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ABSTRACTY

sty andd constructiog of o Digitally Prograsumable Thermostal s abmed o

< .

prisviding thormodtatic vontrol o varbms temperture related devices or system, However, In

shie poiect the application is Hmbled o g hesting eloment. The project was construcied 33 2

medel (Lo, T applicstion conld by oxpandedy, Hoat onrpy b convertod Into an equivalent
Flovtrival envrgy via s bssadocer {sensay oalod L 350 The resulting anslogue signad i

compverted o dighal signals via an Ansloguedo-dighal Converter. The diglal signal, which e

o~

often in bingry form , are converied Lo devimal form amd diaplayed on a seven sepment dual
display, The project consists of ¢ preset couster which enabley the wser 1o sel the device at g

desired tempersture, The comparsior unit conpares emperature and sends fogleal nutpt 1o

oatpst swituhing usit, Hence termosiatic control s gehicvad

<
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CHAPTER ONE
INTRODUTTION
Mosi heating aod coollsp sydem opumsic on thy principls of wwmperature
segubation, This is achioved by the oee of 8 tomperature regulating devive present in the
wvatian, A tvpical exansplo of this devicr 15 & thennostat,

A thermosiat v op devics for malitaining the wmperature of & systan within 2
detingd range by controliing, direatly or indirectly, the flow of beat snergy Into or ot of
the system J8.] There are various types of ii‘éiﬁ?'ﬂ}{}ﬁiéﬁl. Vach wvpe deponds on the system
i has been designed for, For exnmple, Bhmetallic ~ sielp, war - pellet thermostat mainly
for Mochanical systems, ne voltage, simple two — wire thermostal, dighal thermostal oy
Electrival system. 18]

A& digital progranunable thermustal Is one which could be adopted o melnialn and
regulate any system vin an electronic clroult et operates dighally, The design congept
adopt & means of comparing » proset flaed vahe {Temperature Remdyvl with 3 varying
ame from & sensor, pnoe the preset wmperaiure is slfained, o swiich is activated @ irigger
on o off the device H hus boen connected with, For fhis project 2 heating eloment is
adapted.

LIORIBCTIVES
The i of this project is 1o design and construct s Digitally Programmahble
Thermostat, which couhl be used for mgzz%aiirz_g:; temperatiee o an ingubalor, oven,
Refrigeraton, Al - conditfoner, ete. The apphivation of this device could be
expanded.  DBasically, in this project, the applicetion i Hmiled W 2 hesting

elepemtidoviee, Which comld be part of an oven or an incebator, The project Is

snall, Hexible and poriable a5 & model,
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1.2 BIETHODBOLOGY

The cirowil diageam for this projeet way test runed vin sloulation process, Fha
materials and iools wed were purchased subscquenily. Construction of the projedt
copuneneid immadialely,

From the block dagram, the input dovics is 3 oIpLralire senm,. The LMI5 s s
faear prociston Cmporalung senson

i is dusigned with an Analogue outpel that defines he tomporatiere @l which it ix
sublected, This culpnl i connccted o an Anslogue — 1o - Inghal Converier, This umt
converts the signal from the sonsor inde corresponding base two or & —~ bit digital formad.

Subseguently, # binary to decade converier units 3y required to allow ihe information o be

displayed on g 7~ sepment Dnad - Display pancl. The tomperstyre dispiay unit iz designed

o poday n visusl fompe wwinre reading.  The programmable shility of the thermosiat is




sebioved by comparing an dnpul owperature owith thel boing osesd by the sensor,
Donseguently, The outpul boalieg process oan b soontrolled through the tomperatisre
mformation foodbak Do tho sonsor ol th beating corners,

tdorcover, feom the blook dingram, the comparator weit rogeives dighal signal from
BOD (Bingry to decade cowsions) on hoth the proset femporature ansd B omperature being
spnsed by the senw,

The result form unit defurmines the siste of the heating cloment (Lo, whether it s off
ar on), Whenever the comparator aidput is 07, the heating clement iy enalded, But when i
i a0 1730 indioatey that tho roading and prosel Womperatore are the smme. Heneg, the heating
provess i stopped,

