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ABRTRACT

The project wes designed o provide g alfernative io looal way of room
heating, a3 i offers mpershre selections. A solid stale control that has besn
arnpioyed, proved to be more effsctive since i has no moving part ke that of ralays

aryd thermo starks,

the hesting element LM3B 3 tempersture sensor with high precision was
invorporated to the clroull
Tre design specfically is targeted &l single (roomy ussrs for thelr comfort,

Although lerger rooms can alse be served when hester is operated al magimum
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CHAPTER ONE

PR RODUCTION

Design and construction of o Adjusteble Fleotric room Heater Is g prodect embarked

spon 50 8% o provide a osimple modems way of room hesting system with low power

consumption and 8t an affordable price. Bt is designed in such o way that o single wser could

¥

employ Hs services - eapecially doring the Hammatan and rain sessons, when temperatures

drop o between 180% and 22% {1} Some Umes between March and April. overy vear 2

o

P (

seniinom femperature of abowt 33% w0 3770 is recorded In some parts of this coundry, Places

such an Jigs n, B, Bokote, Jambarg and Maidugun! record the highest tomperaturs

ring the period mentioned above. Therefore, for the people of these states tempersiure of
YR o pven 2270 is very ondesirable to their body systems. This also applies 10 some other

propde svross the eooniry. Obvicusly being one of the people usually atfected by the cold

weather, that acnually feads w the development of this iden thad is, design and construct

.

povinble elocirio room heater af school level In the same monmer, 38 has boen esiablis

world over thet human bodies seed to be molntained ot certain tenaperature level that

{hnan body) for 4 o

noguanity of heat peed o be maipiained in the body

3

function property. The guantity of bom helps 1o develop ones menial stability sspeoially in a
wiather friendly environment,

in this design the main device ssed i3 an olectrie heating elements 3 i3 controlind
through electronic devices, The heating cloment mainiaing the roowm temperature bused on the

principhe of heat transfer tha is, g siivation where a bented subsionce will give off heat 4

perature (21 The three ways by which heat can be transforred

anviher suhsteney 4f jow §

aves Condootion, Convertion and Badistion,




method of 2 heat tansfor s the most effective way by which mom
hesting is avhicved, Convection can be Jescribed as the comstant How of air upward 2 oross-

hwsted element, the heated alr In comtact with the heated clonmen expands and raises, cool afr

s place. However, for this prodoct worl, o smadl fan motor is used o

this rosess of convection, and correspwmdingly gives an effective and balance

distribution of heat within the various parts of the room in which the heater is connegta

1.1 Hbeowiesd Backgronnd,

stgn and constraction of a portable slectrie room beater of this type s an atiermpd ¢

provide a simaller, robust and moveable heating widt that could be use for 2 lwsan’s comfon,

Akhough it i not the st sinoe many of iy tvpe have been developed, manufactured and

mavketed by the developed Natinns of the world, However, prior o the development of those

avaiiable i the markel, several attempts have also been made io find the sppropriaie wavs of

v

warmning bodies. It i this desire For warmthoand comiort that may hove motivated people’s

2 2

firgt wae of fire. Hvidence shows that man used wood and charcoal in an open e o provide

warmnth for bis body systern; a5 well as prepare bis daiby mend. Such simple open fires were
used up G e 197 contury world over. This method of heating provides an eses pe opening

for the smobe and for the safer uiilizetion of the EOCONSE,

Meanwhite, in seareh of betler mpthod of woviding warnsh (o his body ma

to develop and use STOVE. This serves as ap aliemative {o an open fire method, The stove

o through a combustion chamber ssually made of veramic or Tron Materials; the

fent prondiced by this chambey s gansferred 1o the stove™s walls throueh a convechion current
* e _t:)

of the hot air which in furn heats the room, Meanwhile as the tee

3
a?



oo stoves were superseded by a central heating system for the entbre buildings 31 In nost

of the developed nations poldic and commercial budldings are kept g1 normal and comibortable

ral

wrnperatures all vear round as g result of nvention of the contral heating wysioms. In thess

i b0 satisty the safety reguivements and the
comfort of an average wser. Howsver, thore I8 g grestor vanation in the physiological
respeaise of people to thelr snmedisle sovivonment o clmatie conditions LA 3 result, wwany

peopde develop g feeding of & kind of frusirstion while using public wilides: in which case

they are somg tmes foreed o adopt 0 singbion not of their Hking tha is. the e of ceniral
heating mey not go down well with others while sthers anjoys the Idea,

