

rone thermosiane control for heatiy

G To oprodu

mre reld

mongtoring and

controlling the temp

L3 MOTIVATIONS

sor ppinediste envimnment constiiuies the main

seed to reduce overbesting of o

ard Celsiug twemperaiure during process of
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CHAPTER TWO
2. LETERATURE REVIEW

The thermosiat is a device used in the controll

i e peraiurg in an

cnvironnent, system ede such that the temperainre of the environment or svslem is

imaimtained near a desired iemperatire set point, A

o, temmperatury regulation s

done by the thermostat by controliing the flow

the svatom, The thenmostal swi

The comstroction of thermosty van be

rement of lemperature iz achioved, The

s the heating as well as the cooling appar

wan actimily invenied in 1885 by Albort i

kpown examply of process control meth

Y

progaesed thal several comumon seuswg exi

- vwial wmechanseal sensors

\
b
N
-

2 apparatus using
either of the foliowing methods Hsted below;

Yirect wechanios] control
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LANE VOLTAGE THERMORTARY

&

et conirel

nabde th (s are avaiial

M P T
.

e-board hester w

“heneflt from 2 progronunable thenmostat which

o T ¥ { e [
of confinuous Conbrol (a5 are ot

some hone vooawyell

etiectively controlling the heater ami graduatly moreasing

ad deorensing heating o

constant om ismperabie

TnUOns conind

relaving on the average effvet of

systemns which include
use erfoft contrel,

Pane volinge thermosiat are mosl oomme

arsd heater or divect wired elecivic

used, systenue power { in united slate |



the ther

using a low voliage

therm on o line vl cuits will rosult o least i the fuilime of the

thermostat and possibly fre

fine volts e thermosial o

somnetines sed moother spphoation such as the of

cout {fan powered from 1in ied of twhing which is

1S

hotler and checkess

L84 COMBINATION HEATING ANB COOLING REGULATION,

ar condditioning

bed

5 1o be controlied o

A5 oy

gardimy whg

i MIOsing HOnL ’} ¢ b KRS il and another ONREG

it ihe blower fan o constamly or oty when heating and conling running

Forns o
O W

the thermosta st the other three S

one for hest | one for oo shing amd ous 10 b on the

<

ower fan the power s sapply by the bransformer | and when the thermostat

mikes contact between pover and ancther wive | g back at the heating

ing unit the corresp sihing functions of the unis,

R B HOUSEHOLD THERMOSTAT EARUATION

the thermost should be Jocated aw ay from i seocking or heating vent or

et wposed o sirflow from the roomds) o he regulated. An open

s a single zone svsteny, where b Vi YOOms and

aled g5 a single rone. I the halba
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from the regulated space then there should be left open when the systom is in use,

H the thermostat 15 too olose 1o the souree controlied then the svatem will

"

s

sl i

“Short evele” and numerous stirt and stops can be aanoving and In some case

shortened equipment Bfe. 2 moltiple zoned  sysionm

sgve considorabic energy

by regulating indbviduals spece. allowing waused rooms 0 vary in temperature
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240 COMPONENT THEORY
L3.1 TRANSBISTORYN

Transistors are active compunents used basically as amplificrs and swiiches. The

two main types of transistors are. The bipolar transistors whose opey

‘JE’.‘:. (854

s on the

fow of both minerity and majorily corrders, and the unipolar Held

{ailed FETa) i which current is due to majority carriers only

The transisior a3 g awireh

in a class A mode Inthis mode of bas the cireult is

designed such that corrent flosws without any sigoal present 121 The value of bias vurrent

wd or desreased about it mesn value by dupod signals Of oporated as an

amplifiery, or OM and OFF by the ioput signal if

operated sz a Switeh g 2.0 shows the

fransistor as o switch,
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Yep = colloctor omittor voliag