This process is conprotled by an oulpul switching unit. This unil congisis of an BR-
atch - Relay of 12V, The tateh holps o hold g particular result of the comparing process,
than it swiiches the relay sireuit on or off along side the resudl of the comparalor, The relay

cirouit is in sories with the heating cloments so 1 acls as g swilch,

Tt




CHAPTER 2

PATERATURE REVIEW

weocan beosimply defined an the phyddeal property of o system which

undderfive the conunon notinns of "hot™ md "eobd”) the maleral with the higher tempergturg

.

is suid to be hotter, Physically, fompomiore s o mossore of the mndem agitation of matiey
aod amibdeng photons, under the effect of themsl fuctuations, iz g m:uwmmi parameier
i thormodynansos sod 1 conjupaio 1o otvopy,

Chmornily, thonmostgs do Do thing s relsted to fomporatire;

%

1;;

3 Compny the themometor rending of 8 particsdar sprrounding o the Mdesl”™ thermostd

{1
wenpersinre soguived or solocted tompornalurg
{23 Give wartsdestop commands to the healing or cooling system in onder to achiowe &

‘/

emperature range that Boas olose o the selected o proset thermosial settiog ag

= By dning those bwe thinga, o thermostal plays the sole wemperatore regubation, 8.

The pmiegt invelves a progpwnmable thoomestal type The big sidvantage of
mrogmmmabie thormosials e that ¢ the 1os mipersiore range can boe adiusted or programmed inlo
sy desired tomporstores within a purtiouler range Tor difforen dmes of the day or night, or

for difforent davs of the weok, Thoy are ofter mnde b dighs! form, The madn parts o of gk

‘9

sepiont devicn wre tomporature messuring instroment (8 Bormometory and g heating element

B

wrdor & pontrol mechanis

The history of thenmonotor 1 rodated o the sublect, This s bocause thermomaler 8 g

teanpraturs menaiing deviee which sarvet as an input or o fosdback of any progranmable

thormouiat,

4




Foemperalore measureaent using wodern sclontiflc thurmometers and tomperature scales

gows back al deast us fnoax the carly 18I contiry, when Dnbriel Palweehelt adapted g
to mereuryy amd o seade both developed by De Christonen Boemer,

swermnndos {xawifods 1Y

apate B s B nse, alonpside the Coelshey sente and the Kelvin scals, Many
methods bave been developed for mpasuring temporatie, Most of these rely an measuring
sovee physical property of o working mudordal thet verfes with tempomture, One of the mog
commnn doevives for smeasoring epporature §s the plass thermuorctor, This consists of g glass
tube filled with morosry or somse ather Hauid, which nels s the working fluld, Temperatire
merenses, eavse the Huid to oxparsd, so the femperasture can be detormined by mcasuring the
volume of the Hubd, Such thormometon are ususlly calibeatod, 5o Uit one oun read the
ferapersiore, sinply by obaprving the foved of the flaid iy the thermomeder. This strumees

was tnvented yoses aflor san dovelopod inforest i 1 mperature medsurernent,

The fust thermonwiors were called thormoscopes snd while soversl inverdors
invented a vorsion of thy thormoscope sl the same dme, Hallan nvestor Santorio Suntorio

was the first bwventor fo put ponamericel seale on the nstosnesst, (gl iryvented g

rudimentary waler thormometor s 1593 which, for the firg dew, allowed tmpergiure
variations o bo owmwasured o 1714, Ciabried Pabroshelt dnvoerted the first WAy
thermonder, the swders thormoenseder. Annther type of thoermaormetor that % ot roally used

>

mch w practice, bol ¥ boposiant from a theoretics] sandpoint is the pas thermoneter, Most
mudorn thermameter are quite dightal in operation They provide soouraie resslt through the

application of semicombuctor technningy The most ovidon adventages of such instrument”

are compatibility and coonomy. [ VL 18

R




LETHEORETIOAL BACKOROUND

M by rwaiarent & 49 arusrtert 54r vgdras s ivsriveen pige PR SUPIS Y e ; . b1 .