Nuosw, from the presestabion sbove, one could see that severnd offorts have been made

froeey
M

sy o various sources and in difterens forms. Therefoase,

o provide a heating sys

hocome imperative, o develop a wmply user and low power conswnption elecivic room

benting systern that i, capable of providing instant, sdivstable and safe body warmth, Hven

theeugh not as fnvendion but 1o server a3 an improvement of 1% clones.

i.2 Objectives

The main aim of this project is 0 design a room heating wystorn that is capable of

providing un ediustable temporsture control, The unit is powered by 240y / S0HZ a0 supply.

s obootive could bo schioved by megulating the smoumt of

T

eloment, The temperaturs control 13 present weenaily. A sensor LMY i ncorporaied n io
the design so 88 to continually momior the preset temperature of the device, which varably

keeps the roows tmperabare af the reguared fevel The tempersture regulation of the device

i within the range of

L




1.2 Maothodology

design moethod, the cireell was divided into subayvatom. The mode of operation
of each sub-system was explained for the readers onderstanding. These sobevstoms, when
joined together will give the whole cireuit lavoast iy 2 stple manner, The process fbllowed
will help in schisving the objeciive of this projest
14 Seope of the Study

This design work is twgeted ot providing g dovice that could be presented as o fngl
vear projet. However, g well finished with a temmperature display, can protiably be marketed

sep-switching device controls the operation of the heating

arrent of the s i controlled by the action of e comparator and WPN

wansistor conpected to the oivoutl. The comparator supplies the gale ourent o the extornal

-

tring vig the WEPN ¢ yand opdo e MOOC3023 But as the omporature rises and

spprogchies th s sensey seds a sipnsl through the second NPN mramsisior (72

s AP

foring 1 0 go offt therehy cutting off gale current i the ewiernal triae. This, in twms
switches “{FF” the heating eloment. Howover, as soon as the temperatore drop bolow the
proset it {31 rown O and allows gate current Sows through both opo trise and exwragl
trigo rosportively. At this functure the beating eleoment is switched 0N auain,
15 Limitations

Nome bmperfective may arisy during the useful e of the device beosuse. of the
tempersture effoet on seame components osed i the design, Another Hmtation in this dosign
is that temperature display i3 not provided, The device i3 dependent of power supply {not
usefid where there 9 no electeielly supply) B is also weathor dependent. (Mot suable for a

bt westher
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CHAPTER TWO

PITERATURE REVIEW

23 Fyvaluiion of Boom Heotery

Baunas are the frst generation of the voom beaters develoved by finnis in Finland, &

a finigh small room or house designed 1o expenience dry and wet season. Reoords and other

-

i ,,QZ

Bistorical ovidence idizate tat Flons boilt first wooden saunes in the 5 aned 8% contury 14).
Barly saunas were dug Joto a hill or embankment. As wols and techniques advanse,
they were later above ground using wooden logs. Books wers heated in 2 stone fhoplace with

awond fre, The smoke From the fre fled the room as the alr warmnesd

Ones the tempersiore ronched desired lovels, the smoke was allowed 1o olear and the user

2.

enfeved. In Finland Swimsuits, woowel or any other garmems s rarely worn o the sauna.

Famiies pihn sauny togethar which % not vonidered soceninio since family spunas

"

are an old adition. In these private seunas swimsisis or iowel are nover worn. ins

wornen glue give birth in the sawr becarse Howaes warm and stertle anvironment, Fyen

the sausa evolved to use a meel wood siove with chimney, Alr lemperatins avound 707°C-
B0 (1601807 F) bt some times exceed 907 0T FY in e raditionsd Finnish sauna.
Bteamn vapors were oronted by spleshing water on the bested rock, The steam at hish heat

caused the bather o porapive, thus fushing avay impwdties and toxins from the bedy, The

sgung was (and stll} an important part of dadly e ansd families bathed topsther In the home
saung. When the Finns migraied 1o other aress of the globe they brought thelr soung desion
grd tradition with them. introducing other eohures 1o the enjoyment and health benefit of

sonre, This ey sy, whieh

o the further evolotion of the sauns Including the



-

ae introcheed in the TR and By infrared soung, undey ALY CITOUWTISIENCES. mimperatures

i
Am

o
;

approsehing and exceeding 1007 CL212°F ) wonld be complemly ininlergble. Saunas over

come s probless by contioliing the humidity, The hotiest Fines saunas have reactively low

humidity fevels | carm 1 generated by pouring walsy on the hot stone. This alley

s temperatures that boil water 1o be tolerated and even enjoved for loug periods of tme.