SLTTEn gain

Y= Base simiiter voliage,

212 COMPARATOR (LM 393)

Oeneral Beseription

The 1M3%3

{ ré
&
&
s
W

consists of tew independent prevision voltage comparsiors

with an offset vollage apecification as low as 2.0 m¥ mas for bao oo nparators that were

KRR

8 over g owids rangs of
s Orperation from split povwer supphies is also po suppty

current drain s mdependent of the magnitude of the power supply voltage,

comparators alse have a unigue characieristic in that the input common-mede vnltae

range nclodes growsd, even though opersted from 2 single power suppdy volt

sayntfacturers dala sheel from National Semicondactors websiie sneeified the following

g it

Features
Wide supply {Voliage range: 2.0V 10 36V, Single or dual supplies 216

fow supply curvent dratn (0.4 mA) independent of supp cop-nuule

158

voliage range includes ground. Differential fuput voltage rang

o the power supply

v

veriage

Applirations

-

Lo I & H

Application aveas hwhide Hindt comparators, simple snalog w digital converters po
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2.1.3 RELAY

throuigh the coll of the

A reday 3 oan electrically operated switch, Currant Bown

relay oreates a magnetic feld, which alfracts 9 lover and changes the switch contacts, The

ey oare double

cotl current can be on or off so velavs bave b pusitions

rong, wh

vireait o switch & secnnd

from the rst, Por example 2 low voliage battery choant ooy use a relay to switch a 230V




1 3 PR f
refny between the two

»

angd mechamest,

The coil of g relay passes a relatively large cuvvent; typloally 3mA for g 12V relay. but it

as HO0mA for relave designed (o operaie froun lower vodtages, Most O

v

fohipst canant provide this current and g transistor 19 1o iy the spall 10

currend to the bwrger value reguired for the s output curent for the

58 yimers PO s Z00mA a0

popular 85 cotls directly wathout

aiag sHficaiion.

Relave are usually SPDT

i show yon the v

eoted either way round. Heluy o

v are swilched off and s

o pravesnt

ing relay

3l Lan

sew a fever oo the lefl beinyg stuacied by m . Thas
fever moves the swiich contacts, There is one set of © mzmﬂ@ (SPEYTY in the forogrond

anid another behind them, msking the relay DPDT

fnoswiteh commections are asually labeled COM, WO and NO:

o
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s Conpect to COM and NO W o want the switvhed oot 1o be on when the relay

RNCH vou want the s

rated by an electromag vant a small current in

eete 1t 1o control another ciroult s ey or electnic moios

wihich re Gu Hres o b switoh contacts 1o be

st i the ooil when

H the cotl resastance of oy ihen the pull-in current

prrating volt
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214 PROTECTION DIODER FOR RELAYS

be protected from the brief high vodiage spike’ produced

v 2T 2 i g o 4 ‘,: M T T .
WS gt g oiunsy

when the relay coil is switched off, The diagram shows how a sigual diode {eg INAHE)

? i N 21 ”'»'f

L East=Tat ity iy iy el R

poOMMEY L e
' e ,M{:::q ;»‘,’\3 {"’\

et adn

gy

Fig 2.0 Relay connected in a protec

-~ BTV S IR FeR By ics gmgdsveads i Peagre Flvesd vdes odionsdes B
i comected avross the relay bis protection. Note that the diode is