A typieal thermestal i any dovice used o malntaln o desired temperatire in g syetem
$etigy " e o I 2NN 35 S : ; ¥ s H » M 2
e relvigerator, sir-condiioner, cold room, oven and fron and in g nember of devices, 04,

but i1l in new, thermosiats work on e principle of thermul expangion of solid mmerials, A

goodd exaniple 1w the bimetadlic thormontad,

&~

A bimetallic herowasl dovion consigts of 2 steip of pwo differnt metals having
different confficionts of ey expursdon, The boutattie sirip works as an elecirie conlagt
bresker in sy eleciiic hesting ohonil, The eheult Is broken when the desired tamperature s
renched, e fo difforence in the coefficlonis of Bresr cxpunddon of two mmeals, the
bimetatiic strip bends i the for of s downward carve and the olroudt s broken, The metallic
sirip is in contact with 8 sorew  whon i boeomes hol, bends downwand and electric

sreduction o the hoating part or contact is broken, Thus the currend stops Dlowing through
the heating cotl When the fomporsture fadis, the sivip contracty and the comtact is restored A
this momwnt, clectvicity Mows o the hoating cloment which npaln rslses the smperature
sonrds the edpe of the lovolved fompersture yange before the contact is f:.g:sén broken. The
orapation s indo s chiode, The tmpemiure of the leading sysiom s merely regulated

within an sccepiable nerrvw ranpe through the perlodic switehing on and off of the involved

Lo

heating metiuny, The dovice s mevely more mechanioad in ope

Maoders thermostats, especially for sty conditioners and overs, are oflen incorporaied
weiih dighial contrad for tomporsiore regulation. They are oflen reforred io as "Programmghle
thermostat™, The preset femperature is diplially adhustable within g specific range the

invelved tempertnres wi digholly dleplayved on eithor LED or LD displays. Advanced

6




versions buatue sulomstio fomperatre sogulation with Hme, Soch faoction s evident in now

dennostie air conditioner dosipns,

ddefined, e projest nvolves g dople progemesble thormostat, 1t s
mrcly dosigned to sopulale emporatire within 8100 dogree Celslus range, The range i
detormined by the wolved wopuratare sensor, Tumporsiure sensers s baporiant inpul and

feodback dovicrs R any clockronis programmahle thersmsiat,
241 Tewpevsiure nwasaring technigues for progranomable thermostus

Of alf dighal thermometery gpplioable e diginl prograrenable  thormostat,
thormocouphe thermometors veach and display the nal tomporature the fastest - within 2w §
seconds, The tomporatore i bmblosiod on g dightal display. A thenmocouple measures
fmporatipe at the junction of two fine wires Jocated s the tp of the probe, Thermocoupdes
send i seiontific laboratorics bave vory thin probes, similar w hypodensic needles, while
othurs may bave » thickouss of V10 of an inch. Thermovouple thermometons respund 30
raphlly o wmporste variations, The tompersiuse raege s indoed high, B, the twhnology
i oxponsive, Thormistor-sivie thormomelers use o resistor {8 corarale somivonducior bonded
iy the e with wmpemsiure-sensitive cpory) 1o messur emperature, The thivkness of most
probes bs approximately 1/ B of se inch and hes roughly 10 scconds o register the
temporstare, Simple twoistor-based sob-point thermostal or controller applivations can be
implemented with vory fow componenis - fust the thermistor, a comparaior, and g fow

restators wiit do the job.

Siicon Tompersture Neonsors and Istegrsied cirosi wmperstore sensors differ

significantly fom the other types in g coople of Impordant ways, The fing is operating

~2




wmperaline range. A tomporabae seosor 10 cun opereste over the nomingl B lempersturg
smage of 53000 i B1S0°0 Rewmw devices go bovomd this range, while others, because of
parkape or cost constrainty, oporate over o narrewer range. The seeond maior difference iz
functionality, A silicon tonpurature sweoasor 18 an integrated cired, and can therefore Include
eotensive signsl procossing clreuitry within the same package sy the sensor. There is oo need
ser destgn cold-function compensation oy Hneartzation clrcuils for wmperature sensor 108, and
wirdess vou have oxbeomely specialiend sysiom reguironenty, thore s ne need 1o design
comparsior or ADC cireults o convert thele anslog ouwputs to logic lovels or diglial codeg

s

Those functions s already built inte soveral comrmercial 105,

e \

Simpler silicon tomporsiure sonsors, such as LM35and LM, hold fompersture-voltage
selationship, Thelr culputs are guile celibrated indo the conventional omperaties seale.
Therefore, they are casily fnsorpuratd into fompormiure rolaiod cirouia, 18]

The profect is sl aboul a simple silicon wmperpture seasor, LA3S, 1 i3 well calibraled inip

the Celsius lomporatune seale. It possesaes 1 degree Uelstus do y 1Y relationship,




CHAPTER THREE

DESIGM ANALYSIS AND IMPLEME!

