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Y10X0l ThS AOKNnONS

b1dpkeia doknans: 12 816aktKEs wpes

Yto ténAos tns doknaons ol pabniés Ba eivar Ikavoi:

va yvwpizouv tn Aeitoupyia evos dc Kivntapa.

va yVwpizouv tov 1pono €neyxou evos dc Kivntapa .

va unonoyizouv 1a TEXVIKA XapaKktNPIoTIKA TOU KIVNTApPQ.
va yvwpizouv  Aeitoupyia evos P (avanoyikoU) eneykin.

va unoAoyizouv v anoAafn Tou petatpon€a Kal Tou TenikoU otoixeiou eA€yxou.

S L R

va OUYKpPIvouv avolKi kal kAelotd Bpoxo eA€yxou Kal va PeAgtoly tnv Bnpatkh napevoxinon ins
taxytntas Tou Kivnthpa Pe avddpaon taxutntas.

O

=> va eEnyoulv tnv enidpaacn tns gvioxuons oto opdna 10U CUCTAHATOS.

Anapaitnta e€apwpata

Ma tnv npaypatonoinan s doknaons eival anapaitnta ta e§hs unikd:

v
v
v
v
v
v
v
v
v

‘Evas DC kivnthpas 10xuos pikpotepns tou 100 Watt

‘Evas P edeywns (udomoreitar sar pe PID edeyrtr, andd pe 1=0 kar D=0)

‘Eva otpopopetpo (kwbikonoinths otpogdv) tou kivntnpa e€66ou 4 - 20 mA (A 1-5V)
‘Eva kOkAwpa 0bAynons kivnthpa e1066ou 4 - 20 mA (A 1 - 5V) pe onukh anopdvwon
Mia pnxavikn oUzeu€n G€ova - kwdikomointh otpoP®v (ouzeUkins, coupler)
Kadwbiwoels ouvdeons eAgyKIn - TPOPSHETPOU - KIVNTAPA

‘Eva kataypagiko 1-5V/ 4 —20 mA

MoAupetpa, apnepdpuetpo, foAtduerpo

‘Evas nanpoypdgos dinAns déauns

va oxonidzouv tnv enidpaon tns petafonis tns evioxuans tou eAgyKth Ndvw ous GTPOYPES TOU KIVNTApQ.
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Baoikn Bewpia

A. P édeyxos

0 éneyxos biepyaoidv (process control) eivar évas onpavuKkotatos opéas TNs BIOPNXAVIKAS NMApaywyAs.
‘0Aa ta Bropnxavikd cucthpata xpeldzovial kanoio idos eAéyxou, Wate va epydzovial cUPPWVA PE US anarti-
O€ElS Mou €xouv TeBEei.

‘Eva aUotnpa, 60o kand oxediaopévo kal av eival, noté dev napouaidzel 1davikn cupnepipopd. To anoténecpa
eival peta€l s e€660u ToU oUOTAWATOS Kal Tns €10680u Tou (Mou eival n emBupNTh andkpion) va unNdpxel
anoékAion, 6nws @aivetal kai oo oxnpa 20.1.

Eiooboc
f
AEEoBog

UNEPOKOVTION &g, oTaBeprig
KOTAOTaOT)

1,043
1.0
1,0-8

Ixnua 20.1: Andkpion ougujuaros yia Bnuaukn eioobo

‘Otav eAéyxoupe pia napdpetpo pias diepyaaias, enBupoUpe va tnv au§AooupEe h va tn JEINOOUPE yphyopd
ano pia otaBeph uph oe pia dAdn gtaBeph uph. H petdBaon auth xeipokivnta kaBuatepei h aduvateiva enituxel
tov eNiBupntd otéxo. Evas eneykths en€yxel tnv Napduetpo tns diepyaaias Pe kanola dikA ToU aviIKEIPEVIKN
Aoyikh Kal eupuia, nio a§iéniota Kal pe akpifela ae alykpIon PE TO XEIPIOTH, waTOoo, av dev puBpiotei cwaotd,
pnopei va 0dnynaoel o tadaviwoels kal dAda opdnpata. Téwla Aoyikh pnopei va eival n edaxigtonoinon ins
unepakoévuons, 1ou opanpatos otaBephs Katdotaons Kal 1ou xpévou andkpions, oxnpa 20.1.

‘Onws hdn avagépape, npokelpévou To cUotnpa va givar Ikavd va napouaidzel pia eniBupnth cupnepipopd,
efval anapaftntn n xphon evés eneyktn. To alotnpa pe oV edgykth pnopei va anotedolv éva alotnya avor-
#toU Bpdxoun éva ouotnua rieigroud Popoxou.Eva alotnpa gival avoiktou Bpoéxou, 6tav n €§0d06s tou bev emdpa
atnv eicodo tou guathpatos, oxnpa 20.2. Eva alotnpa eivar kAgiotol Bpoxou, étav n €Eodos tou enidpd otnv
eigodo tou ouothpatos pe okond thv autodiépBwon tou guathpatos, oxhpa 20.3.
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Ixrjpa 20.2: Anékpion avoiktou Ppoxou xwplis eAcykti fj pe eAcykuj oto xeipokivnto [manual)
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Ixfjpa 20.3: Iiotnpa Kar anékpian Kieiotou Bpoxou (eAcyktis, ovatnua Kivntipa, Siatapaxi,

emBuuntn waxdtnta kai taxon

ta nepiotpopris Kivnuipa y)

0 anAoUotepos eAeyKktNs Nou Pnopei va xpnoigonoinBei eival o avadoyikds-P edeysinis [Proportional

controller]nou gaivetal oto oxhpa 20.4.

 —
NEIpOKIVITS
SV/W  £Eodog
@
EVBLIKTIES
o (B)

Ixrjua 20.4: Biounxavikés avafdoyikds eAeykuis Kai xeipokivntn (manual] odvéeon

0 eneyktns autds dnpioupyei pia dpdon nou eival avan
eniBupunths kal npaypatikhs tiphs s eEddou. AnAadh o

oyn tou o@dnpartos e(t), 5nAadn tns iapopds petatl
eNEYKTNS ouykpivel ouvexds thy enBupnth €60d0 tou
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OUCTAPATOS PE TNV NPaypatkh kal napdyel éva diopBwukd ohpa, 6tav n diagopd petagl aut@v twv duo TPV
eival petphaipn.’Etol n enidpaaon wou avadoyikoU eAgyktn eivai:

MV(t)=P-e(t) (20.1)
‘Onou Pn anofaBh (A evaioBnaia) tou eAeykth. H anofaBn ouvbéctal pe éva GAno péyeBos tou eAeyKTA, Ty

avadoyisri zavn [proportional band - PBJ. AnAabh:

1
PB[%]

=k =kp (20.2)

1tn Blopnxavia xpnaigonoleital nepioodtepo n évvola ths avadoyikns z@vns (Proportional Band PB), napd
auth tou képdous (P). Ito oxAua 20.5, paivetal n puaikh epunveia ths avadoyikas zavns (Proportional Band
PB = 1/ P), nou eival n emBupnth zdvn Siakupavons tou eAeyxdpevou peyéBous.

EEoBog ouomipaTog

tisec)

Y

(B}

Ixnua 20.5: Quaikn epunveia tns avadoyikns zavns

‘Eva onpavtiké pelovékinpa otn dpdon tou avanoyikoU-P edeyktn, eival 6t teAikd napouaidzel éva opanpa
pévipns katdotaons (6nA. opdApa Petd and Bewpnukd dneipo xpGvo kal npakukd petd and 3+4T) Sidpopo
tou unbevds, otav éxoupe diatapaxh goptiou, h adAager n eicodos avapopds (set point), dnws aivetal oo
oxhpa 20.6 (B). To pavépevo autd ovoudazetal aviiordBuion [offset). Tia va opIkpOVOUKE 10 0pAnpa autd
au€avoupe 1o BaBud evioxuans P (P=1/PB). Meydno P duws pnopei va o8nyncel 1o olotnpa o taAdviwaon,
oxhpa 20.6(y).

£Eodog ehekTr £Eodog ouoTriparog £EoBoc ouoTipaTog
A A
P=1/PB=Kp
£Eodog T
I~ T
1/%p ecicoBoc=1 r 1-
g auEavdpevo P
] tisec) [—-* tsec) t{sec)
> > >
(a) (B iy}

Ixfpa 20.6: (a) Bnuatkri andkpion €§66ou eAeykt, (B) e€660ou ouatijuaros pe P edeyktq (eivai
EUPaves 1o opdipa atabepris Kardotaons e_ ) ka1 (y) Bnuaukn andkpion ouvaptioel tns av€nons
tou képbous P

o
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Lto oxhpa 20.7 BAénoupe tpels diapopetkés anokpioels evos cuathpatos kaBws n anodafn P peidveral.

