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Abstract

This project presents the design and construction of automatic room hester oontrn
device. This device wims a room heater on of off with respect 10 the changs in a sel
of temperature valus, I tha emperature of the room nses peyond & set valug, thig
device is activated and i tums off the souwrce of the room heater, Howsver, # the
roorn tarep fafls below the set value the device will turn on the heater. in other

words, the device automatically sontrols the room termparature based on the praggt

e,

This davice is very ussful in Nigeria in the rainforsst area during the rainy s2ason
and egually useful in Northem part of the counbry 0 narmatian period. The

consiruction was tested and was found 10 perform reasonably wall
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CHAPTER ONE
INTRODUCTION
1.1 Historical Background

Oeneraily, people find some weather condusive than the other which prompied

the gariy o

1en to look for diverse means of controliing temperature to having the desired

temmperature in their dwellings, In otber words, the wanmth and comlort needed were

i

sought by different methods. The earliess heating system was the use of wood and

.

sharcoal wiich have many Hmitations and side effecis. Stove and brazier were developed

o

tater for heating of deelliugs by the ancient Roman which gre stifl in use In some parts of

the world today.

However a3 g result of limitation in the above methods, enginesrs camy together

and reasonod shout the solution to the Hmitation of pollution that are caused by these
means therefore chimmey was emploved to control the smoke and discharge 11 o the
euvironment which s also harmiul and causing envirormmental pollution, harmful o both
plant and animals, Also depletion of oxone laver which lead to harzardous offocss that is
divect ultraviniet ravs upon lving] 1,3}

Al these limbations made engineers o sit down further to find a pollution — free
way of heating # room to the warmth and comfort desired by man however autometic
room heater came about which is capable of giving the desired svarmth and comiort
needed without the risk of harmful effect cavsed by the methods mentioned zarlier. That
is beeping the room 1o & desired 1mperature (controilabilin

Alse, in cold climate houses with their heating systems form diesipative system in

#

I

spite of efforts 1o insulate such houses. to reduce hest losses o theur oxteriors,




considerable beat is lost or dissipated: form them which can maoke thelr ineriors
gncomfortably cool or cold, Furthermore, the interior of the house must b maintained

3

whan with 45 external surroundings for the sake of ity inhabliangs. |

out of thermal equili

ffect, domestic residences are oases of warmth in a sea of nold and the thermal gradiens

between the mside and outside s often quite stzep. This can lead to problems such as
condensation and uncomfortable droughis which, if loft unaddressed, can cause struciural
damage 1o the property. This s why modern msulation technigues are reguired 1o reduce
Bzat loss. In such a house, an awtomatic room heater 15 g device capable of giving the heat
requived when the house™s mterior falls below a set temperature, and atomatizally

stopped when the set temperature 1S reached. Thas the swtomatic room heater controls the

o the room or bouses that encrgy eventually being dissipated to the

The automatic room heater is g device designed by electrival method o give

warmth reguired for human comtort in g room. As it is kKnowy that during the barmatisn

¥

and rainy seasons, the room fompershure always a3l below the normal for buman
comtort, Therclore, the need for warnih for offectivencss and good health has

ecesstiated the desipn of this unit. Also, change of environment may require having the
device of this nature that 1s moving from g hot weather to a cold weather{11]

The unit converts olectrical current nto heat by mesns of heating clement that
emits radiant energy. The hegting elemont might composs of metal alloy wire embedded
in refractory insulation and encased in proective metal I 8 is porposed for indusinal
ase, 2 blower may be ncorporated to convey the heat produced ot of the unif and fan’s

biadey are used {0 fnorease sven distribution of heat in the room.




The device was designed purposefully for domestic beating panticularty for the

-

ing room of dimsnsions (om¥Xdmy N use condd however be extended 1o coniral

LA

heating system or material provessing in indusivies by simply allering some component

parameters and increasing the capability and sixe of the unit 1o suit the desired purpose

The wut also bas sensing unit incorporated which comprises of thermistor input
mansducer that seuses the tomperatire of the room and gutomaticaily trigger the heating
clement by solid state relay or component that controls the heating elament, however
current continues or ceases to flow through the heating clement whenever the room

smperature is below or above the ontical somperature respectively, Soven segiment

display i incorporated to display the critical wrperature,

Project Objectives

As it has been said, the project (automatic room heatery control is one of the problem -

free room heater control which have higher reliability. It gives desired warmth and
gomfort needed in g room dopending on the preset temporaure {oritical femperaturs)

when incarporated with a heater. There are many other components that can be used o

schieve these objectives. However, 1 chose this nne based on the availability,

In suromary, the automatic room hester control is designed to achieve the objectives

itemived below:

s 1o design an efficient deviee that could be regulaied  give desired warmth in a

TOOT.

s To design an efficient device (Boom Heater Control) that automativaily contrals

the wrnpersture of 2 room.