{TATION
The project Inviedves seven major parts They are given boelpw:
Lo Power unil
i, Temperainee sensor unit
HL O Analopue e Dhgind Donvesher (ADOY unid

v, Bimwy o Deemie Converter Pyt

v Dhaplay Uinl
vio o Proset condrol Unit

vit,  Comparator unit

with,  Cdudpadd awiiching Uinid
%4 Power unitl
The power il invobves the common or weel know transformer - bridge rectifier

civeatl, The usit supplios Sy amd 12v 1o the complole el A 24y AL owtput assformey

ic rguired to stepodown the ropndatry hugh vollage AL mming down o 24V A0 The

voltape s eonnecied 8 beidge rectdflor wideh Involves the groups of diodes. The result s g

rectifiedd or 1000 oulpst ar 24y, Thus the voltape s atiribnatesd in comsiderable rép;zie:z effect oy
st ALD component. The unwanted offent s roduced or romaved through the use of g Blter

{or o fateh) parallel to the output, the regulating vollage §s then pussed on o both 7812 and

FEOS voltape regulators which produce regulsted 19v and Sv oresprotively 3v from the

e ﬁ':-

repuidating S8V i intended for all lopie deviee while 12v serves the output (relay switching)

v
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3,

Pi 3 Power unit olrond] 19

Floreover, s 22v out 3% capnoitor i used fiw the oniput Shration - The value can be within

MY - AT0w oul The 3% wtiug allows profection for the capaciior beyond the normal
operating voliage,

s incorporated waw the chait for openiig and closing Inverted flow,
A peststor LEDY clrondt i desipoed (o indicate power supply b the clrouil,. The cimuit is
suppdied with Sv. 2.7y s expesied soross the DED. With a current of JmA.
R (5-2.7) W/ (310 OO 3
SRASIREY

I umed b the oirentd The reddstor provides rensomabde TR indensily o the

et

3.2 Temperatuye sensor unid

Ho hent of the fomporatons sensor poil is oo L5 precision or hew silicon

g

iih theee fonpdnals, Ton are Yor power supply, While, the

temperalurg sensos, 1t is de

whar vinkinge in avenrdance with thy device's subdestsd

other one produces a part




outpt works with o femperslurevollage selntionship of 10 1 0m Y, That fs, a lemperaiure of
vy 300 b porrosponding 34

say JUC ix vorresponding o 30 0MAY af the seser’s o it I this way, wmpsrature
s converied into eleutrionl ov analoge stpnad, The temperature sonsor hay s lemperature
gy of 1« 1007 with 170 oo,

v bsind on lewed

Y

Thix dovice s guite xaiiable for the put 3 the dovice, This bg uirpapl
ef outpud Hinearity,  The device bn suppliod with 3Y and Hs outmg §s connected to the

Anshyue to Dighal converter (AT unit

LY.
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Fig 3.0 The sioastwed dingram o the L8435

¥in LMD Yo

Fig, 3.3 The pin Juvout of the mis

3.3 The Analogue- to- digital converter {ADO) salt,

The Awalogue ~ o - digial convertor (A sl comawises e ADD (804
imfrprated chonit. B oisoan B-bib fypo ADC, That s i dsvobas the rocogpition of iy
analogue shpnals throagh 258 codes. The bograted olresdt fn 10 ping dip, The ADC &
ireorporgiesd inde the clrouit fo convert e vollage Tovel from the lomporsiure sensor o

digital codes for betier recopniiion,

ii
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Fig, 3.4 The Auslogue- o Dighal Converter Unil

The elreoit of the ADE unit s specificd by the manulaeiurse’s data sheet, 1101 Ping 4
and 19 doal with

b aperating spocd o regueney of the integraied eirouit,
3 2o Y R #

The conuection betwern these forminals Involvey 4 cups

w1 80ply and registor
(HORED, The bwo oomps

HEY

seards ave relatod with a Drequoncy formuly tad i ghven below,
S ORUUUUURIOOII, ¢

B PR, O P R0n]

Foe 1 {10nt00 100y 1070
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P AR devive operates with o spoed 360078 b and corrosponding period of 1,544
s sigund by wsed for soordiming the entire oporation of the el
Morcover, the vebeod lomporature range b 0 ~ 10000, That iu, besed on the

3

winperature - voltage relabionship ol he sonsor, g voltage of § - H00mv s produced within
the fempemiu range.