) | TaylTnTa
| TaxuTnTa A TaydrnTa

N~ [—— | _—
tisec) / tisoc) / tsec)

p

(a) (B (y)

Ixrjpa 20.7: Anokpioeis ouatripatos oc pnuatikn 8§1€yepon pe P élcyxo: (a) aotdBeia/ taddviwan,
(B) 1kavonoimnuisi, (y] apyn

Eivar enopévws noAl onpavukd va pubuizoupe katdAAnAa tov eNeykth, ote va eAaxigtonoloUpe 1o opan-
pa pévipns katdotaons, Xwpis 6pws va 0dnyoUpe 1o oUotnpa o€ actdBeia.
Mava puBpiooupe (Kkavoupe tuning, peyoundpoupe, kaAipnpapoupe) évav eAeykn (kateuBuvtn, controller)

wnou P (Proportional) npénel va emAgEoupe tnv napduetpo:

PB = Proportional Band = Zavn Képbous = 1/P

YuvhBws puBpizoupe ov eneywth Nnpaktikd, ané epnelpikols kavoves. H anonafn Punodoyizetal ané napa-
HEtpous peTpoUpEves atnv kapnuAan tns anékpions, 6nws gaivetal otov MINAKA 1.

MINAKAL 1

TYMOX EAETKTH PB %
P 100/(1.2*1/1)

01 xpovikés ataBepés L kai T eival o xpbvos kaBuatépnans kal n otaBepd andkpions aviigtoixa kal unonoyizo-

vial ané v kapnuAan andkpiaons tou oxnpatos 20.8.

JiﬁT‘-‘l}l{ll-'l"l'llT'-'l

A+5% A

A = LT

Ixnua 20.8: H kaunuAn anokpians evos aguotiuatos yia fnuatukn 61€yepan, He tis arabepés tou
Xxpovou kaBuatépnaons L ka1 xpovou andkpions T
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B. 0 Kivnthpas ouvexous pedpatos

01 kivntApes ouvexoUs peupatos, BA. oxhpa 20.9, xpnaipyonolodvial yia tov édeyxo B€ons, taxdtntas Kal
10xU0s ouatnpatwy xapnAns kal péons 10xU0s, Xxpnaolponololvial 5 € o€ CUGKEUES autodatiopoU ypageiou, Kal

IATPIKAOV 0PYAVWV. pedpa

20000 =~ ===y =====z===|2

pomnr(oz-in)

(B)

Ixnua 20.9: Tunikés xapaktnpioukés Kaundies ponns - taxdtntas - peUuuaros
dc Kivntipa otaBepou payvnin

01 dc kivnthpes, diakpivoviar:
A.  ws npos tnv1oxU T10us OE akepaiou kal kAdopatos tou innou

B. ws npos tov tno tou payvntikoU nediou oe ataBepol payvhtn, diéyepans oeipds, dinAns di€yepans
oelpds, napddnnAns 81éyepans, HIKIAS B1€yepaons

I ws npos 10 xpdvo AgItoupyias T0Us O oUveXoUs Kal DIaKEKOUPEVNS

A kaiténos ws npos tnv péBodo YuEns tous.

Lo napdptnpa lll divovial ol tunikés xapakinpiotkés PeUATOS Kal Taxdtntas cuvaptnaoel Twv aTpoPay Tou
kivnthpa yia (a) dc kivnthpa Siéyepons oeipds, (B) dc kivnthpa dindns (split) diéyepons ceipds, (y) dc
kivnthpa napdnAnAns diéyepons, (6] dc kivnthpa piktns Sigyepans kai (&) dc Kivnthpa pe otaBepd payvatn.
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. 0 Kwbikonoinths Lipopdv - TaxUpETPO

Ta taxdpetpa xpnaigonololvial yia HEIPNON YPAPMIKOV Kal MEPICTPOPIKAYV TaxuThtwy and 2 rpm PEXPI
1.000.000 rpm, kaBws Kkai yia HETPATEIS CUXVOTNTAS Kal PONS, KAl CTATICUKADV h Napay®@ywv peyeBav, 6nws
enitaxuvan, Péyiotn taxutnta KA. Xpnoipgonoiolyv aigBnthpia nAgktpopayvnuKka h putonAerTpika h NPoaEy-
yIoNs, yia JETATPOnh tns NePIOTPOPAS oe ahpa ouxvatntas, oxnpa 20.10. Movades autdpatns petafonns kép-
6ous (AGC) BeAuatonololv 1o Adyo ohpatos npos B6puBo (SNR) yia owotd ohpa oe uwnAdtates taxutntes. To
nAEKIPOVIKO KUKNWa evOs TaxUUETpou anoteeital and 1o aigBnthpio, Tov evioxuth nadpdv kai tov enegepya-
oth (oAokANpwth ) naApdv nou Bpiokel 10 p€co 6po TV NAAPMY.

Ixjpa 20.10: AioUpuatos payvntikos Kai onukds Kwéiksonointis atpodwv/taxdtntas dc Kivnuipa
(xwpis avixveuon katedBuvans nepiotpodris)

01 xapaktnpiotikés Tou kwdikonointh taxdtntas cuvhBuws Seixvouv tnv katelBuvan NepioTpoPns Tou KIVNTH-

pa, evd ddes popéEs yia va anogUyouv us 1pIR€s kal 1o Bépufo diaBétouv uatépnan, oxnpa 20.11.

‘u (Violts) JIIu (Violts) lu{'ul'-n-lls}
RPM RPM REM
avBupohoyioxr| wpokonaky  ovEWpakayIIKR wpohoyioer  vBwpokonakn WpOhOYIONT
MEpaTTpaGN NEPIOTRORH  MEPIOTROPI} mepioTpoge]  MEMIOTROG TEQIOTPOGE
(a) (B) (v)

Ixnua 20.11: Xapaktnpiotikés Kwdikonointy taxutntas
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HETPNTTG
pomis (B)

Ixpa 20.12: Kivnuipior advéeauor Kiviptipwv goptiwv

Aiadikacia

Katd tnv ekténean tns doknons akodouBnate ta eEAs Bhpata:

1° wpiwpo

A. Anpioupyia Kai éfeyxos feitoupyias tou neipapatkol KUKAMUATOS

1.

EAgyEte tnv kanh Katdotaon tou Kivnthpa, nou cupnepinapPavel:
1.1 avayvdpion Béons kal katdotaons KUKAMPATOS Kal akpodEKTDV
1.2 édeyxo ouvéxelas atdtn / pétopa pe WHOUETPO,

1.3 éneyxo dlappodv KukAdpatos otdtn / potopa pe peyyepopetpo (Na yivetar pe 1diaitepo €Agyxo s
neipapaukns didta€ns and tov kaBnynth Adyw tns tdons 500 Volts),

1.4 éAeyxo katdotaons (@Bopds) ouAAEKTN Kal ADINMY HEPDY,
1.5 enaAnBeuaon tns xapakinpiotkhs kapgnuAns tou Kivnthpa, axhpa 20.9.

Luvbéote 10 wpOPETPO ata dkpa tou patopa. Ti évBelfn éxete; Moia eival n yvdpn gas yia tnv katdgtaon
10U pOTOpQ;

Yuvbéate 10 wpdpEeTpo ata drpatou otdtn. Ti évbelEn éxete; MNoila eival n yvdun aas yia tnv katdotaon 1ou
atdin;

EAéyEre mBavés diappoés Tou KUKAMPATOS TOU OTATN Kal ToU Potopa PE Peyyepopetpo. Npogoxn oty
tdon 500 Volt, pnv kepauvoBonnBeite kal pnv kepauvoBodnoete ta Aoind kukAdpata odhynons Kal
enéyxou. Anoguvdéate ta kukApata odAynans kal eAéyxou.

Yuvbéate pnxavikd tov aioBntnpa (kwdikonointh) taxdtntas (otpo@dv) otov kivntapa (ouvhABws n
ouvbean yivetal ye évav anid opryktpa).

M1.
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6. Luvbéote 10 KUKAwPa obnynans (interface] otov kivnthpa (oupBoudeuteite 1o texvikd puAAddio tou
kukA®uatos 0dhynaons tou Kivntapa).

7 Luvbéate éva aunepduetpo oe oelpd atnv tpoPodogia tou Kivnthpa.
8. Xuvdéate éva Bontdpepo napdidnda atnv tpogodocia tou Kivnthpa.

9. MewPanete 1o pelpa tpogodooias (dpa kal 1o optio] Tou KIVNTAPA Kal CNPEIDOTE KGBE Popd TNV EVBEl-
&n tou a1oBnthpa taxdtntas. tupnAnpaote tov MINAKA A. H tedeutaia othAn tou nivaka cupnAnpovete
pe tn BonBela tou nivaka petatponns (NAEkIPIKG ohpa e taxdtnta) tou aigBninpiou nou divetal oto
TEXVIKO puANadIo Tou taxUpetpou.

MINAKALZ A
PEYMA KATANAAQIHX ENAEI=H AIZOHTHPA TAXYTHTA
pogodoaias dc Kivntipa TAXYTHTAX MEPIZTPOOHX
[A] [Volts FHzrimA | [otpogés / min]

10. Ané tov MINAKA A axedidate tnv andkpian tns taxUntas NEPICTPOPNS TOU KIVNTNPA CUVAPTNOEI TOU PEUHa-
10s nou tov Siappéel (Gpa tou poptiou Tou KIVNTApa).