To show how officient the aims conld be achieved uaing very cheap distrete

glecironic components.

s To reduce the afizet of condensation and uncomfortable drauphis that can cause

5t

Y

uctural damage o the proparty in cold climate,

p




CHAPTER TWO

LITERATURE REVIEW! THEORETICAL BACKGROUND

Heat Generation and Transfer

sice 15 defined as eneryy in transit, Generally, heat is a form of energy
assoeiated with the motion of atoms. molecules and other particles which comprisss
matier. Heat can be created by chemival reaction {such as burning), nucleer reaction
(snch as fasion taking place Inside the sun), electromagnetic dissipation {as in electric
stores or heater), or mechanical dissipation {such as friction). Alse heat can be trau: aferred
higots by radiation, conduction aml convection. The scionce of heat moving

LN o)

from one place to another is called Heat Transfor,

Phe area of interest here s thermoeleciricity which is caused by the relasionship

.

hetween eloctrons, heat Fluxes and electrical corrents. Also the heat can only be radiated

(«*

s¢ 4 yesolt of fae movement of aioves and molecules In o moterinl. Amount of emitied
cadiation inereases with increasing temperamre, a net transfor of energy frow higher

remperature to a lower vesult, There is no way we Wik gl talk on Heat without
tempersinre therefore is defined as the moeasure of an object to spontaneously give up

energy and 15 used 1o indicate the level of clomentary motion associated with heal, Heat

can only be transferred between objects or area within gn object with &ifferent

M

mperatures, and then ouly in the direction of the colder. In other words, Heat dozs not

fow frome a lower 1o 2 bigher temparature unless ancther form of onergy, work 18 alsg

?i i z”'(ri{,}:;(
Until the beginning of the 19th century, the effot of heat on the temperature of a body

A

was explained by postulating the existence of an invisible substance or form of magtor

v 5




termed Catorie, Ualorie in ks theory states that a body at 2 higher temperature contains
mong calovie than ong et & lower temperature; the former body loses some calorie 1o the
fatter budy on comtact, ncreasing mwmperature and decreasing teraperaturs ocours in the
bodies by transfer of beat B is glaring thar Caloric theory explained some phenomena of
heat tansfer but not fully experimenmed. Experimental avidence was presentest by
American born Brissh Phoysicist Benjamin Thovpson and it is said that heat was & form
of energy. He poblished the resulis of his oxperiment in 179814} There was no
experiment of such wntid 1840, when Joule bogan bis stady of heat andd other forms of
energy. Joules measured the work done and the hewt produced when water was churned
iy an apparaus be designed for the experiment. He also measured the work done and heat
produced when oil was chorned, when alr was compressed, when water was forged

3

through fine tubes and when cast iron level wheels were rotated one against the other,

Abways within the Houts of experimental ervor, be found thy the heat lberates

Forin

Was
proportonal o the mechanical work done ard that the ratio of the twe was the same in ol
types of cuporiment{2],

In other experimenis. Joule mpasured the heat lberated by an electric current
flowing through a rosistance, at the same time be measured the work done in daving the
dyname which generaied the cwrent. He obtained about the same ratio for work done to
heat liberated as in his direct experiments. However, this work linked the {dea of heat,

mechanical and electrical energy, He alse showed that the heat produced by a current i3

bzat passes from g warm i a cold obiect 17 they are placed in contact,

M




(¢} Also heat moves from higher lemperatare to lower.

In cold olimates, houses with their beating systems form dissipative system in spite of
efforis to insulate such houses 1o redupe heat losses 1o thelr exieriors considerably; heat is
iost oy dissipated, from then which can make thelr interiors uncomfortably cool or zold.