onduction sy cecurs when

s eoninue flowing through the

CRTTe ey

cediverted Suough the diode. Withou! the diode no onrrent conld

apibe’ in s atterpt o keep the

woukd produce a damap

current Hoveing,




205 LMAS PRECISION CENTIGRADE TEMPERATURE SENSORSN

zeneyal Description

are o sors, whose oupd

LAERE thos

voltages ts Hnearly prop
has an advaniage over hines s, as the user is oot

reguired 1o subiract a larpe conslant velisge from s ouipul o obain convenient

¢ o

Losd 2:3;;2. e 1

1

3 of H LA sl room lovoperaturs and

provide typaeal goecuraci

. Z.t;%;.;;;;ii JLLEC TANREC, LARA QOS5 38 Al

< iherent oalib

ooremdout o cosred cirondt 154

make wieraing axy. 4t can be used with single

povwer supplies, or with plus and minus supplizs. As

3

s very fow sell-hesting, leas than 001°%0 i

a 5T 1070 temperahy

range {100 with improved accu

sistor packapes, while the LM

i the plastic TOMY fransistor pa

ety

mount small outiine package and a plastic TO-220 package. The mamfacturer’s data

2

shept froon Mations) Semicondusions pf the

fodiowing

crafire SO0

Features

‘3

s Cglibrated directly in ” Celsius (Ot




& Ligear -+ 100 m%V /o0 seale factor

# K’

L range

bed

ooy
o~
-
pod)
o
sz
13

& Low seifhestine, 0.4

e Monhnearity ondy &

3 Wenst OGN

A

G 24 Frond view of an LM3S temperature sensor




CHAPTER THREE
SYSTEM DESIGN AND ANALYSIS
38 BLOCK DIAGEAM

A bock diagram is 2 symbolc representwion of the funetional or ingical

relgtionships between the component {or sebaysions) of 5 system. Blook disgrams are

usually emmploved in electronie designs to Husirte the fonctions! or fogieal relationships

of the various units, The block diagram for the system under consideration 15 as shown

TEMPERATIRE | L COMPARATOR COMTROL LAY | LOAD
SERRING LN

PR, BUFPLY

; s
5 :
¢ g e :
: Ay A :
R {30 :
DoLOELIPPLY SUPEFLY :

.
; :
< K
! ¢
PN 1

P SOURCE

&
o
2
.
R
=
My
Fand
“
o
=
~

Figore 3.0 Functional Block disgram of the clectronic thenmostatic

heating systems,




The system comsisis of fow basic unts,

& Tomperatore sensing uni
G Fower supply unit
¢ Comparator anif

o Corrod unid

21 THE POWER SUPPLY UNIT

Flectronic syatoms

%

rally require regulsted DO supply for thew pormal operation.

5

he project under constraciion i3 nol an exception sinve the most economical and readily

avaifable power supply ig the 240V, S AU

ser of processes need to be

1 ool abiernating vobiages
4

o dovan the AC supply using a step-dosen transfonner of soitable rating
& Aepped-dos volinge

& i of the rectified voltage o royoove 1

o cred voltage to obiain the 3!
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gram of the Power Supply Unis,

JLETHE TRANBFORMER

A dransiormer

s

somagnette dovice which is vapable of converting A

{eather higher o

PR %

as a {arcuil Blewent,

Fig, 33 Transforny
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soirical power s fransmisted fom the

giventl wr the secondary olronit,

o rng in secondary wingding

b

er of puns in primary winding

o= Carrent fowing in the second

7 4

ary vireud

iy = Cwrrendd Howing in the prismary cirouit

The ransfonmer used in this desinn s g 24041

e ouipol voltage fron

Naab
Lot
—

Py

e

of outpt volinge

the secondary oot (winding) s connretor

fata

t3 4

prinEryY

ormer egunaiion

&y

Ciroud

iy

B .y a 5 . [ PPN
allows current 1o Oow,

the

seondary

frong the primary




dary volt

ihy rectifter 15 g spect

al type of fulloon

o restifior comprising of four P-N junction

]

shodes arranged o such 2 manner that two of the diodes conducts in alterna

L

LT
:

kg

WAVE RO

el
&

E o Reonitier Cironit

B




ey

The peak DO voltsge output of the rectifior is obtained thus:

g o
IS i MR
oy H
....................... Levmenereensmane

B denotes the forward resistance of

yr by PR
Yo T VLY g 4 3~"'§}

srm of the ihput voll

X i T4y s
Vo N v BR o E w37

4
P4
e -y
Youn 7 L4
7 POV 1
Vg M LGN

The peak value of the rectified DO voliage fom the rectifier &5 24Y.