TaylTnTa

I(peipa - A)

11. Aiawkdéyte tn tpogodoaia tou KivntApa.

12. Tuvbéate 10 kataypapikd atnv €6odo tou aigBnthpa TaxutATwY.
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13. Tpogobotnate tov KIVNTAPa Kal NEPIPEVETE Héxpl va otaBeponoinBei n Aetoupyia tou (otaBeph taxdtnta
nepiotpo@hs ). And tnv andkpion Tou KIVNTpa unoAoyiote 1o xpévo kaBuatépnaons, tn ataBepd Xpovou

Tou KIVHIhpG Kal tnv UI'IEp(]KéVIIGﬂ.

14. Ané 1o didypappa tns andkpions npoabdiopiote tnv xpovikh otaBepd andkpions tou dc Kivnthpa B,

oxnpa 20.8

15. Aiakdyrte tnv tpopodoaia tou Kivnthpa.

Inpeiwan: Av ato epyactnplo bev undpxet Kkataypa@uso pnxdvnua, T6T€ UrnopouULE va ndpoupe tny anod-

KPLON TOU KVNTHPA aTo XPOVvo Lie U0 TpOMoUs:

Xonaiponoiivias nanuoypdpo. Xpeidzeral Ouws npooaoxn va Kpatigouue atnv 08ovn tou naruoypd-

@ou tnv apxri [xpdvo undév] mns andrpions.

Xonaiponoliodue Lortopetpo sar auuninp@vouue €va nivarka oav tov napasdrw:

XPONOX ENAEI=H AILBHTHPATAXYTHTAL TAXYTHTATEPILTPOOHX
[ sec] [ Volts h Hz A mA ] [otpogés / min ]
Osec
1sec
Ktn.

16. Tia va petphooupe tnv évdel§n tou aioBnthpa taxdtntas cuvdéoupe napdidnna otnv €£odd tou éva
BoAtdpuerpo. H tpitn othan tou nivaka cupnAnpdvete pe i fonBeia texvikdy puadadiwy.

17, Anétov nivaka auté tedika oxedidzoupe tnv andkpiagn tns 1axUTnNTas 10U KIVNTAPA CUVAPTACEI TOU XpAVou.

TaylTnra

t(xpovog)

| uu-ﬂ.u W
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2° piwpo

B. Anpioupyia kai éAgyxos avoiktoU Bpoxou

1.

10.

Ixebidote 10 dopikd Siaypappa BaBuibwv (block diagram) eféyxou avoikiol Bpdxou oU KIVNTAPQ,
XPNOIPoNoIvIas tns Hovades Tou KIVvNThpa, Tou eAeyKTN, Tou aioBnthpa taxdtntas kal 10U KUKAWPATos
odhAynans tou Kivnthpa.

Yuvbéate 10 KUkAwpPa 0bhynaons tou dc kivntapa otnv €060 (MV, Y) tou edeyktn (controller).

Itnv eicodo enBupnths upns (SV/W] tou efeykth ddate pia uph tns emifoyhs oas. Me Tov eAEYKAh otn
B€on MANUAL dwote oto képdos Puph 10. MapakonouBhote us petafonés. Kavovika oe kAaoaiké Blopn-
xaviké edeywtn dev Ba npénel va oupPei kapia petaBonn. 0 eneyktns otn BEéon MANUAL edéyxetarl pévo
oto MV ka1 to SV kal o1 napdpetpol, 6nws to P eival “otov aépa” evad 1o PV Agitoupyei oav anné evoeikukd
oTPOP@V. Av dpws puBpioete 10 kEPHOS 10U KUKADUATos 0dnyoU (tdons) 1ou KIVNThpa TGTE OUVEXIOTE PE
ta endpeva Bhpata 4-10.

Tpogpob0TATTE TOV KIVNTAPA Kat NEPYEVETE UEXPLva atabBeponoinBein Aettoupyia tou (ataBepr taxdtn-
1a nepotpodris ).

lNapevoxAanate Bnuatisd tov KivntApa pe pa Yuspn anotoun avénan ato puBuiatko otpo@av tou ere-
yKtA (Betsn Bnuatsn petafonn ). Ito Kataypagus6 napatnpRote tnv anékpLon tou Kvnthpa, dna. tnv
taxutnta nepLATPoOPnS 10U KIVNTAPA UVapTHaEL Tou xpovou. And 1o ypdgnua auto urnodoyiote 1o xpovo
KaBuatépnans, tn ataBepd xpAvou Kat tnv UNEPAKBVTION TOU KIVNTAPA.

AAAGEte tv twirj tou KEpSous Tou KukAdatos obnyou (tdons ] tou kivntipa. EnavaidBete ta BAuata 4-5.

Juykpivete ta 6Uo ypagnuarta. Tt napatnpeite; [a nowa and ts 600 TWES 10U KEPOOUS TOU KUKAMDUATOS
06nyou (tdons ] tou Kivntripa éxoupe KaAUTePnN andkpn;

Me v 6la wabwsaoia Ppeite 1o PEAtoTo KEPHOs Tou KukAwatos obnyod (tdons] tou kivntipa. Tt
napatnpeite av addd€ouv ot ouvBrkes (napduetpot] ot didtabn;

Ia ) BéAuotn andkpion [dpa Kat to PEAtato kKépbos tou KukAduatos 0bnyou (tdons ) tou Kvntipa)
ONUEWDATE T0 XpOvo KaBuatépnans, tnv unepakovuan, tn otaBepd xpdvou Kal 1o opdriua otaBepns
katdataons. YrnoAoyiote 10 KEPHOs Tou KukAdatos 0dnyod (tdons) tou KvntAipa, ote ot napandvw
otaBepés va BeAuwbouv katd 307%.

Me tov eAeykth atn B€on MANUAL enéy€te 1o MV. Me autd tov tpéno (6nA. eAgyxovias 1o MV) kai pe pévo
KPITNPIO TNV avdyvwon ooy and tov paBnth Tou oTPoPOPETPOU, ENITAXUVETE Tov dC KIVNTAPA PEXPI
pia otaBeph otdBun otpo@dv Kal, agou tn diatnphaoete eni Pikpd xpovikd didotnpa, enifpadivete. 01
pewBoAn tns taxutntas yivetal pe tnv €é6odo (MV/Y] tou eleyktn oe xelpokivnto (MANUAL]J. Av o ede-
yKtAs Bev eival tunonoinpévos, n petafoin tns taxdtntas yivetar pe tn BonBeia kAnoiou NotevaoiGpe-
pou. AkoNouBATTE OUYKEKPIPEVO PETWNO TaxUThTwy tou oxhpatos 20.13 (nAhpns ypappn). Kataypdy-
€ TNV 1axUTnta Tou TaxUPETpou.
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Ixfpa 20.13: Méwwno (profile eAéyxou) o6riynons taxutntas nepiotpodris Kivnuipa (enitdxuvan -

11.
12.

13.
14.

otaBepn taxutnta - enippdbuvon)

A€loAoyhote tnv enituxia eAéyxou oas ato xelpokivnto (MANUAL).

ZavanpoonaBhote 1o Bhpa 10 otov xelpokivnto (MANUAL ] tpéno Agitoupyias, nou avuotoIxei o éAgyxo
avolktou Bpdxou, pe peyanltepn npoondBeia kal epnelpia tou paBnth, péxpl teAikhs enituxias.

Méoo dUokoAn oas paivetal auth n diadikaocia; Ti npoteivets;

Alakéyte th popodoaia t1ou cuaThpaTos.

3° piwpo

[. Anpioupyia Kai édeyxos KA€lotou PBpoxou

1.

Ixebidote 10 Sopikd Bidypappa BaBuibwv (block diagram] eAéyxou kAgiotol Bpdxou Tou Kivnthpa,
XpPNoIgonoldvias us Jovades tou Kivnthpa, Tou eAeyKTN, ToU aloBnthpa taxdtntas kal Tou KUKADPatos
odhynaons tou Kivnthpa.

Yuvbéate tov aloBntapa taxutntas otnv gicodo PV, X] tou eAgyktn. Lnv nepintwon nou o aioBntpas
éxel €Eodo téon, n glvbeon auth eival pia andh dioUppatn alvdean. Av n €Eodos eival pedpa, anarteital va
peoonafhoel kikAwpa petatponns pedpatos ae Won. Av n €§odos eival naApooelpd, anarteital va peco-
AaBhoel kUkAwpa petatponis ouxvotntas oe Won (f-to-V converter).

TonoBethate tov eleykth otn Béon AUTO kal ddbate pia twxaia uph otnv eniBupnth upn. Adaote ato
képdos Pupn ion pe 10.