Furthernwore, the interinr of the house must be malvtained o of thermal equilibriimm with

ity exsgrnal swrroundings for the sake of it inhwbiiants. In effect, domestic restsdences are

cases of warmth in a ses of cold and the thermal gradient berween the inside and outside

is often quite steep, This can lead 1o problem such as condensation and uncombnriable

draughts which i lett unaddressed, can canse struciural darvage o the property. This Is

why mndern msuigtion technigues are requived o reduce heat toss. In such a house, an

»

atomatic room heater is a devicr capable of giving the heat roguired when the house's

urtericr fails below g set temperature,

By common knowledge, the term beat bas besn nsed in connection with the
warmth or botness, of surrounding obiects. The concept that warm olyjecis “contain heat”
is mit uncommon, During #s 350 vear development, the science of thermodynamics has
established a physical goantity narsed lemporahure to quantity the level of “wanmth”
whereas heat {also improperly called heat change) was defined as a transient form of
energy that guantifies the spontancous transfer of internal energy due fo g iemperaure
difference (or gradient), The 81 unit for heat is the joule; an altewmative unit still in use in
the ULN and other countries ts the British thermal unit B,

The carliest heating svstem was the use of wood and charcoal which was later replaced

by stove and brasier because of Hmitations and side effects of polbmion and othay

3




£

hazardous effects on Hyving, These Hmitations made enginecrs fo sty down o find 2

potiution ~ free way of beating rmom to the warmth and comiort desired by man however
aufomatic room heater came ahon which s capable of giving the desired warmth and

N

comtort needed withowt the risk of harmiul effect cousing by the methods mentioned

.

egrlier that is Keeping the yoom &t a desived temperature {controliability},




CHAPTER THREE

DESIGN AND IMPLEMENTATION

Introduction
This project was designed with available components jo order to reduge the cost

The block

and s}l achieve the alm 1o which it was designed. It has high efficiency.

dingram in figure 3.1 below shows dewil about laveut of each stage which are explained

forther m tius chapter,

{ode
{Conversion
Linit

&

Logic
Circuit Linat

Sensing Unit

A4
Switching
Pinit

¥

Ouiput

Power Supply
Uit

Fig 3.1 Block dingram of Aupmatic Room Heater € ontrol
Power Supply Unit

Power supply unil increases of reduces the main voliage and then converts it from

© to steady do oso that it can be used o2 range of electronic oirouits. It can have

pxd

additional cirouitry o enable them o maintain either a constant corvent oF & constant

voitage when supplying 2 load,




apply unit used for this project consisis of a

3

P oower 5
cirenit o a

]

fized voitage ¢

1y
g
dad

o peetifier, a smoothing civoutt and g sighi

sranstformer, & full-wavs
{ current cirouit . the circuit dlagram of the arrangement are shown below in 1
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2 the Cirowst diagran of a power suppiy unil
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Zo
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RBrict Deseription Of The Components O The Supply Uni
sefuf

Pull wave reciifier npls used in this project which is suitable rectifier
it is sigble and does nol

poswer elecironic equiprment or Chruits, This ix because
Suctuate at main freguency S0Hz. Actully, rectification is the process ot

ey
-~
RS,




comveriing alternating current, a.¢ o direct current, do. i s used in power supply
ugits for producing low-power do from the mains 220V sepply.

Transformer is a static { o stationary 3 piece of apparatus by means of which
eleciric power in owe cireuit is transformed into elestric power of the swme
frequency in another vircult, B can raise or lower the voilage iy 4 couil.
Howsever, based on operation, there are two types of transformers thus!

{1}y Step-Down trapsformer

{7y Step-Up transformer

I

The transformer psed for this project is 2 step-down transformer which s nsed to

step down the main voltage to 2 voltage needed by the ¢ fectronic circuil.
Srnoothing was achipved by using a capactior which 15 mvar riabiy used o smonth

out the Tucruation of the variation in voltage, The variation in vollage obtained

from output of the rectifier is called vipple voltage and at the same limz the

soltage have to be regul bnted o vollage requured 1o po v energize the cirouils
2 2 ¥ g

whivh necesaitated the we of voltage regulator,
However, voltage regulator is very important in every elg IO
appliance. Jost io keep the torminal voltage of d.e supply constant even wher

¢ inpat vollage of the transformer var riea{deviation from

o
e s
Nane

220N arg common} of
{1t} the load varies.