The dovier munniboloress datashont siated that the rweivrence vollage at pin % must be

oy

L\-m

Ball the wxpeoted (Ul voliape ranpe inio the foput of e doviee, The Mormal sersitivity of

the expovtod of the ADC s glven boelows

Exproted ful vollape/2358 USROS PO 1.

= BP2SE - 190w, The refuvonen 18 2.5V

S0 g% to maky the ADC work in accondance seith the tomporature sensor, with 8 somivily of
mV . The pepecind full voltape mus be manipudadod,

~

So that, Ty 2 253~ capovted Tull voltuge

Tspochd full voltapge — 2.55v.7
the particulsr lomporaiure sonsor is ghven below: -

; PN <4 UL T T TR 40y
Papwried full voltage ~ 20582 1 27

e

The sdjustment s done with a 10k montior amd B For castly adjustment of such

<

fow vollage, & veltape of ke 2v s roguired goross the 10K warialde sensor. That is, 3V w
required gyoss R

The current in the sensor conneoted rosisiors s given bolow,

Lees f SA0RRa 18 e mrmnserre ot e s oo nsios 54

{10 Bl = 80

8 Ry 30




With these seliings on the ADC chrousil, the sandogue signsd from e wmpsraiuee
ssenser is conveded fato - bit cods in binary from, A mpersture of say 3070 coresponds
g voltage of 300 mV et the ooipul of the ADUD The ADD simply converty the fnpu
femperature into corrcsponding baary numbee, The value of e lompergture and welght of
the Busry output rom the ADC gro one and the saine,

3.4 Binary- to- Beesde converier unit

The hinary to docede converior s designod o covert the binary output of the ADC
into p visible format which i sonusdly ton docnde or base 1 The leading subjoct 4 system
g vt compatibdlity,

The main componeal in this welt §s the 401038, 1 Is g jammable down 8 ~ bt
counter with ¢ voro detector outpul. This s weed Tor sampling 4 particalsr B MU input. In fact,

the cight jant dnput of the deviee B4 connecled b the 8-t inpu of ADC 0804,

in Y

15 Synchronous preset

$4 Carry oulput Zere detest

-

s 40130 IO

1 50 17 16

b 6 SR L

57 | 0 M

Yy B G Asynchronous protecd

prihls

Pl 4.5 Pio aasigooent of the 4010738
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The 401038 i o movolithic infepesiod olroodt whivh conststs of an § — slage synchronous
duown counter swith g singlo oulpd wlich is actbve when configured as g single 8 - Bt binary
somnder, Al control fopuis aud the CARRY - GUTZERO - DETRCT Output are aotive -

.

oy fogle, 1o wormal oporation, the counter s deoromaotod by ane count o gag

A

1 possilive
trarsition of the chwk, Counding s inhibiled when the carry ~ indeounier enable {CUCE
upid dx high, The cary - outfeors doloct (OO0 outpul gives Tow when e count maches
rer, Thic oveurs W the OVCT Inpagt s ow for o Bl clock period {11

e the sxfpnal
3 thy
H

i N
11 ey s )j
i g S~
oo Pl
Ao
id £,

o
e
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Chouk toput

Fig, 1.6 Biwry-o-Decade Counter Ual 11

The devies works along sl s small clrouit consisting of 4 MOT and 7 input AND

pate. The 40TU3E provides fwo control sigmals For displaying of corresponding digh on 7




segment display panel The sipisls conbrol three upecounters and 7 segment diaplay
docodies,

The masin epeation of the AT b 4o Jane and count dovat the B Bt aatput from AR, st g
figh sped of conversinn, The zoro culpul of the 401031 s hand Jor schivving laich roset
speration on the dispiny decoders and up BOD counter, for necessary temperature display,
Tenminals A and 1 are wed fow voscttiog and Intching application of high spood, The 2 it

AN and MOT pgates are dovived o G0RHE and 4068YD thelr fonetional diagrams are

tver Burdonw,
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A5 Dsplay uall

he sdtspiay unit

dovndery, They rewcdve povesuiny

4

fr b

copvorter anth, 1 a5l

terypraiure of the opad sensor

wsynghronous 4 - sdapge counders for

high and the counjer mdvanoees o

v

are clvarcd by high beeet on thon s

rrber Wil

hinary o dew

ok

e

3
H

.