Tpo@odothoTe Tov KIVNTPa Kal NEPIPEVETE PéxpI va ataBeponoinBei n Asitoupyia tou (otaBeph taxdtnta nepi-
otpogns ), yia edopévn SV tou efeyktn (n.x. 50 % tns péylotns UPAs ts TaxdTntas NEPICTPOPAS TOU KIVNThpa).

MapevoxAnOTe Bnpatikd 1oV KIVNTAPA PE Wia pikph andtopn av€non tns emiBupntas upns (Beukn Bnpa-
ukh petaBonn ion pe 10% tns péyiotns axutntas ). I10 Kataypagikod napatnpAate tnv andkpion 10U
kivnthpa. Ané 1o ypdenua autd unonoyiote 1o xpévo kaBuatépnans, th otaBepd xpdvou Kal tnv UNEPAKs-
VUON ToU KIVnThpa.
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11.
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Aiakdyte v tpopodoaia tou Kivnthpa.
Adate ato képbdos Puph ion pe 30. Enavandfete w epwthpata 4, 5 kai b.
Awate oto képdos Puph ion pe 100. EnavandBete ta epwthpata 4, 5 Kai 6.

LUYKpIiVeTe ta tpia ypa@hpata and us nponyoUpeVes EpWINCEIS. T Nnapatnpeite; yia nola angd us Tpeis TPES
€xoupe kanUtepn andkpion;

la tnv kaAUtepn and us TPEIS anokpicels ONPEIDATE T0 XpOvo kaBuatépnans Kal tn ataBepd xpévou.
Yrnonoyiote 10 képdos P tou efeyktA, wote o1 800 autés otaBepés va BeAtuwBoUv katd 30% (oupBouneu-
teite tov NMINAKA 1 tnhs Bewpias).

PuBpiote tov edeykth otn véa auth tph tou P kal enavaddfarte ta epwthpata 4, 5 kai 6.

YUYKPIVETE TNV andKPIoN TOU KIVNTAPA (HECW TOU YPAPAKATOS TOU KataypapikoU ) e thv andkpion and 1o
BéAuaoto ypdpnpa twv TpIdv nponyoUpevwy nepintdoewy. Eivar éviws pikpdtepes katd 30% o xpovos
kaBuaotépnaons kail n otaBepd xpévou;

Enitaxdvete 1ov dc KivnthApa péxpl pia ataBeph otdBun otpo@®v Kal agou tnv diatnpAcete eni PIKPO
xpovikG Bidotnpa, emBpaduvete. H petaBon s taxdtntas yivetal pe v gioobo emBupntas upns (SV/W)
o€ autépatn Aeitoupyia tou edeyktA. Av o edeyKktas dev eival tunonoinpévos, n petafonn tns taxdintas
yivetal pe tn BonBela kdnoiou notevaiduetpou. AkonouBNate auyKkeKPIPEVO PETWNO TAXUTATWY TOU OXA-
patws 20.13 (nAnpn ypapph). Kataypdyte tny taxdinta 1ou TaxUpETPoU.

Kataypdayte ta ohpata avdbpaonstaxitntas o€ KAtaypapiko.

Alakéyte tnv tpopodoaia tou cuathpatos.

A. Metphoels xapaktnpioukwv dc Kivnthpa

1.

Tpo@obothote Tov KIVNTAPa Kal NepIYéVeTe Péxpl va otaBeponoinBei n Agitoupyia ou (otaBepn axdtnta
MepIoTPOPnS ).

Yuvbéoete 10 BoAtdpetpo (napdAinia) kar apnepdpetpo (oe oeipd) otnv pogodoaia tou de Kivnthpa
kal yetaBdnete tn ponn petaBdnovias 1o unxaviké goptio tou Kivnthpa (pe atnon ths nédnons). Le
pIkpoUs Kivnthpes Nédnon pnopei va epappootei pe tpifh otov dEova.

MapevoxAROTE BNUATIKA TOV KIVRTAPA PE HIa HIKPH andtopn eAdiwon tns emBupnths tpns (apvnukn
Bnuaukn puetaBonn). H petaBoAn auth avuotoixei oe Siadikacia nédnaons. L1o kataypapiké napatnphote
Kal EPPNVEUCTE TNV anNdKPIoh TOU KIVNTAPAQ.

EnavandBete 1o epdtnpa 3 yia d0o diapopeukes TipEs tou képdous P. MMds ennpedzel n uph tou P tn
OUMNEPIPOPA TOU KIVNTAPQ;

Meldate 10 k€PBOs Tou efeykth P, €101 dhate n ponh tou va eival cuykpiolpn pe us pIf€s kal va napouaia-
otei verph nepioxn (dead zone). Kataypayte th vekph zdvn (eAdxIotn TPA eKKivnons Tou Kivnthpa).
Katd tn peén tns vekpns zdvns Xxpnoigonolnate PIKpEs UPES s tdans 0bnynaons (evbeikukd and 0-
10% tns neploxns t@ans obhAynans tou dc Kivntapa oe Volt).

Metphate tnv taxdtnta Kal EUPECa th ponh Tou dc Kivnthpa PETpvVIas 10 pedua tpopodoaias, oxhua
20.9.
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PEYMA KATANAAQLHX TAXYTHTA NEPIZTPO®HL
s tpoodoaias tou dc KIivntipa (o€ Volts A Hz /A mA)
(og A) atpo@és / min

7 Ixedidote kal 0xoAIAOTE Th XAPAKINPIOUKA PONAS - taxdtntas - peUpatos Tou dc Kivnthpa oas.

TayuTnTa

E. Metphoels XxapakinpioUuKwV TaxXUPETPOU

porr} / goprio

1. Metpnote pe BoAtdpetpo (h ouxvopetpo, avanoya) tnv é€0do tou taxUpetpou oas yia didgopes taxdtn-

€S NEPIOTPOPNS TOU KIVNTAPQ.

TALH TAXYMETPOY
(o€ Volts)

TAXYTHTA MEPILTPO®HX
otpopés / min
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2. Xapd&e wn gk xapastnpiotsi 1ou 81koU oas TaxUPEeTpou, 1don eE6dou taxUPETpoU Oe axéan e Thy
npaypaukh taxdtnta nepiatpoens, oxhpa 20.11. Kai o1 800 napdapetpor petpidvial aTo TaxUPETPO.

£Eodoc TayupETpou
(owvéernTa / 4-20mA |/ Taon)

t(xpovog)

3. Anénv napandvw kaundin guvdyetar av €xel NoAIKGTNTA N XapaktnpIcUKN Tou TaxUPEeTpoU aas; IXhpa
20.11.

4. Ané tnv napandvw kapnian cuvdyetar av €Xel UGTEPNON N XAPAKINPIOUKN ToU TaxUPETpoU oas; Ixhpa
20.11.

5. Metpnote tdoels (A pelpa h ouxvetnta) otnv £€060 1ou TaxUPETpoU aas Kal

6. AiakpiBdote 1o taxipetpo ous napakdtw upes 0- 10 % - 50 % - 90 % tns ovopacukhs taxutntas MePIOTPo-
@hs. H 8iakpiBwon taxdpetpwy npolnoBétel tnv Gnapgn kal deltepou akpiféatepou taxupetpou. lotéoo

010 guykekpIpévo Bhpa diakpiBwon eival n dianiotwaon 6ti n.x. 10 10 % tou TaxUPETPOU avUaToIXEi npay-
patukd ato 10 % tns péylotns YetpoUpevns TIPAS.

4° 1piwpo

YT. PuBuioeis tou P edeysth oe KAelowd Bpoxo

1. Adote duo Bikés aas UPEs 010 Xxpovo kaBuatépnans Kkal oth otaBepd xpGvou (Ndoo pikpd eniBupeite va
eivai), unonoyiote tnv uph tou képdous P kar enavaddBete ta epwthapata B.9, B.10 kai B.11. Eivar @
anotedéapata 1a avapuevopeva;

2. Tpopobdothote 10 ouotnpa Kal NEPIPEVETE PEXPI va anokatactaBei n ioopponia. Kataypdyte 1o opdnpa
eAéyxou Poviuns katdotaons (tdon ava@opds - Tdon taxoyevwhtpias N oTPoPEPETpoU ).
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3. Au€hote to P katd 20% and tnv nponyodpevn uph. EnavandBete 1o epdtnpa 2.

4. Meimote 10 P (and i BéAuotn upn) katd 20%. EnavandBete 1o epdtnpa 2.

5. Ané us pewaPonés oto k€pdos 1ou eNEYKTA, TI GUPNEPACHATA EXETE YIA TNV ANOTEAETPATIKOTNTA TOU
enéyxou oto opdapa (pe NoAU pikpd opdApa Kal peydno képdos Npdow Bpoxou o éAeyxos eival enap-
khs ), 6rou: v=P.e, driou e = opdrua.

6. Awate gto képdos P pia pikph tuph Kal unonoyiote 10 apdnpa pévipns katdataons. Kataxwpiote 10 gtov
MINAKAB.

7 Adote diadoxikés upés ato P kataxwpizovias ndvia 1o opdnpa atov [NINAKA B. Luvexiote péxpis dtou n
andékpion apxioel va napouaidzel actéBeia (onpavikn taddviwon).