Usually, Sener dodes and transistors are used for voligge regulatinn purposes,

o

again it is impossible to get 100% constant voltage but misor deviation ar

soceptable for most of the jobs.




Meode Of Operation

Prring the positive half cyele of the a.c supply terminal M of the secondary transformer
s postitve{+ve) and N s nogative as shown in Fig 3.1 sbove, Diodes D1 angd D3 becomes
forovand blased{ON) whereas diodes DY and 134 are reversed biased{OFE), hence current
flow along the path MEARBCEN thereby charging the capacitor C1 and o maintain valoe

While during the negative {-ve) input half evele of the ac voltage, seoonbary temunal W

of the transformer bocomes positive and b ocgative, Dindes D2 and D4 are then forward
tiased (ONY and Diodes Dy and Dy sre reversed blgsed (GFYF), beoce corrent How along
NFABCERM, charging capacitor U1 o maxbmuam do voltage Vsm, current flow in the
form through the circuit in both balf ovele of ac input supply thereby supplyving a

S

constant do voltage 1o the voltage regulator and the compensating capagitor, T2, {6
f el £ ped ¥ A

d.¢ Input s Lransformer »  Rectifier
o Smoothing » Rmegulator o d.c output

Ymax Ymax

%
e

e
.u‘/"
A

b
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Fig 3.7 The Block diagram of the arrangement and the waveform [3]

Caculation
Dresign Specification for power supply unit,
input voltage = 220v 2.0 mains

Supply voltage = 9V do

Maxtmum current = 1004

ising the formuls below o And the capacitance of the filtering capacitor,

= Poak cutput current

st
fad




dv = ripple voliage

dt = change in time of ripple.

assuining vipple factor of 13%
Vrms = Root mean squaare voliage
¥ = Peak voltage.

For Vs = 12V

Vems=¥n / V2

¥

dr= msen

Mormally ripple factor for full wave rectilier

4

0482 W of this reotification hore,




for Curvant, [ = 1A
P = dvidt
= fdvidy
Having gotien nther paramieters thevefore the capacitance, O of the capucitor used can be

foumnd here.

O 39200t
This cannot be found in the market, honce the proforred value used is 3300pf

£y = 3300ul oy filtening
Compensating Capactiance Oy = 47~ H0uf Mundamentaf vange)

$00uT

O transtormer,
Megheoting the losses in the cotl, the rums value of the induced emd in the whale
primary winding is equal to the product of the induced e and number of primary turms
(NI Lefd]
£y = 4 44fN1BA egi 3.1

Stmilarly |, rns value of the indiwed oot in secondary wive is equal o the product of

the indused ean.f and nomber of szcondary fums(nl})

L)
fux

Ho= 4 44N, BA #8

»s’x

Thus fromm eguation 3.1 and ’

Ll

Eafly = N/ = B e 3.




Ey= canindueed in the prirary windin

Y

B

Eo = eaminduced in the secondary winding

~
¥ o= freguency of operation

Wy = rmber of tures in privpary windin

iy
5

Ny = panher of forns i secondary winding

B = maxbmurn fux density

H
H

A= oross sectional area of conductor

%= voltage transfonmation rabio

Foy this project, MyaNy, Le transformer {5 a siep-down tanstormer,

Again, for an ideal transtormer

o= Current in primary winding
1y = Current in secondary winding

Yoo Yoltage in privoary winding

Ui

Yoo Voltage o secondary winding
bl s

fn this design, & sansformer with the following rating wa

Primary Yoltage, Vy = 220V
Secondwry YVoltage, Yo 12V

Primary Corrent, 1 =72

t{,
{m

ISCC

e
-
AN




Secondary Curra, [+ 1000mA

From: gquation 3.5

[y = 34555107

‘This gave an indication that the transtormer qsed is 3 step-down type with raling 220V,

F8mAd 12V 100 A

Sensing Unit
The sensing unit comprises of guad-comparator L339, using one unit of the comparatdy
angd thermistor (T negative [Emperature coetfficiont { e Sensor;
Briet Deseription OF The Components Of Sensing Lall
(1} A comparator circuit accepts inpat of Hosar voltages and provides a digital

putput that indicates when one juput i less than or greater than the other. The
comparator cirenit together with thermistor is shown in fig 3.4 below for the

comparison so that i will determine the high or low of the comparaior outpul which

v, The output is a dightal signal

will result to trigger action of the fransistor and 1¢
that stays at g high voltage fevel when the non-inverting input voltage goes betow the

imverting input voltage.