{iher types of saune, such as the hammn where the humidity approaches 100% will be st

47;

teoa pneh lower temperatore of around 40°%01047F) As the techaology advanced, many

typus of heaters {Room heaters) wore doveloped; amongst them are Aly heaters and Flecinie
heaters, Alr hemors we alse of different fypes. a3 we have ceramic air heaters, cable alr

hegters, Dot alr heaters, Fleadble hostors, rasdiont abr heaters and tubuolor air heaters {97,

-

Bach type of air heater has Hs own unigue features and idesl apphication. Alr hewiers

grg bwating devices, whivh use eleciviclty 0 power themselves 1o oreate et in the oir. Alr

heators are used 0 beat alr in several Jomestie, sommercial and indust

T

Agr nemters cun gubize a variety of method 0 move and wenster hewt through the air,

for examply, ceramic alr hesters wie 2 laver of peramic filer insulation combined wih o

hegting element to heat the aiv, while cable alr heaters are formed from simighs pleces of

hemting cable that are shaped into colls, spiral, sinuate star wonmd or nther patterns,
Mennwhile, eleotrie beators are wed fo heat g variety of materials, by domestic, Commercial

ra oan also be used 10 beatd a specific aren, shape or melt

gnd mdustrial settings. Blecinis heat

o

water hemers are also

materials or even proserve the molien ssie of a sobstance; B
avatlable i ownique siees, shapes amd beating configurations. An elesiric haater may hegt

¥

R 4 . . N
Frommy yoomn femperature up e D300°F (70470 varions grades sHoys of motals are the materials




22 Threreticsl Bavkground

Blectrie hesting is best expladned by finst undersianding the concept of the term
“heat”. Thig iy because, the primary alm of sy electric heating Is o convert slectrical onergy

b cortaim quantity of heat for the human wsage. The hewt generated s vsually molntained of

a particular emperature tor a desired purpose. Therefore, fet's look at some aspects of heat.

Heatr - s 3 form of energy, and one of the valusble features of slectrinit v, b5 the cane hy

which elecirical engrgy can be comverted ndo heat energy. Thers are two quamitivs of heat,

3

which can be measured. They ared hom fntensity (lernperature’ and quamity of heat.

Temperature: - Is the menswee of the Imensity of heat and is recorded in the lower ranges by

thermometer, Pyrometors are wed for higher temperanue messuromentis, The common soale

ENs ANt

Temperature in Fabrenbed GETe w32 SRS 2.4
The name centigrade bas been replaced by the vame Celsius and | degres contiprads

bevesnes | degres Celaius. The absolue seale of temperature is in Kelvin {10

v!».\
{‘*‘*

Lruantity of Heat: Heat is 2 form of energy theretore; the same unil is used for guantity of
heat as for other form of energy nunely Joule.
Experimentally, heat regueired to ralse temperstare of ik of water is 41%10

AT

Fherefore, the guantity of heat vequired 1o ralse temperature of a body is given by [6],

Cuabyr el e 2.3

i

0

Whore 03 = guaniity of beat in joule

f



i specitic hegt of the body

84 = mans of the hody

i ternporature vise in degree Oeleiug,
{hantity of heat i glso measured in calorie. Calorie i3 the heat required 1o raise

NSV SPSUNE NS I
grans of water by 170

specific healr the heat reguired 10 raise the tomperature of 2 substance In joules,

; i RS
#tomperature o % specific heat of the material {J &y o} Daitorent materials

b

require ditforont amount of hoat 1o raise thelr temperature by 10

Hoat dransfyr: A hemod substanve will pive off hest to another substange 3t 8 lower
terpergiure. Hegt i transtorred by conduction, copvection and Rudistion. Conduciion takes

place wosthy in solids; eomvertion takes place in Hould or fuids e, air while radistion 1abes

b1
¥

placy between mediums that ave not physically connected 0 ong another,

Whon an electrio cwrent passes theough o condunior the power spent in the condocior

1is given by formula p (Wany= VI T R comrrrridid

4

wihere ¥ 15 the Yolage drop n the conducior and © s the current in amp

Then, P=t' R e A v 8¢

whare Koz the vesistance, of, the conducior in obm’s [71

This energy i convertod oo hopt, which raises tempersinre of the conductor. As the

conductor gets bot, i gives off some of i heat B the surrounding simosphere or subsianes,

L4

The higher the tomperature of the condoctor the fasier H will give off hest




HOME HEATING SYSTEMS
fn the recent times various types of eleciric hesters are emploved for an effsciive

home beating, The Eleotric hesters are sometimes used i conumercial places and some