MINAKAL B
P EMIBYMHTH TIMH METPOYMENH TIMH IOAAMA (SV-PV)
(SV/W) THL TAXYTHTAL (PV/X) THE TAXYTHTAL
NMEPIZTPO®HX MEPIZTPO®HX
Volt atp/min Volt otp/min Volt atp/min

8. Me wn BonBeia tou MINAKA B oxedidate tn ypagikh napdotacn tns petafoAns 1ou o@danpatos Yévigns

Kkatdotaons, e_, OUVAPTAGEI Tou avanoyikoU kEpdous P.

opaipa

KképSog-P
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Ané o nponyoUpevo 8idypappa, Nws vopizete 6u ennpedzel o P éAgyxas 10 opdipa pévipns katdaota-
ons; [epinou oe nola uph tou Pto opdapa povipns katdataons €xeltn pikpdtepn upn tou; T gupfaivel pe
NV UNepakovuon;

Awote 600 dikés oas TPES ato Xxpovo kaBuatépnons kal oth ataBepd xpovou (NG00 pikpd emBupeite va
eival] kar enavaddpete ta epwthpata B.4 kai B.5. Eival w anoteAgopata @ avapevopeva;

Alakéyte th popodoaia tou ouathpatos.

Advate oto képdos P pia pikph tupn. Mapevoxnhote Bnpatika tov Kivnthpa Pe pia pikph anétopn adgnaon
010 puUBUIOTA oTPOPMV Tou eeyktN (Beukh Bnpaukn petaBonn).
Metpnate tn péylotn udh Pe Ty TeAIKA TPA TNS anokpions Tou Kivnthpa (Jéow tou aigBnthpa taxdn-

tws). H 8iagopd twv 600 upmv (péyiotn - eikn) ivel tnv unepakdviion tns andkpions ToU KIvVRTApa.
Kataxwpiote 10 anotéAeapa atov MINAKAT,

Adate diadoxikés Tpés ato P kataxwpizovias ndvia tnv unepakdviion otov MINAKA T, Zuvexiote péxpis
6tou n andkpion apxicel va napoucidzel aow@Bela (onpavukh aAdviwon).

MINAKALT

P Méyioth uph Tedikh UPA Ynepakdévuaon

Volt otp/min Volt otp/min Volt otp/min

15. Me tn BonBeia tou MINAKA T oxedidate tn ypaikh napdotacn s petafons tns uNepakoévons ouvap-

thaoel 1ou P pazi pe auth tns petafonis tou opdnpatos.

opahpa UTIEPOKGVTION)

KépBOg-P
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16. Ané 1o nponyoUpevo ypadgnpa nola nigteUete 6u eival n kaddtepn uph tou képdous P;

17, Enrtaxdvete tov dc Kivnthpa péxpl pia aaBeph otdBun otpopdv kal agol tn diatnphaoete eni Hikpd
Xpoviko6 didotnua, eniBpadivete. H petaBonn tns taxdtntas yivetal pe v eicodo emBupntas upas (SV/
W) oe autdpatn Aeitoupyia. Av o eAeyktas dev eival tunonoinpévos, n petafoAn tns taxdtntas yivetal ue
n fonBeia kdnoiou notevaoidpetpou. AkoAouBhate CUYKEKPIPEVO PETWNO Taxuthtwy tou axhpatos 20.13
(nAnpn ypappn). Kataypdyte tnv taxdtnta 1ou TaxUPETPOU.

18. Kataypdyte ta ohpata avddpaonstaxiintas o€ Kataypaiko.

19. YuyKkpiVete US taxdintes anokpions kal US UMEDAKOVTIOEISYIa OAES TS NEPIMTMOEIS avoIKtoU kal kAeIatol
Bpoxou pe avabpdoers taxdtntas (kavie 6Aes Us anaitoUPeves ouVBETEIs Kal PETPACTELS, MOU aas gival
YVWOTES and nponyoUpEva epwthpata).

20. YLuykpivete 10 apdiua pdviuns satdaraons yia 6AE€s US NEPINTWOEIS AvoIKTOU Kal KAEIoToU Bpdxou.

21. Extenéate €Aeyxo taxdtntas kivnthpa (Beukn Bnuaukn petaBonn).

22. ExteAéote gleyxduevn nédnon kivnthpa (apvnukh Bnuaukn petaBoAn). Epunvedote th xapakinpiou-
kh Nédnans tou Kivnthpa.

L. Epwrthoels

'y 3
1,5} 1,5¢ 1,5
1 1 N 1 Lo
D.E ™ ﬂgE‘ B ﬂ,ﬁ
u 1 1 i i t u i ] '] .__! u i 1 | .
o 01 02 03 04 0 o1 02 03 0 o1 02 03
(a) (B) (y)
Ixrjua 20.14: Bnuatkés anokplioeis Kivntipwv pe unepakdvton: (a), (B) un anobektés kai (y)

anodektn

1. TMoia eivar n B€Auatn andkpion ané us napakatw anokpigels kal yiati; MNoia eival ta pelovekthpata twv
AoIndv anokpicewy;

Ixebidote éneyxo Kivntnpa e duvatdtnta avaotpo@hns s popds NePIoTPOPNS.
lati 1o opdrua eneyxou evioxietal katd tov €neyxo and tov P eAeyktn;
Ixedidote 10 kUKkA®Pa 0dhynaons tou dc Kivnthpa.

Méoous 1ponous NEdBNons KIVNTAPWY yvwpizete (touddxiotov 4);

Katda tnv ekkivnon o dc kivnthpas cuvbéetal pe di€yepon geipds kal apéows apydtepa napdiinda. Marti;

N A W

Méowv e1dwv rexvorioyies ata taxUpetpa yvwpizete; MNds uAonoleital évas arobnipas Béons & taxin-
1as & ponns;

-
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8. MMoia eival n puaoikh onpagia tns ugtépnons gTous algBnthpes taxdintas;
9. Tpéneil ol ynxavikoi zeUktes (ouvbeapol, coupler) va eival draumtorh euéikiol;
10. Le nepintwon kakns pnxavikns alzeugns twv afévwv U npofAnuaranapoucidzovial;

11. MNds o1 guvbeoponoyies 81éyepans tou dc Kivnthpa enitpénouv guvduaapoUs yia tnv kaAdtepn cUPNeEpI-
Qopd oe oTPOPES, ponh Kkal katavanwan;

12. Yndapxel aviioipopn [ / euBeia oxéon ponns O /waxgtas nePIOTPOPNS Tou dc Kivnthpa Kkal aviiotpoPn
[ / euBeia oxéon ponns [ / pedpatos dec kivntapa, oxApa 20.14.

13. H dpdon tou P eneywth eival o andodatepos €neyxos kal epapudzel pia andhn avadoyikh dpdan, éva
képdos ndvw oto opdnpa eéyxou, adnd eival avenapkhs yiat

14. 0 P edeyktns dev enapkei yia tov akpiBh kai iIkavonoinuko €Aeyxo evos dc kivnthpa yiati

15. 0 Peeywtns ouvnBuws napouaidzel opdipa otaBepns katdotaons e yiati

16. H avEnon tou avanoyikoU képbous (aviiopoga n peiwon tns avanoyikhs zdvns PB) tou eAeykth au€dvel
[ / peidver U tnv taxttnta nepiotpopis tou de kivntpa, oxhpa 20.6.

17. HaG€non tou avanoyikou képbous (aviiotpoga n peiwan tns avadoyikns zdvns PB) tou eAgyKtn peidvel
10 napapevov opanpa otaBepns kawdotaons e, oxhpa 20.6 (y).