¥Fig 3.4 The cirenlt dingram of sensing unilfone unif comparatnr and thermistor)

Also, the other 3 comparator wl of the wquadecomparator were used for

calibration which fod seven segment display through logic cirouits,
{11y Thermistor

Thermusior i3 a fransducer dovice that produces change in resistant a3 a resudt of
temperatnre changes. It is 2 somicondusior device which behaves as a resistor with a
bigh and negative temperature coefticiont of resistance, sometimes as high as 6% pey
degres Celsdos rise of temsperature, It has high sensitivity and hence wsefil in
wecision  lomperature  measurement,  fompersture  combrol  and  tempersture

compensation especially in fower temp range of <108°C 1o +3007C

s
}

The curve of thermistor behaviour with series of resistance I8 shoswr in fig

i3




Resistivity 19°
Srmn{CGhanm)

1 630 .

15

e, .

kS

186§ 06 2068 348 489 Temp®Oy

Fig 3.5 Hesicivity against tempevrature curve of a vpleal thermistor

Calculation

To get rosistance, BX

Using voltage divider principie,
Besistance of the thenmistor (Ryud = 10k
a1 Pind asswme g voltage of &Y

Yo = 8Y
Yoin = By /{Re o+ By ¢ 9

§ = 0%/ (Rx + 10k} £ 9

By + 10k = 90k

.
A




Bxo+ 10k = 908

Hy o= SHG8 - 10k

Ry = 11258k 10k

Ry = 125K

Ry = 1k prefemved value

This result imnplies that 1k resistor can be nsed as By to get the desired resuds

Switching Unit

Hd state velay) However, the

Nwitching untt comprises of both wansistor and relay
fransistor was connected In conumnon endtter voode 50 a8 o obtain an amplified version of

the mput at the base aoross the transistor eollecior. Henee, this s shown tu fig 3.6

Fig, 3.0 Switching unig cirouit diagram

28
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fiviel Deseription OF Transistor And Helay.

A aolid state velay i a mechavical switeh gred to switch other circsits on and offl It

hies smalt current n one cireuis fo control a yuuch larger current in another sivouil

eria
o the shmultaneous switching of more than one cirenit also the comuct are of thre
hasic types Mormally Open(iNG), Normally Closed(WOy and Change-over(l 00
addition they can be Single Po 3§ or Double Pole(DP}

Ioean also be said that relay is an electromagnetic device or 2 solid state deviee
apsrated by varying the mput wh Geh in turn bs used 10 control other devices conneoted
to ita mupni They form the simplest forrm of autormatic switches in an electroue
cirewit, A relay consist basizelly of 2 party;

(1 the coil

iy the magnetic switch.

o Cemrnon emitter Transistor used is WPM type which | Nterally means that it is the
enitter part or region of the transisior that is gronnded. Also, i is very useful as
switching device.
Kade OF Operation
The relay is activated when the base of the wansistor i3 fovarad Hased which

rvariably allow current fo flow throngh the relay, hence automatically trigge - the
v 4.': !

loadiheating cloment) for generation of heat. Alsa in another way round as soon as he

hase of the transiator s farward biased, the relay break | the contact @0 the heating element

therefore no fow of current. In other words, it yeeans that Nomnally Open{NO} contacl

21




closes when the relay is activated while (NCY Mormally closed contast opens and vice
versa when activaied.

Calenlation

For gain. hie = 400

Frotn trausistor eguation

Rp={¥p— Ve i/ lp agrndl}

bfe = L /g egin {2}

fe=¢ Voo~ Vor b A Re SR REY

Ky = Base Resistance,
"} = Pane Y GLw
o =Base Currend

ww Base Emitter Voltage
hie = gain
i = Oollector Current
ertor Rosistanes
Yoo = Collector Supply Voltage
Ve = Collector BEmitter Vollage,
Using wransistor as switching it operates in the sataration and cut-off mode.
At saturation (ON-MOD
Vop = 0

From egn{3}




= W/ Re

Iow 327 300 (044

3{:; i :t {hte
I = 0.04 7/ 400
= {0001
I = Hiua
Alsn, for Rg = (Vs ~ Ve 3}/ I frosm o 1)
For ‘v'p, =Gy
Ry = {9~ 1.6}/ 100pA
= 8.4/ 100uA
By = 00847 10° 40

Rg = R4KL3

Hence By = 47582 g3 preferred valne.