1. Open type rudistor or clecirifiers

g

i Convesior beglers

wh
v
prod
o
T
fonil
]
=
e
s
55
=
=
Ns

Panel Heators
3. Electrivally Hemed hot-water radiator

&, Hot water and stearn - hoating svstem

‘. Floor - Warming arrangement
. Might storage Heaters
Moww fess consider the operation of f least two oot of the st given above.

stoof wound resistance element comained within 8 shoet

Converinr hestors: -
metal case with inder and outlet opening or louvers at the bottom and top respectively. The
front and op mwy be of molded plastie material for the sake of pleasing appegrance, Theso

bwaters may be elther portabde or fxed and may be handle with out fear of burnt, The action

mgy casily be understood in reference to g 2.1 below which shows the cold air entering the

z

N
H

hotiorn of the heater, passiog over the beater elgment and loaving the heater by the fop

i "”}H"}J’ A5 WHITL Ay

Aovery satisbactory method of heating e room i3 to use conveotor heaiers 1o warm in

b

abeart 140 together with a small radiant fire for lova! beatng,




Fot air

Tngt flow

H
H
4
H
H
H
H
H
H
i

Fig 2.4

Convestor beater
Eleetrie Fires or radistors: Consist of spiral resistance

T S L4 SR N |
arnt working at g lunvinous tempersiure of 14007 1o 1800 Yo Ab

enitted 1w in the form of radiany heat, whily the ren

s s v

wrrems. The usual sives are 80w 1o Bw be either portable or fixed,

BARI MODES OF HEAT CONTROL
The two hasic methods of besl conipol that are

desnestic heating appliance are:

i Sivmer Minyt ond

it The throg-heat switch,

b platos and batlers. I opermies

v~

usiatly

&N

it e

ninder i spent warming, i

appiic

by yegalating the current Oow in (3

wongul on fre

i B39 of the heny

i. Fhe shmmer starts I used o control the omporature vise of hesting slement

gy formers

v

r oonvention

st of the

HARALTV It

SOEE step, thevehy




siing the mmount of energy tken from the supply, which conseguently regolsies the

I

"

I e s d e d
AL LUneTaied,

-
-
-
o
= Vs

pwray shart anevgy condnd

Haaiing

w

. ¥

s oemployved o controd the heating oloment ©

Pt

i The thyes-heat switeh: - This devics

an appiianes when i hay two heating olement obreuits. For a low feved of heat. the iwo

elpments are connected in serion aorose the suppdy. Por medinm level hegs only one slement

P

i connected in to clroult and for mednrom heat lovel the two elonmwrds ave conneviod in

waratiel the suppdy. The switching svstem is shown i the fig 2.3 belo

Maating elgment

S renannnnrennas 1,

¥
S

iy 3
I .
H i

i

i

i

2 H
I %

Figd 3 switch contact poshion in thres bear swinh

Bt




CERELT OF BEAT OX O

SR DEYIUESR

<

When an oblect 1 m contact with g heafed material the objeg

remperaiore vise, and 13 suid o atind o therosd egoilibriuny 181 Heat vadiated from g heated

matorial vsually affects the atomic or mnlocu ruciurg of the object thal absorbed the besd

That is the rosson why elocironde devices are grestly sffected by jnoresse in tempeyanme,

S

-

When tompersture of a sem conductor device s inoreased clectrons move with a faster rale,

%,
3%

This phenomenon wually

w4 serious malfunetioning or el Bilure of the deviee {90
Computers hasivally consist of showt 99%% of semt condoowy deviess and are usually
provided with conding s, The fans are we build sothin the OPU compartments, The fans
iaken gway the hot air generated by the semiconductor device as resudt of continpows
movemert of elevironic that brought show s dissipation of power i 8 form of heat. The
cooling sysiem omploy

o helps o extond By span of the compuders and 2t the same time

S

<

by, homan heshivs, bair and sns are usoally atfocied when cxposed o an

&

L

extensive heatl fomperatire alse has o serious effect on some medicines; Bod preservation

&

ad somne chemical peocesses [100 Theredore, desion of the healing syslem of such sensiiive

siages whors these processes take place shoudd e handled with bigh kil wnd experiise.

ey

The slectriy rocur heater that is igned in this

o,

tert in sumnidar fo conveoior heator

and radian worg explained carbior on. Although 8 differs in the sspegts of condrol
gngd distribution of hot gy within the room, The teo meniioned above use natural conveciion

surrepd of air 1o eirculate hot adr They also use {m most cases)y thermosiar control for the

tepnperatire regulation, Where as the eleciric bepter designed is o use fon for the distribution

1

R
o




.
g

of the hot air, somiconductor switch and sensor are also oroploved Tor an aulomatio

terapernure roguiation.