H. Napawnphoels - Lupnepaopata

B. Mapapthpata
Mapdptnpa I: Avddpaon

To kAaoIké oUotnpa pe avddpaon penetdtal yia tnv Nepintwon evioxuth képdous Pue apvnukh avadpaon 4
oto oxnpa 20.2 to kKEpbos avdabpaans k = 1.8nn:

e(t) = eioodos - k.6€0b0s = opanua eAgyxou
¢€060s = P.e(t) = P. (eicobos - k. €E0dos) = P.(SV - k.PV]

¢€obos ~ P
gioobos 1+ Pk

G = KEpPbOS Krielotou Bpdxou = =guvdptnon petagopds

To opdApa eival o Kivntnpios pnxaviopos (810pBwukn SGvaun, evepyds 10xUs ) wwv IAE, 5nA. autd enionaivel
ot0 olothya tnv avdykn yia 816pBwon, anAd kal evioxudpevo (10 NAEKTPIKG OAPA NoU avunpoownevel 10
opdnua) odnyei ka 61opBwvel 1o cUotnpa. Ita IAE 0 képdos G eival yvwatd kal aav ouvdptnon peagopds. MNa
oV KAEIOTO BPOxX0 €XoUpE va napatnphooupe (Ndvia oe oxéon pe 10 avoiktd obotnpa) ou:

a.  éxel yeyanUtepn otaukh (pakponpdBeopun) akpiBeia éAgyxou
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B. eival Aydtepo euaioBnto oe petafoA€s Twv xapakinpIcUKDV twv eGaptnpdtwy tou

y. 0iopBavel autdpata to AGBos tou guaThpatos

0. o1 avoxés twv eGaptnpdtwy tou pnopei va eivar pIkpotepes yia idia anddoon

€. petaPonn ins eE6dou npokanoUpevn and petafonn tou képdous eival pikpdtepn atov KAEeIatd Bpodxo

Ol X6V petaBon atov kAGdo avatpopoddtnons enidpd euBéws otnv €€0bo tou ouathpatos (evd petaBo-
An 010 Nnpdow Ppoxo éxel pikpn enibpaon otnv €€060)

z. 1Biarépa yia us xaunAaés ouxvotntes (otaukh akpiBela) o kAados avatpopodotnons anoteei euaioBnto
Apa tou TAE

n. Meldvel 1o BopuPo and to clotnpa npos tnv €£o0do Tou cuothpatos

8. evioxuon otov npdow Bpoxo, au€avel 1 AGyo onpatos / 86puBo (SNR) kal €l peidvel 1o B6puBo otnv
€€odo tou auathpatos

. apvnukh avddpaan, aAddzel tnv andkpion ouxvetntas 10U CUCTAPATOS, eAaTIdVEl 10 kEPDos Kal augavel
v euotdBela

AvtiBeta n Betikh avadpaon pnopei va €xel kataotpo@IkEs ENINTWOEIS aotdBelas h Kkal €viova evioxutikd
anoteléopara.

Mapdptnpa ll: 0 P eneyktis

0 efeykths taxutntas, BA. oxhpa 20.4 (a) ouvexds ouykpivel tnv eniBupnth axdtnta PE Ty NPaypauki
taxdtnta 10U Kivnthpa kal napdyel diopBwukh dpdan, étav n diagopd pewal aut@y twv dUo Taxuthtwy eival
HETPACIYN. H npaypaukh taxdtnta kataypagetal ie kwdikonointh otpo@dv (taxdpetpo). 0 ouvABns tinos 1ou
PID kai tou P edeykth eivai:

t
MV(t) = Pe(t) + k [e(t).dt + D.%
0

MV(t)=P.e(t)

MNa va puBuiooupe évav edeyktn wnou PID (Proportional — Integral - Derivative), BA. oxApa 20.5 npénel va
eniné€oupe us napap€tpous:

PB = Proportional Band = Zadvn Képbous =1/ P=1/K,
| =K, Integral Action = Reset = OAokAnpwukh Apdon

D = Derivative action = Rate = Alagopikh Apdon

Ano epneipikoUs kavoves unodoyizoupe and napapétpous T Kai L, petpoUpeves otny kapndin tns anowkpl-
ons, BA. oxhpa 20.8, 6u:

TYNOX EAEMKTH PB % k =1(sec) D (sec)
PID 100/[1.2%T/L) 2.0%L 05%L

o
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H oAokAnpwukn kai biagopikn dpdon pnopodv va pnbeviotouy Bétovas k =1 =0 kai D = 0.'"Eta1 oxnpatizou-

pe B, PD, Pl kai PID eAeyktés. Etal évas P eneykths udonoieital kai pe PID edeykth, andd pe 1=0 kar D=0.

Mapdptnpa lll: Ténoi dc Kivnthpwv

Lta napakdtw oxhpata divovial o TUNIKES XapakiNpPIoUKES peUPatos / taxdtntas yid alykpion, CUVAPTACE! TV
oTPOP@V ToU KIvNthpa yia dc kivnthpa Biéyepons oelpds (a), dc kivnthpa Bindns (split) diéyepons oeipds (B), dc
kivnthpa napaAnAns Siéyepons (y), dc kivnthpa pikts Biéyepans (6) kai dc kivnthpa pe otaBepd payvamn ().

i -
c
=
A " )
E | E TayinTa
| Tayirmra 2 TayuTnTa \Ié:
5 5 o
= (= .
g“. E“. Peupa
E Peupa Peupa E ,:\‘/><
Purn‘T F'uml'r Punr’T
(a) (B) (y)
( ] % N s
E.h El Eﬁ
TaydrmTa nopaAning
AP v
P
a a siéyepon
oeIpag
= - -
Pormn Pom TayuTnra
(5) (€) {o7)

Ixrjua 20.15: Xapaktnpiotikés Poniis - Taxdtntas - Peduatos dc kivntipa 81€yepans ocipds (a), dc
Kivnuipa (6inArs) split 61éyepans oeipds (B), napdAAnAns 6iéyepons (y), piktis Siéyepons (6)
Kal pe ataBepd payvitn (e
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Y10X0l ThS AOKNnONS

b1dpkeia doknans: 12 816aktKEs wpes

Yto ténAos tns doknaons ol pabniés Ba eivar Ikavoi:

=

=
=
=
=

=

va yvwpizouv th AgItoupyia Tou Kivnthpa ouvexous peUaTos:

1. va unoAoyizouv 1a TexvIKA xapakinpIoukd tou dc Kivntapa.

2. va unofoyizouv tn xpovikh andkpion Tou dc Kivnthpa.

3. va unodoyizouv v anodafh tou dc Kivnthpa.

4. va unonoyizouv tnv anofafh kai tn gtaBepd xpdvou Tou CUCTARATOS.

va puBpizouv 10 alatnpa tou Pl edeyktn.

va xapaogouv Th oTatkh Xxapaktnpigukh tou aigBnthpa / petatponéa.

va ouvbéouv tn Bidwa€n (emBupnth upA, evioxutas, puBpizépevo olotnpal.
va yvwpizouv kal pefetolv tov Pl edeyktA:

1. va epappézouv Bnpatikés anokpicels oto guotnpa Pl eAeyktn - dc kivnthpa.

2. va diakpivouv Kal guykpivouv TUs BNpaukés anokpigels Tou eneykth atov nadpoypdpo / Kataypaike.

3. va oxebidzouv th gTaUKN XaPAKINPIOTIKA TOU EAEYKTA.

va geAetolv h cupnepIPopd 1ou kAEIoToU CUCTAATOS:

1. va oxedidzouv us faBuides 1ou kAeIgT0U CUGTAPATOS.

2.va oxedldzouv s OTatIkES XapaKINPIoTIKES PE B1dpopa poptia KivntApa.
3. va PEpolv tnv AAXIOTN on eKKivNons Tou KIVNTthpa (verph zdvn).

4. va axoflidzouv tnv enidpacn tns petafonhs 1ou eAEYKTA Ndvw oUS GTPOYPES TOU KIVNThPA.

Anapaitnta e€aptpata

Ma tnv npaypatonoinon s doknaons eival anapaitnta ta e§As uAika:

S NS NS NS

‘Evas DC kivnthpas 10x00s pikpétepns tou 100 Watt

‘Evas Pl eAeywias (vAonoieitar kar pe PID edeystr, addd ye D=0)

‘Eva otpopopetpo (kwbikomnoinths atpogdv) tou kivnthpa, eE6dou 4 - 20mA (A 1-5V)
‘Eva kUkAwpa o08Aynans Kivnthpa, €1066ou 4 - 20 mA (A 1 - 5 V) pe onukh anopdvwon
Mia pnxavikh oUzeu€n G€ova - kwdikonointh otpoPdV (coupler)

Kawbdiwaoels ouvdeons eAgyKTN - TPOPAHETPOU - KIVNTAPA

‘Eva noAUpEetpo (apnepdpetpo, BoATGUETPO, WHOHETPO PE NXnTKO ohpa (buzzer))

'Y
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v/ 'Eva kataypagikd 1-5V/4—20 mA
v/ 'Evas nadpoypdgos dinAns 8éauns

Baoikn Bewpia

Linv nponyoUpevn doknon peethBnke n dpdon evés P edeyktn. Eibape 6u évas P edeykths pnopei va
Adoel annid npofAnpata, napouadidzel dpws Kal onpavukd pelovekthpata. Eva pelovékinpd tou eivar n
EUPAVION TOU QaIVOPEVOU tns avtiotdBuions [offset], apol ouvhBws napouaidzel opdApa owBephs (U6vI-
uns) katgotaons e .- l1a va Eenepaotei 1o Np6fAnpa autd npéner o edeykins va dnpioupyei pia dpdon
enéyxou pe pndevikh diaklpavan. MNa 1o Adyo autd atnv avadoyikh dpdon npoatiBetal évas 6pos nou eival
avanoyos otnv olokANpwan tou opdapatos. 0 odokAnpwths eigdyel pia npéoBetn dpdon eéyxou, nou Ba
Slapkei uéxpl va pndeviotei o opdnpa. To atoixeio tou oAokAnpwth ouxvd avaQépetal kai sav dpdon enava-
tonoBemnans [reset action). H “noadtnta” tns dpdons eaptdtal and pia otaBepd T nou ovopdzetal xpovos
enavatonofetnons [reset time ). Etol n pewaBAnth eAgyxou nou ogeidetal oto ouvbuaou6 avafoyikhs Kal
odokANpwuKAs dpdans éxel th popeh:

MV(t] =P e(t] + k * dBpoioua opaipdtwy e PIkph Xpovikh nepiodo

6nou e(t) eivai to opdApa eAéyxou (e(t) = SV - PV = Set Value - Process Value) kai Ki = Tir

Y10 oxhpa 21.1 gaivetar n §pdon ou avadoyikou (P) kai tou oAokANpwtikoU (1) otoixeiou tou eAeyKtA.
ln.’u‘.‘m:-q inﬁ.ﬁ‘rﬂq

£E0B0g

1/%p cioodog=1

Ysec)

1 t{sec)
:

(a)

Ixua 21.1: (a) P 6pdon ka1 (B) | pdon €€d6ou evis Pl eAeykth yia eloobo pnuaukni ouvdptnan -
otnv €€obo tou edeyktr (MV/Y)

Onws nbn avagépape, n oAokAnpwtKkh pdon | peidvel (pnbevizel) 10 opdnpa otaBephs katdotaons e H
onokAhpwon tou eleyktn, |, avugtoixei oe yvApn twv opadpdtwv p€tpnons. H atgnon tns oAokAnpwtikhs
dpdons | népav tns BEAuotns uphs pundeviopol tou opdnpatos otabepns katdotaons e (6nA. | > | ﬁéﬁum]
dnpioupyei npoBAnpata unepakdvuons (péylotns unepdywons). H | §pdon evos edeykn, divetal oto oxhpa
21.2.
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Ixrua 21.2: (a) Avadoyiki 6pdan kai [B) oAokAnpwtiki §pdon atnv €600 evds ouotipatos
eAeyxduevou and éva Pl eAeykt yia eloobo Pnuatikn ouvdptnon - otnv €€obo [PV / X) tou auati-
uatos [Kivntipa, pétpnon taxduetpou)

Mapawmphote ato oxhpa 21.2 6t avEnon tns avadoyikhs Spdans (a) peidvel 1o opdnpa pévipns katdotaons,
augdvel 6pws tnv tandviwon 1ou cucthpatos. Enions, ato id1o oxhpa, napatnphaote 6u at§non tns oAokAnpw-
ukns dpdons (B) peldvel 1o opdApa Pévipns katdataons, aUEAVEI GUWS TNV UNEPAKGVTION TOU OUCTAKATOS.

And ta avwtépw ouvdyetal Ou:

1. navadoyikh P8pdon enitaxvel tn diepyaaia (tnv €086 tns) yia va gtdoel yphyopa kal va Eenepdoel tnv
eniBupnth upn,

2. nodokAnpwukn | 6pdon enimaxivel h kaBuotepei tnv kiion (taxdtnta) npoogyyions tns emNBUPNTAS
UpAs.

Mava puBpiooupe (Kkavoupe tuning, peyoundpoupe, kaAipnpapoupe) évav eAeyktn (kateuBuvtn, controller)
wnou Pl (Proportional-Integral: Avadoyiké - 0AokAnpwuKG ), npénel va emAEEOUNE TS NAPAPETPOUS:

PB = Proportional Band = Zcovn Képbous=1/P=1/k
| = Integral Action = Reset = OAokAnpwukh Apdaon

(av xpnoigonolotpe PID eAgeykth unbevizoupe th Siagopikh 8paon)

Ané epnelpikoUs kavéves yia éva Pl eneykth eninéyoupe Uus TPES ths zdvns képdous PB kal tns otaBepds
ofokAnpwukhs dpdons k oOppwva pe tov MINAKA 1.

MINAKAE 1

EAETKTHE PB % I=k D
sec

Pl 100/[0.9%T/) | 3.3*L 0

‘Onou T kai L eivar n ataBepd xpdvou Kal 0 vekpos xpdvos aviiatoixa 10U gUCTAPaToS.
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Aladikaoia

Katd tnv ekténean tns doknans akonouBhate ta e€ns BApata:

1° wpiwpo

A. Medéin kal éAeyxos tns Katdotaons 10U Kivntapa ouvexoUs tdons?

1. Avayvwpiote tn Béon kal enéyEie tnv katdotaon 10U KUKADPATOS Kal TWV ENAPDV.

2. Luvbéote 10 wpopeTpo ata dkpa tou potopa. Ti évBelfn éxete; Moia gival n yvdpn gas yia tnv katdataon
T0U poTOpQ;

3. Xuvdéate 10 wpodpeTpo ota drpa tou otdtn. Tiévoelgn éxete; Mola eival n yvdpn oas yia tny katdotaon 1ou
otdn;

4. EnéyEe niBavés diappoés 1ou KukAWPATOS ToU oTdTN Kal ToU POTopa UE PEYYEPOHETPO.

5. XYuvbEote pnxavika tov aioBnthpa (kwdikonointh) taxutntas (otpopdv) otov Kivntnpa (ouvABws n
ouvbeon yivetal pe évav anid opiykthpa).

6. XLuvbéote 0 KUKAWWPA 08hAynons atov Kivntnpa (oupBouneuteite 10 TexvIKG pUANGDIO Tou KUKAMUATOS).

7 Luvbéate éva apnepduetpo oe oeipd atnv tpopodoaia Tou Kivnthpa.

8. Metphote tnv taxutnta Kkal éPpeda Ty ponn tou dc Kivnthpa (pepdvias 1o pelpa katavdAwons Tou
KIvnthpa).

9. MetaBanete 10 pedpa tpopodoaias (Gpa kal 10 Poptio) 10U KIVATAPA Kal ONEIDOTE KABE Popd tnv EvOel-
&n tou aigBnthpa taxdtntas. fupnanpdote tov MINAKA A. H tedeutaia othAn tou nivaka cupnAnpwvete
pe tn BonBeia tou nivaka petatponns (NAEkIpIKG ohpa oe taxdtnta) tou aigBntnpiou nou divetal oto
texviké tou puAandadio.

MINAKALZA
PEYMA KATANAAQIHI ENAEI=H AIZBHTHPA TAXYTHTA
pogodoaias dc Kivntipa TAXYTHTAX MNEPIZTPOOHX
[A] [Volts A Hz A mA ] [otpogés / min]
10. Ané tov NMINAKA A oxedidate tnv andkpion tns taxUtntas NEPITPOPNS TOU KIVNTNPA CUVAPTACEI Tou pedpa-

10S nou tov diappéel.

1BA. nponyoUuevn daknan 20
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TayuTnTa

| (pedpa - A)
11. Aiawdyrte tnv tpopodoaia Tou Kivnthpa.
12. Yuvbéate 10 kataypapikd otnv €odo tou aioBnthpa Taxuthtwy.

13. Tpogobdotnate tov KIVNTAPa Kal NEPIPEVETE Héxpl va otaBeponoinBei n Aetoupyia tou (otaBeph taxdtnta
MEPIOTPOPAS ).

14. Ané tnv anékpion Tou Kivnthpa unofoyiote 10 xpovo kaBuatépnans, tn ataBepd xpGvou ToU KIVNTAPad Kl
v unepakdvuon.

15. Aiakdyte v tpopodooia tou Kivnthpa.

Inueiwon: Av ato epyaatiplo bev undpxet Kkataypaguso unxdvnua, 10Te ouunAnpwvouue €va nivaka

oav oV napakdiw:
XPONOX ENAEI=H AILOHTHPATAXYTHTAL TAXYTHTAMEPILTPOOHX
[ sec] [Volts fHzrimA | [otpogpés / min |

Mava petphooupe v évdelEn tou aioBnthpa taxdtntas cuvbéoupe napdiAnia atnv €066 tou éva fontd-
pepo. H tpith othin tou nivaka cupnAnpdvetal e th BonBeia texvikdv puidadiwv.

Ané tov nivaka autd teAikd axedidzoupe thv andkpion tns Taxytntas GUVAPTACE! TOU XPGVOuU.

'Y
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B. Anpioupyia kai éAeyxos tou ouothpatos avoiktol Bpoxou

1. Ixebidote 10 Bopikd Bidypappa BaBuibwyv (block diagram) eAéyxou avoiktoU ToU KIVNTAPA, XPNOIKO-
nolwvias us povades tou Kivnthpa, Tou eAEYKTA, Tou algBnthpa taxUtntas kal 10U kukAdpatos 0dhynans
ToU KIvnthpa.

2. Yuvbéote 10 KikAwpa 0dAynans tou dc kivnthpa otnv €060 (MV, Y) tou eAeykth (controller).

3. Itnv é€obo MV, Y] tou eAeyktn Smote pia tiph s emAoyns aas, n.x. 50 % h napevoxahaote Bnuaukd tov
KIVNTAPA PE pIa PIKph andtopn al&naon oto puBUICUKG 0TPOP@Y Tou eAEyKTA (Beukh Bnpatikh petapBo-
An).