wvivives both 4%
sipnain from termingls S

opsiation

wgd ‘,(*, “
REREEE 1 ION

i

i} BOD counder) and

frhunt up e ot 431V (T soprnent

voanwd 13 of the binary to decade

of the anits iy merely 1o display the corresponding

\:- ~.-

cgounter each consiut of bwo dentival, intornatly

siughe it oporation. The ensble input s medntained

wil postiive going transilion of the ddock, The cowters

This ferminal s contrelivd by A's ouipwt from

« Lo
| | B : -
3 H tEd

of the 451485

o
-
st

9 fupetionat dagram

et
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The 43110 s 0 7 wsppment deeoder. B s designed 1o convert BOTE codes into 7 sigment

egivalenl. The devies works with cormnon cathode 7 —sopmont daplays,

[LIRIE R k4 PRSI el

La50s YO8 s 4 4 A5 iy £33 dereennne e 25

N { D
[T H 151 o of

Fig. 240 The Pio Configuration of e 4511R
Pin 3 and 4 are usually put al positive tomminal, Two 4511 are usced i the design,

Thelr Inteh inpats are conneoiod toguthor to toominad A of the Binary- to- Deonds convertsr

unitf 7}

45118 45118 :

45108 % ; AGIEY

Fig 3 1 Tompergiure display Unii




3.6 Presed Connler it

e praset counter andl Boanade wlso of the 43181 and 45118 integrand cirouits,

They are conneotod e s way ax the lomperate disphay undt, The $Hferences are tha

the fatoh and roselUinputs are made logically 00 The unlt B8 used o compare the lomperatare

reading af the oulput e that nocessnry switehing 1 done i the putpel. The oulput of this uniy

i5 brermenied by a solt fouch bulton,

45115 A5
;,‘ o<ty §
#i B 5
1 :
: e

g 3T fenetioned dingriow of the prosel counter sl

L7 Comparator Vait
The comparator unil is maede madnly of the 4308 exclusive OR gate intograted
ciroudt, In g mannee fo compare the BOD codes Trom both the omporaium and proset counter

unit, The technigus s that whonover the reading tomperature is lower than the prosent one,

the outpul of the comparair wnt allows hoaling at the oudput. Bu, the moment the twp




fempesatores wre e same oy the ronding emperainre s shout going beyoad the proset valug,

< v » v, .

she hoating i stoppod, o s aail, wddiionad lmegrstod cirundt such ae 40131 snd 40608 arg

£ * b

k3

consevied {o e ontpud of the 400N desipgned comparstor. The 40135 iz g dual D-ivpe fach,

Hx input operatos of the bigh logiont lovels,
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Fig, 313 The Pin Confiprstion of the 46131
AO60H is configured as a2 RO tmer which is incorporated bito the desipy 1o reset o lnteh some

rrvment afler i was set by the comparator, {9
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Fig, 2,04 The Punetionsd diagram o the 40500
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A40H08
Cloch 11
SO 2.7 A
1wy A ‘

¢ EARE

£00% uh 8

g T Dt timer

LS The comparalnr usl

The SO inteprated clreudie me pund in this anit. They are used do compare gl the ouip

of one ot of counder with the other, Through the dvnamic nature of the one concern with the
tempersiury, 8 tateh (HE3T3Y de regubvad o Bold the control wrming! uended for the oulput

control. The output dimer poriodizally rolteshes the mzmu state, The output tmey (30608}

presfuces a perlodic bigh logical level original af sta pin 2. The sipnal i9 esed on the RO
comstant of the devive,

Based o the 406008 infegratad clreudt speeification the owput pulse 4t pin 7 with respect 1o

its BO constant is glven by the {olowing cquation

- rad A
Praguency outpot frows pin 7 (Fqd = 142,32 100 107 2 0.001 1™

o
Lot




RS

R 32 ST
A
Poviend ol the slgnal ol pin 2 i piven by = I0pn oo common s csmcssnnsnn 3.}

-o-h;-n'

e timing allows somatic refreshing of the oulput from the oaripast dafch, This output i

« .

cammreuted o e output swhching it (9]

3.8 Oulput Switching Unit

¢ -

The output switching unit allows the signal from the comparator unit W be used for

ent wwitching of regulation purposes. This unit pontaing o bansator- relay ciroudt,