23




UHAPTER THHEE

DBESIGN AMNALYSIE

in this chapier o simple approach 1 be roorm hesting chropit analysis was amploye IH
i S o

oy

ia itendod 1o anabyee the olrouit as 5ol i below

. Temperaturs Mensing Unil

v ood an ac rectilior

3.3 Power Supply Sub-Elain - The power supply onil ¢

P

civouti that serves ax the soores of supply o both coniro

angd the moniiory anis, The
rectifiod mo. main in designed to produce 12V dao supply wsing fullowave bridge reotifier
Angd From the disgram below 3t could be soen that D and 032 condoct on posttive half ovele,

wiile D% andd D4 conduct during the negative half evele, Theretore, the rectified load current

flows during both half oveles, D and D2 are forwerd bissed, this produces a positive load

Fig. 3.1 Power huppiy |

(9t




Shode of speration: - The 240v ac wain was stepped down asing 24812y step down
seansformer and reciified with the help of the full wave bridoe rectifier. A capaciior of 25v

PrF was used 1o smoothon

- has A0 i"; 2335"3.,

o

The rans value of the induced ennd in the whole of the primary winding = (induced
i » 3

e Fiorns » number of primary urns

s 44 F )’%;i i‘?*xz% ,,,,,,,,,,,,,,,,,,,,,,,,,,

Simuiarty, rms value of the induced orat of the s

w g AGEP AL e e s r e eas 3.7

= G Bimad PO SUUUIR TN S

Where K i g inetant called vollage transtormation ratio
Frosn eguation (V0 N Lo, Bl then transformntion is Enown as step down

wransformer, as in the case of thig project in which g step down transformey is used.

Alses for an wWesd ransion

Iopugd YA = onipai A L s . 25

aji -,, 5"0'7 - L A T S S A R T R R A 'l' »':;"
fn this design, o ransformer with the following characteristios was employed,

{4 Primary Yoliage Ve =240y

{1y Recondary YVoltage Vg =12y

(i1 Mecondary Current Iy = 3800mA




Iming the transformer formuda ¥, Ve LY

T
4 :

Wiere the §e s the primary curvent, i was Foospmed thad
17w SO8 740

=35mA

This imoaies thet the bansformer 38 a divweny

\’)-.». 4# ps 3

with rating 240v, 2hmA /1l

Al A

Aluo i peak N3 s - 207

Ansh | peak

Foetifieniion

The bridge with 24 meing wes wsed in the desige. B functions as an ag o doo

o voltage can he caleulated from

Y peak S w

Whers 2404

Mot thut, the shove values are availghle only at an tput Ac of 240




Filtration
b capacitor ohooses to chiminate the ppples. The valee was 23%, 2200pF
and the outpul vollage aorss 1 conld be caloulated g fodlows,

Yo Wopeek - W ododde - 8.5% ripple

Where ¥, i i g 3.2V the

Voo 1687 20T 05 (30

3z COMTROL CIROUY
The controd seb-Ulpil consist of & vamp genomtor, paan generaiy, NPM transistor

(U8 S mnd an op 1o - trwie (Moo 30233 these compenends are onnmecied together 1o form the

).-w

comtred ot that will regudated the gele current 1o the oxtoral rise (BT138V The detailz of

how this sub-Ulnit fanctions {o achiove the destred control is proserged as folloves;

Bamp Generator
The ramp gongrgtor was designed around NESAS multvibeator ohip; asd B owas
gonnedied in an astably mode. A capactior chip Oy connectad between torming 62l (00 or

ground, produces a varving voltage dhat varies between 13 Yo and 273 Ve The eupu of

the ramyp generainy 18 now 1od 1o the pulze width modulator {pywm goneraiory .