JAITHE FILTER CAPACITOR

Baoctitter clrooits usually produce a divect voltmge ax ouipul. This ditect vole

1, containg an alierpating volt omponent calied rpples. I is always nee




the vipples a5 sumib as possibie. Thiz can be achisved twough the use of

smoothing ciroutts {ealted filters),  The stmplest smoothening cirenlt consists af 2

v connected sovoss the cuipu rectifier,

sy
e

Pne ftering of the rectified voilape 18

chothe use of

SVowapacttor. The voltage wiing of e copacitor i selected o he

approvimately twice the ex sr. a0 that the deviee ig

protocied from the effect of high eoltage suppiy.

vicos vzed o prevent o ape changs with load current

> thereby producing a selatively siable oulput virltage 161 The two vohinge

4

segidators and are disoussed

S The 12 - Volt Fived Begulator (781D

Yadar

The mtegrated clrout is a positive

to produce a fixed output. I produces an outpul of 212V frens an

from ahout 7Y do about +3)

s Connectiom PHagram for the 7812
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red output from the rectifior as dnput. The output of te

2 %
o8ty

is held 2t a stomdy valne of 410V for as fony ss the input voltage is greater than or euual

o 7Y, below which the voltage falls out ol reguls

atabilized by

odpt teroninal,

3.1.4.2 The 5.Volt Fired Regulator {780%)

s the regulated 12V

A 47ul copaciior is connected across the regalator to

2
-
Z =
i
<
i
3
&

Yo %0 Donmesiion D Hoagrarm for the

The 12V supply from the V8IZ 8 conpe

v

¢ eironit with 3V,

reguirernent of the 12V mlay, 1




ILE THE POWER INDHCATOR UIRCUTY
Th

a0

hititly

when the switch 1 ON indicating the

The

10 4 sale

133

&

power indicalor comprises of & Hight enutting «

v to pddicnie when

ddisude ia nite

-~

L8y te connecied 1o the wnp

st

-

+
Lo

,
stus as shown oo

I A
ey
i
P Hy
;
i
!
i
i

Lo

N
{
H
H
e
B

Where

= bamiting resistance value

sed by the switching (4 and

prosence of power

v through o resistor it b

13 connocied across the 3Y

1ot the power swich, It glows

» cironit,

nits the current t the dinde




Vien = voltage deop expected acmss the LED

fon = current throogh the LED

A standard value of 1 was used in the design.

AL THE TEMPERATURE MONITORING UNIT

The temperature wonitoring unit comprises of an L33 terperature sensoy wired fo

IEES AN

provide terperature mnuiioring as well as heat signal foedback for the device

The sensor is o thyee terminal device, The three terminals are: tput veltage {supplyy,
output voltage and the ground (OGN terminals.
CRTPT
L4423 o COLTAGE
I (B18E1 =
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CHAPTER FOUR

CONSTRUCTION AND TERTING

48  COMNSTRUOTION

The consiractinn of this project is in 2 stages, the soldering of the components and
the coupling of the entire project to the casing,

s was firat soldered. and then the semsor and comparaior stage and
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATION:

58 CONCLUSION

The design and construction of this project has nol been an CA%Y U gk 1y apny way,

it demards precision and hence a functioning slestronis thermosiatic control, which has

feen snceessfully carried o as deseribed. The delection of heat which depends solely

spamn the teroperature of the sexenr deviee (LA3EY The sensor is placed i the heating
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vignnment and the detection i3 thro through 2 swilching unit
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5,1 RECOMMEMNDATIONS

4 mnore sensitive and refiabde

Ti bring this work fowands o betler pmperaturs wonif i

temperatore transducer should be wsed,

Sophisticated  sipnel g techpigues  uging analog o digla conve 34

recommendad in order lo display the actual wiopersturs 2 which the environment s

gy hested,
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