Aanen
fowcy

BEEEE

VAREY

Pig 3o the Chadpot Switching Unt

Terminal ¥ fom e comparaior uuib i g, L 13 i connectud to the base of the transisiar

Whenever X s relstively postinvg, the transistor s catvretod, Otherwise, it by cut off

When the trandstor s out off the lerminal 3 of the relny i connecied to 1, This

\/

aftows slesinie surrent thyough ihe hoptor, In so doing the heater bs working, Bt when the

3
<

\\ ]




fpapedsiors siomied seon result of X st fopie § fhe roiny s snorgieed and ity wrmingt 3

spdned 10 2, The hegier works whenever the reading lemperature is belosw thal of the proset, 1

sinps wheneser the two velvod temperatares are the same, The twe operations sum up o

¥

henrt of the topether repulsting featurs of the deviee )
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A9 PFICTORIAL VIEW OF THE VARIOUE UNMITS AND

PACKAGE OF THE PROJECT

Pig 317 display uni Fig. %1% enthry undt showing o) 308 wged

Fin. 519 showing the ntorand cloayiiry of the Fig, 3760 showing how wires were soblersd

Disphay unil

Fig, 3.21 showing ahrendy paokaged prodest Py, 127 showing an sotiveted dlaplay

P
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CHAPTER FOUR

CONETRUCTHIN, TESTING AND RESULT

4.3 CONETRUCTION

The construction nvolved wo parts; the olrouit and casing constructions, The clrouit
censtruption Invoabees the susewbling of the related compononis togeiher a3 shown the cirouit
sagram, The casing construction yvolves the packaging of the completod olrdy,

The chwnil’s vonstruction wist dong on n Vore board, The platiorm allowed the
related components to bo vonnecied ogether through sires and other means of connecions.
The Vere board was seetioned into musdoles to allow casy comstruction and trouble shooting.,

The power unil wag DBt construsted. The ADC reluind parts were done next,
folfowed by the eoumior wnils, The ontput unil which involved the host contral switch

mpchaniam was vonstrucied tast, The sub-oireuits were camfully configured together for the

draired funption,

4.1.1 The List of Rume of the Mo Used For the Construciion;
aoidering bron
- Rotdering Lead

-~ {astter




4,17 Casing constyuetion
The casing was made o plastic casing oviginadly designed w house wirlng

apphcation. The casing was merely modified for the porposs of the project. Additiona!

rsterisls such s alumimem and tansparent plastic were used i the modification,

4.2 TERTING
The toating was effested by sotling a particular preset temperaiure input and sliowing
the hester (o inorease the lemperture of the partieulsr sensor. Misnerous inputs were used

within the temperature mnge of 997°C, The test was carried oul seversl times 10 check the

retiability of the output’s response,
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4.3 RESLYS

ihe resull was guite steange, Only odit mumber prosed lomperature inputs worked
seeirding to the design, The Been onos provided roasonable switching srror, The error was
due 19 the fnatability of the DR outpal of the Aualogue to Digital Converter JADU),

Table 4.1 the tabiz shows the aupet response of e devics.
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The tabde shows thal the lomporatwre segubstion fs relatively unsiable al bigho

temnporriure seiting than tower ones, The wide mgulating effect is due to the clroslation or

flevwr of hreat within thy tompoersiore scnsor and heating region,




CHAPTER FIVE
CONCLURSHON
2,1 COMOLUSION
The dedipn and omstruetion of this profuct was nol ;%z‘i casy sk ap varlous probloms
wore oncomtered. The proper funetioning ol the dovice for enly Oudd number presed
terperabires was not Infended, This was due to the instubility of the low significant bit of te
Analogue o digital convarton

However, the thermostatio contosl wis whicved with minimun erer

87 RECOMMENDAT PO

The temperature mnge of e device could be eapanded teough the appiication of
e aibvanced sensors such as thesmosouple, thermistor and the use of three seven segmert
FErs Microsentroller peuld roplace some af the volved Integeated chronity for maone
sceuraey, compaiibility and simphaity.

& rpemuie contd {oature amid be incorporated in the design for morg Oase in

o

ration. An alarm feawre could be inporporated into Gw desipn o signily pritical

,1
3

£y

wermperatires. The dusign contlsd bo modified for oven, @it somditioning application,
Bironper switching roiay ¢ conld be ncorporgtud for favier loods,
The display could be melified to Dight Orystad DHsplay (105 for less power

consumption s comparad 10 thye used LD
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