;

The voliage across the capacitor varies exponentially betwean 13V oo and 203V en,

etk

Therefore, g Ve of 12V el prodduce Ve of

(P8

Yo {mun) A0 T

~

4 {1y
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By
he minimum and maximum values of the capaeiios volisges are utliized 10 provide 2o and

HHG mower delivery (o the heating elonvent

* emy

4

Fig 1.2 Astable vibrator
B Resmtance botween pin 7 amd Yoo

RE = Hesistnes botwean pin 7 and (6,25

£y Tiaming capacitor connected betwenn pin {

A freguency of 10kHz was choose for square wave sutput to develo o power in the

o

-

element. Resixior B owas also choose 1o be 1y and Ho was made 1o vary or varlable, The

walve of Uy was selocied o be 47 uF (4 apacitor, so that, whenever, Beis varied, the ot

frequency of the rarmp generator will alao vary corrpsponding
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Fig 3.3 Bamp genorany

Pulse width meduintion genaratey

The pulse wave form {pwimd geserator aceepta two s and produces o pulse width
mrodubaied sutput that cordrols a high power sobidesiate trise (BT138) The outpa of the
varnp geperator 1§ araphified and passed through an inviting npat of the D0 Comparator, The

comparaior s second wput i from the DO reference divider netword
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FIGUIRE 1.4 Potentinl Divider Mebwork,
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3 390 and 2.1 wre o matoh with that of wapaciior vollags

B Compurator

3

d.o amplifier and b

ERRSE O VR DD 4

A, do eomparator 18 g high aain

s saturated for a ve

s smndl differentind between U5 two Inpos, Thus,

Han input vollage it the 50

‘»;;.Ei”

e SRR . " } . '-._"' _'G‘
%0 will be g,

Whereas, whon the input voliage vy i3 beas than e refersuce voliage

soltage (Yo of the o comparator becomes low

V.

5‘5;”; £ .'h,,:'(? . z:,f;__‘? B4 E_{}‘gp{:

Henew, ot this point the capacitor voliage

commparaton s oulpi goes high or low depending wherther ¥y i3 higher than V5

“&{»g ereemmneeeeaeen, M'\_\
R R

G 38O

ornpEratey

Smilerly, the output of s divider network is repulated through the setting of

potentiomeder. The output alen, is in the range of 13 Voo (rundoum) and 273

A

{roarcinnan ), b othey words, the divi

ot network provides a doe reference

arator, For exgimple,

4y

cond gt vodinge Vs then out put voliage

.
/oy, the

i comparod with o reforoncs vollags

3%eg

wotiage 1 the

expdained

gain, the output
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Whoreas, when the seiting s of posttion B,

Yoy o= i2% 8,y

Wote that, the poentiomeier has & wipor tha can be s0t 10 posiion A or B any other position

iy hetweey the fwo

4y
E 5
e -
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. 3.7 eyt of the pulse wave gonersior

LA

by altering the value of the duo mefrence voliage, the duty cvele of the pwm wave

form s vogudated From 2evo porcent (4% 1o hundred porcens {10095}, By so doing, the pulse




weave form generator’s oulpd drives an NPN transisior that switches an opto — iriee (MU

43 3

P gl O

WL

. TRIACIBTING

b
grssmsnnnsy ' cania -

Famt

b 3% Bolid-Stme Switch Opo - Trise Conprothed §

P
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c NP Transivior

Fromm the data sheet the collecior current of NPN 08104 Transisior wos obtained as L

The 130 Corrend pain 8 was also found o be pgual 0 300 10 = 300

Thus, from the relation o = i

Yalne of the hase drive of the NPR mansistor can be ealondaied as llows;

RSP

Tk int w1,
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Mg that, & Consiruction i was disg

the DR 200 theref 3 was redhuced 1o just 3

L

vield z good swihching chamciaristo
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) RAWETTHING CIRCUETY
The switching chroult basieall
that of the LE

sk o fsolate osher externsd ivlac.

g e E

Y

crverest that this value of v

v deals with the operator of the opu

1% that was invorporaied (0 He peckoge. B also deals i

"?':i( i b §‘v B3 Zitjii s%

§ 3kE2, This value was chooson 10 siinpdy

{"”3_1’2{ {‘./ (13' i i
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ih the ability of the opto
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RAGE 3023 opto — triae in usnably emploved Tor an elecirioad Isolation betwenn the
high voltage side 240 A v and fow Yolau side 12V do as mentioned earlier, this device 1

ineerporaed with an integral DED. When the LED turos S0P & foreard ourrent Hows and
the opto trise I8 wigged o an getive state. Ax the opto — triae turns “ON 8 gate cwrent 15

serit o the external ae BT 138 which also switches “ON™ the oxtorma! boad o the heating

Bl e EEM

The MO andd COF thime of the LED is determined by the duty ovele of the pulse wave Tor

o

(PR drive. Te the bigher the duty cvele. the longer the “OM" me will be, Ususlly the