Logic Cirenits Unit
Some logic gates were nsed in this project m gt the set oritical temperature

displayed through seven segment display. Thus OR. AND aud EX-OR gates. However, it

is explained below the function they performed {10}




OR Gats Deseriplion.

aY shows the

The (R gate is called the any or gll gate, The schematic fn i

The Larap(¥) will glow when either switeh A or 8 witeh B is closed.

idea of the O gate,

The Lamyp will also glow swhen both switches A and B are closed. The Lamp(Y) will not

% 3
S5}

glow when both switches A and B are open. The symbol is also shown in fig. 3.2

g

sonnmmnnssnnsrl F Enreerermonnassnsosed

e » 4
‘Q) ot \\M

GiTRUT

Fig. 3.7 {a} OR circnit using switches, (b OR-gate symbol.

NOT {oate Desevipting
A NOT gate is also called an juverter. A NOT gate o imverter §s an unusual gate, The

NOT gate has only one input and ong output] 10]. The Iogic symbol for the iverter 18

showr in fig. 3.8 below

Fig 3.8 Logic aymbol of an inverter.

The AN date Deseription
The AN gase is called the “all oy nothing” gale. The schematic in fig 3.7 shows the idea
of the ANDY gate. The Lamp(Y) will light only v ‘hen both input switches {A amd B} are

closed. The symbol of the gate is shown in 13,9 (b) below:




o
-
-

¥
CUTPUT

Fig, 3.9{a} {by AMIY gare syobol.

EX-OR Gate Doseription.
The exclusive (R gate is referred to as “any but not ol gate. The XOR gate is enabled

anby when an odd number of s appear 2t the foputs. The Boolean expression therefore is

evee)

“or Y = Quitput AL B = inputs,

And the symbol Is shown in fig 3.10 below:

—

sic symbol for the XOR gae. [6] (7]

Code Conversion Unit.
The dispiay of munber or codes which are easily understood sccording to the preset

temperature of critical temperate necessitaied the use of some code converters

thas:

1y Encoder (Priority encoder)
. e 3 s 7

{11y BOD to Seven Segment decoder/driver.
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PRICRITY s

ENCODER 744
74ty B DEQODER

IMRVER

AN S R gy e B2

-y

S P2
&

7447
74148 DECORER
PRIGRITY . IDRIVER
ENCODER -

g W s»w LA pa WD

Fig. 3.11 The cirenit of the code corversion unis.
74148 Priorvity Envoader.
Encoders generally fransiates a decioal input w0 BUD mumber, the encoder way
have one getive inpot which in turn produces o unigue ouipel and ¥t i always active low
which have been taken care of by logic ciroult units and the output have o be inveried ©

get the required tnput to energise or feed the decoder/driver of the conversion unit

&

Priority S
Encode -
(74148} g

{ay Logie symubol of the priortty encoder (8x3)

ot
e 4
Le2
ot
£
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Table 3140 Truth sable for the §x3 Priority Encoder,

Inputs Crutputs
Dec i 0 T ; YT A Ay Ay

e
oY
L5
o~
™
iy
f

i
-
e~

{ H 2
X

el
e
e
A
ot
Eaal
sadns
band
bt

~"<

et

[

S
S
>

e
ot e
oy

7 . 7
& X X 4 X 5 X , { &
5 X . X A . i H H L H i
4 X X X X L H H H L H H 4
3 A X A £ H H H H H i L 3
2 A, X i H H H H H H i. H Z
i X ¥ H H H H H H H L i
3 L H i H I3 H H H i i 31 {3

T3
3

From the truth table 3.1 sbove, i § eaws that the Priority Bncoder pives prionity
bighest sumber i other words; if activatos the highest number that has a low input. fa
fow were placed in inpad 7 ansd input 5 simultancously, the nutput would be 111 for
decimal 7. The encoder only gctivates the output of the highest order input rumber. Also,
H = highest Logic Level