¥

# forward current of about 15 mA g forvard current of abows 1.7V As

the enternal wise becomes aotive the hoaing olonmen bootanes “ON oo depending oo the
fength of the “ON" dme of LEDVopto — wine, The provess ks repested on and on, uniil the

rocan temmperatury  ralses fo o value olose to the preset value; bence the sensor sends in

al wr cut off the supply io the external iriar via an opty trise which wrvarably fums

ent.. The heating clenent s connected in sories with the enl crnal irae

™
~~
teed
et
=
S
ey

W38 so ay to enable the dosign temperaturs ranges be achioved

HEATIHG
GATE ELEMENT

: ;
CURRENT) AN b

Fig, 5.% Bxend wise BTIE conwrolling the heating clemen
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Lt




%4 A POWER DEVELOPED IN THE HEATING ELEMENT

The power desveloped in the heating clemuent can be expresseid as follows,

LN YT B

e
;
Snmnd
tor
P
N
ey
o
2

'f:.m iy
PR (L /T3

Therefore, by regpiating the Ly, Via the Do reference ciroudt, power devele wed i the

“

heating etement is therehy aliered or comtroiled,
314 TEMPERATIRE SEMSING SUB-UNET

This sub onil consiais of an hxegrated ciroull temperature sensor (LM3SY an operational

wnptifier and g ansistor switch, The cireuit dlagram for the sensing sub unit is depiuted
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rsbng sub uni

The LM35 s an fo sonsor that can reliobly measore temperature in the range of 0o —

100 %, 1 produces an outpel of W/, The sonsor outpnt e amplified via amplifier ag that

haw an adiustable gaby fotor. However, the maximurs rooms winperaiues was fixed a1 45%

i

vigd the i b abowt 23

This temmperature rangse can be oblaingd by setting Yo .7

5 . ke e
i Wi B AY . Sk

Ay was made variable bebwesn

That is, between 166 gml 3

These values corresponds D a Vi of 0.7 1o 47

3




3

P

3
Sk

.44 gy 447

Over Tompersture Detector

T

When the

foreed w be OFE

regardless of the

pesition until (7 goes “OFF” and 01 switch “ON

STALIC.

of the roorm under consid

& porwer develops in the hegh

pwin generalns’s outpul. The healing

s
"k

¥

gy

wing slement s now swiiched

ing elerpent will rerain noan COFEY

" again, depending on the tomperature level
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{HAPTER FOUUER

CONSTRIUCTION AMD TERTING

This chapter emplusives on the construstion of the projcd, compony used in the

srstruction processes and method sdapted for festing the cironits operation.

4. LAST OF COMPONENTS

Fable 4.1 Hus of componenis

{OMPONENTY YALLES MNEIMBER

Hexisions th. 22k 3347 47 Pooamd 2.

S0k and 100K b

b

R |

9104 4

] § 3 ;

Capacions {.3uF, Zhopl, 1000uF e
Voltage regulatos LAETEDS 3

Bridee rectifier HHW/ZA

Orpstey T rian RATHOGS

e s
Transtormer RE AN
Yy

Hepting eloment

Putracior Fan ALY

4.3 COMETRINTTION
Urder this soh-section the components lay ont, coupling and constroction of casing

v

fwoodon casingy will bo discnssed,




The toy opt of the cirouil was done with maximun spacing in mind and mam
wechniguos of cironit oy out were considered and the hest was choosen, that is, the use of

YVero bosrd,

The Vero bosrd consists of two sides, the plan sitde and the reverse side that has

3

peralled copper strips pasted o 1 Also egusl spoced holes gre perporsted from the

phastic sude pass the copper strips. Components are oy on the plan side and thely feads passed

10 the roverse side through the holes for soldering 10 the copper sirips.

tounting of Components was seeomplished by making seferonce W the chpull

£

diagram, Howewer, bofore mounting, each Component’s terounels sl functionsdity are
veribied, When mounting, Unmponents, for the power supply - sub unit are first assembied
aych soldored and iy required oulput tn contirmed. Bighy (8) pins 1 sockets are soldered on

0 the Vero Board as 1o accommaodate the NE 855 Timer the sensor Loy 35, and opeaips (L

Sk carth soldering Iron and Vory short Jumper wives ware used. Precision soldering

was carrted as 0 avold shor clreult of Componenis

This s achiowesd by the use of poined pen soldering Tron with Listle Lend

For the maximun satety of operation, 2 wooden casing was emploved. The extracior

fan wan mennied on 2 borirontal wooden bar of ghout 28 om length, The homting element

was fixed on regtanguliar wonden casing that is holding the wonden bay, This casing of 3 om

® V2o oy 30om was imendded 1o Bold the heating elements, the fan and the whole cirost The

second cesing s designed fo cover the heating comparinon.
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4.3 PRIMOIPLE OF OPFERATION

The heating element Is powered by 24ov 30z A0 supply. Both the condrol and

el

sensing clreuit ase + 12V DO o wigger most of the major Conaponents. such as! sensor, smp

foc
i¢9

gensrator amd other op-amps. 12V D0 was the ouput of the power supply sub-usit. 1
copirel virooit i mske up of g

vamp penemator, pwm generior ad MPN OO0 tmansisior (01 Also the ramp goneraw

“

produces o ranp signal or a saw Hhe sigeel that was passed though the pw geoarator,

snnd

The

3

e penerator 35 essentially o comparator MEBSE T compares the onipit of the ramp

stor w0 reference voltage from the polentiomeler nefoark. As the outpul of the

Lo

304
{ N

ramy generaioy approsches the D.C reference voltage the output of the comparstor goes i

.
L

and MPM transisior C0104 Qb turn 0N which alse switches an opto triac MDUR023

!

SEVRIY ae thic pomdition 1 establshed. 2 oate curvent s now send to the external wise BT 138

that switches "ON" the heating oloument.
A the tepperature tends 1o excoed the present Hmit, de sepsor {LMA3) sends signal
vig PR Trapsistor (02) the farce QF POPEY in respeotive of the sutput of the pwm
generaior, This action swiiches “OFF” the heating element. As the temperature drops () i

s PO and the heating element s 0N again

The 07 and “OFF” dme of the comparator can e ovaried by regu

P

frequency of the reference vollage. For this project a freguency of 10Kz was chooson,

o

b
VS

T




4.4  TESTING

The cuouil was first lested on e breadbosrd and wes confinmed functioning

satistaotory, Hwas bowever observed that the valoe of the NPN hase resistor calvulated was
o0 Bigh, soou value of 33K was choosen g o enable the LEIY swisgh “ON7. The clroull
was tested for the second time aller buing mounted onto the compartrent and the same resalt
was obigined. When the mom femporaiore atiain 3 particular Tovel or close o preset lovel the
sensor woiion was obsorved cutiing off supply o the heating oloment. Similerly, w the

tanperanire drops below the proset Minit the heating cloment was "ONT again. For g closs

montoring, o minimmepresel value of 23% was selecied.

45 PHOBLEMS ENCOUNTERED
During the construction of this project, soow probloms were engounted and they
inchude the problew of obiaining the exact rating of the heating cloment that is.1 Show, This iz

.

heeause, most of the ones available in the wmarket sre Thw and below, Another problem was

the construwtion of casing, i of metal one. The wooden type was emploved for

3 #

madinny aatery, Aluminum Swets wors placed iernally 1o the second easingdin a fonm of

baging i avead divest heating of the phywiod forming the sooond casing,

ik




CHAPTER FIVE

4 BECOMMENMNDATHIN

[543

;. For subseguent work on this projecs, amore standard, safe and elegant casing may
he ponstructed o poripbly boused the heating compariment.

i This design is ondy restrivied 1o o posiable room heater, however, if the capacity

.

af 1 5kw rating must be excesded then, the control clronlt will have w be

moditied.

i, Alsn o temperatore display undt should be incorpooated for oon socomie

(>3

tepnperature sefting.

5.2 LONCLUSION

fefied the expectsd mode of operation, The femperaiore sansor LM35

rity secommodated temperature ranges up to 437 and above, Thus allow for an

effective conirol of the room lomporaturg,

L)
S
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APPENDIEX

Adiustable slectrical room heater { LKW operationad manat

» The device is powered by 240V/50Hz AU supply.

s Abways switch “OFF” the device when ot TIRILS

e 1 operates in the lomperature range of 23°C - 4570
s Temperature rise approaches the preset it the device s switched

SOFE

s As the tempersture drops below the presel thmit, the device s switched

P24 %,%}5. . o

e Foranormal operation, the length of "ON” time fa set at 7.
»  When the setting is at mintmum, the devies will not switeh “O7
e Two knohs are provided, the upper knob for setting the length of 0N

OFF” fime and the second for wmperature selection,

e Heater not coming YN che ko

eees
St

The Supply YVoliage

i1y Room Temperature

iy Thme Setting (possibly at sunionim tevely

iy Plug fuse need 1o be replaced.