L= Low Logie Level

X o= frpedevart

BCD —~ 1o~ Seven Sepment Deeoder/Drivern
& decoder may be thoupht of as the opposite of an eucodar o reverse the process
from the mrevious seetion there i to produce a decoder that translates from the BCD code
to dectmals. And a2 coramon task for digital clrcuit is to decode from machine languags 1o
decimal mimbers, A comunon o device used to display §5 showo w g, 3.1 4a) the
seven segrent are labelled with letiers froms a through g the first 10 displays

representing decimal digits § through 2.




For instance it segments b and

i)

<

Also white comsidering TTL

input is g 3-bit BCD number, the

code that will light the

and Seven-Segment LELY display is shown in fig,

S

¢ light on the

amd ¢ are 1, a decimal 7 appeare and 20 forth.

device 7447 BCD-to-Seven Segment decoder/driv
e BT number s

appropriate segments on the

seven segiment display, a docimal |

This is shown if

tfecoded, forming a Seven-Segment

Th

>y

LED display. The wiring of decoder

31340 halow,

¥
LECIALS
DRETELY

PETAY
2 ; 2
e

P

7447

LAMMON

AREOUE

DECQRER

g G e

8

o
ot

st decoder and s

ven-segrent LED display.




Output Unit

His stage consisis of s beating olement, Different svpes of alloyvs are used for
various type of heating olemens which will also depend on the operating temperature. For
shis project, a constanian heating element 145960, 55%A4] at 1120%C was adopied.

Constantan was used becanse It posses some qualitics of good beating element
such as

High Speeific Resistancs

High Melting Temperature.

e-.«:

Low Temperature o ent of Restsiance

High Oxatizing Tompersture,

Positive Temperature Coetficiens of Resistance.

dMechanical Strength,

Maode Of Operation

By locking at the diagram in fig. 3.14 when the relay i iriggered the ermuals 11

et

and T2 is closed, The cusrent will flow from the main supply through the heating elemeant
and heating up the room, But when the relay is not triggered T and T2 will rematn open
therefore e current ceases to flow through the heating element because the vircult is not

completzd.

Fie 314 Ontput cironit diagram
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Principle (M Operation
When the room temperaiure is at the selecied critical temperatre. say, To = 3070, the
heater continues heabing the roomy, 2t the poind, the relerence voltage of the comparstor
the non-inverting input is less than the voltage at the inverting tnput when the thermistor
is ernngied. At the point the cutput veltage 15 low, the trapsixtor is not blased hence the
mains voliage 1o the heating sloment.

On the other band when the roown temperabure has exceeded the oriticsd
temperatre, voltage at the non-nverting input of the comparator i3 greater than the

¥

iverting input 1o, the thermistor resistance i5 low, the muiput is high which biased the

Py

transistor and the relay 18 energived which cut-off mains from the heating clement, until

the selecied oritical immperature 15 atiained.

3
bl

.




CHRCUT DIAGRAM OF AN AUTORATIC ROGM HEATER CONTROL




CHAPTER FOUR

TEST, RESULT AND DISCUSSION

Test
The physiesl realization of the project is very vital, The designer will see his or her work
not just on paper but aleo g5 g finished hardware, After carrving out all the paper, design
and analysis the project was implemented and tested o ensure Bts workability and was
finglly constructed t moct the desire specifications.
The process of testing and implamentation involve the use of some test and measuring
eguimnents stated below:
t. Bench power supply: This was used to supply voliage o the varions stages of the
cirputt during the readboard test before the power supply was soldered. Also
doring the soldering of the project, the power supply was stall used 1o fost various

stages belore they were Hnally soldered,

2o Dhgital veultimeter: The digital multimeter basically messures voltage, resistance,
cortineity, current, frequency, femperature and tranaisior gain, The process of
fplementation of the design of the board required the measuwrement of
parameters like, voltage. continuily, current aumd resistance values of the
component and in some cases frequency measuremant,

3. The digital multimeter was used to check the coptinuity of tarminals in case of

'

open cireni], resistapce of resistors and gain of transistors in thys project and also

o test the various voltages levels during the texting and implementation.
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