XPONOX ané tn guypn tns TAXYTHTANEPIETPO®HL
ENTOAHE AAMATHL XTPOOQON [ Volts AHZAmA]
(Bnpaukhs napevéxinans) [ ovpopés / min ]

0 sec

1sec

2 sec

4. Tpopodotate tov KIVNTAPA Kal MEPIPEVETE Péxpl va otaBepononBei n Agitoupyia tou (otaBeph taxdtnta
NEPIoTPOPAS ).

5. Ito Kkataypa@ik6é napatnphate v andkpion Tou Kivnthpa. And 1o ypdenua auté unonoyiote 10 xpévo
kaBuatépnans, tn gtaBepd xpdvou Kal TNV UNEPAKBVTICN TOU KIVNTAPA.

6. Me tov edeywth otn BEon MANUAL endéyEte 1o MV. Me tov édeyxo tou MV Kkai pge pévo KkpIthpio tnv
avayvwaon -ané 1ous Pabniés- 1wV oTpoPiyv 10U OTPOPOUETPOU, ENITAXUVETE Tov dC KIVvNTApa PEXpI pia
gtaBepn awdBun atpopv Kai agol tn diatnphoete eni Yikpd xpoviké didatnpa, eniBpaduivete. H petafo-
AN tns axutntas yivetal pe v 6060 (MV/Y) tou eAeykth oe xeipokivnto (MANUAL). Av o efeyktis Sev
eival tunonoinpévos, n yetafonn ths taxdtntas yivetal pe tn fonBela kdnolou notevoidpetpou. Akofou-
Bhote ouykeKkpIPEVo PEtwNo taxuthtwy tou oxhpatos 20.13 (nAhpn ypapuh). Kataypdyete v taxdn-
10 10U TaxUPETPOU.

Tayrmmra Awm
(oTp/min)

Ixqpa 21.3: Métwno (profile
eAéyxou) obriynans taxutntas
nepiotpopns Kivntipa (enitd-

i!- xuvan - ataBepn taxvnta -
enippdbuvan)

-
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7 A€ioAoynhote tnv enituxia eAéyxou oas oto xelpokivnto (MANUAL).

8. ZavanpoonaBnote 1o BApa 6 oto xeipokivnio (MANUAL) tpéno Agitoupyias, Mou avuotoixei oe EAgYX0
avolktou Bpdxou, pe peyanltepn npoondBeia kal epnelpia tou paBnth, péxpl teAikhs eMITUXias.

9. Md6oo duokoAn aas gaivetal auth n (xeipokivntn) Siadikaoia; Ti npoteivets;

10. Aiawkdyrte tnv po@odoaia 10U CUCTAPATOS.
o ry
2° 1piwpo

[. Anpioupyia, ouvbeon Kal éfeyxos U cuothpatos edéyxou Kelotou
Bpdxou

1. Tuvbéatetov aioBntnpa taxutntas otnv eicodo [PV, X) tou eAgyktA. LIn nepintwon nou o aioBnthpas €xel
€€odo tdon, n glvdeon auth eivarl pia anAh digUppatn olvdean. Av n €€odos eival pelpa anaiteital va
pegonafnoel kikAwpa petatponns pedpatos o€ ton. Av n é§odos eival nadpoocelpd, anaiteital va pego-
AaBhoel kUkAwpa petatponhs ouxvotntas oe on (f-to-V converter).

2. TonoBethote tov eAeyktn atn Béan AUTO kal Sdate pia uph (evbeikurda 50 %) otnv emBupnti upn (SV),
6nA. NnapevoxANOTe BNPAUKE ToV KIVNTAPA WE pia pikph andtopgn aGEnon s eniBupntas tupns (Beukn
Bnuaukn petaBonn). Adote ot képdos P upn ion pe 1o 50 Kal 010 ouvieAeath oAokANpPWTIKAS Bpdons
[ uph ion pe 50 s.

3. Tpogpodothate tov Kivnthpa Kai NepIPéVeTe uéxpl va ataBeponoinBei n Agitoupyia ou (otaBepn axutnta
MepIoTpOPns ).

4. Y10 Kataypagikd napatnphaote Ty andkpion 1ou Kivnthpa. And 10 ypdenpa autd unodoyiote 10 Xxpdvo
kaBuatépnaons, tn gtaBepd xpdvou kal TNV UNEPAKBVTUCN TOU KIVNTAPA.

5. Aiakdyte v tpopodoaia tou KivntApa.

6. Adote oto képdos P upnh ion pe 1o 100 diatnpdvias otaBepd 10 cuviedeoth oAokAnpwtkhs dpdons I.
EnavandBete w epwthpata 2, 3, 4 kai 5.

7 Adote oto képdos P upnh ion pe 0 150 Siatnpdvias ataBepd 1o ouviedeoth onokAnpwukhs dpdans I.
EnavandBete w epwthpata 2, 3, 4 kai 5.

8. Luykpivetetatpia ypaphpata and ts nponyoUpeves epwthcels. Tinapatnpeite; MNa noia and us tpeis upeés
P éxoupe kanUtepn anékpion;

9. PuBpiote 10 Képdos P otnv tiph auth kai aughate 1o guviedeath odokAnpwtkhs dpdans | gto 100 s.
EnavandBete w epwtapata 2, 3, 4 kai 5.

10. Apnate 10 Kképdos P otnv uph auth kal aufhote 10 guviedeath odokAnpwtukhs dpdons | oto 150 s.
EnavandBete w epwthpata 2, 3, 4 kai 5.




11.

12.

13.
14.

15.
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Luykpivete ta tpia teAeutaia ypaphpata. Tinapatnpeite; Na nola and us tpeis TIREs 1ou | éxoupe kanltepn
andkpion;

Maus upés v P kai | yia us onoies éxoupe tnv kadUtepn andékpion ONPEIDOTE 10 Xpovo kaBuotEpnaons
kal tn otaBepd xpoévou. Ynonoyiate us dUo otabepés tou edeyKktA, P kai |, dote o1 0o xpévol va Bedtw-
Bouv kata 30% (oupBouneuteite tov MINAKA 1 tns Bewpias).

PuBpiote tov eleykth aus vées autés upés kal enavandfete ta epwthpata 2, 3, 4 Kkai 5.

LUYKPIVETE TNV andKPIoN TOU KIVNTAPA (HECW TOU YPAPAKATOS TOU KAtaypadikoU ] e Tty andkpion and 1o
Bénuato ypdpnpa twv nponyoUpevwv nepintdoewy. Eivar dviws pikpdtepes katd 30% o xpdvos kaBu-
gtépnons Kal n otaBepd xpévou;

Aiakdyte tnv 1pogpodooia tou cuothpatos.

3° piwpo

Al.

PGBuion Pl edeykth oe kAgiowd Bpdxo (Ynodoyiopds BéAuatou P)

TonoBethote tov eneykth oto AUTO (autépato).
PuBpiate tnv €€0bo tou eneykth oto 50 % A aphate tn otnv tefeutaia ths B€on npepias.

MetaBdnete tnv €€obo tou eAeykth. MetaBonés tns 1aEns tou 2-5% eival enapkeis. (MeyéBuvon tou
display tou kataypa@ikoU SieukoAlvel i pétpnon twv L kai T).

Apou kataypdyete tn Bnpatkh napevexAnon PETPATTE TOUS XPOVOUS:
L = Dead Time = xpévos kaBuatépnons

T =Lag Time Constant = otaBgpd andrpions

ApoU kataypdyete tn Bnuatikh napevéxanon PEPhate Tous xpovous: PuBpiote tov edeykth eninéyo-
vias képdos kal otaBepd odokAnpwaons auugwva pe tov MINAKA 1 tns Bewpias. Auth n unonoyioukn
61abikaoia 10xUel yia Siatapaxés dpa kai 6tav petaBdioupe tnv emBupnth uph SV (Set Value ).

Au€naote andtopa v emBupnta tiph tns €€66ou (Bnpatkh Biéyepon] kal kataypdyte tnv andkpion ToU
aioBnthpa taxdtntas NepIoTPoPhs (e Kataypagiks).

Avti yia kataypa@iké otnv €080 tou aioBnthpa taxUtntas cuvdéate napdidnia éva BoAtpetpo (av n
¢€obos tou aioBntnpa eival tdon).

Tpogpobdotnhate tn didtagn.

‘Otav gtaBeponoinBei n katdotaon dnpioupyhote Eavd Bnpatikh Biéyepan Kal kataypayte Us TPES NS
1dons avé deuteponento otov NINAKA B.
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MINAKAL B
XPONOX TALH TAXYMETPOY TAXYTHTATIEPIXTPO®HX
[sec] [ Volts ] [ otp /min ]
1
2
10

10. Me tn BonBeia tou MINAKA B, oxedidate tnv nelpapaukh andkpion kivnthpa kAgiotoU Bpoxou und Pl
éneyxo oe Bnuatkh diéyepon.

TaYUTNTA MEPIOTPORPIG
(oTp/min)

Xpovog (1)

11. Aiarkoyrte tnv tpogodoaia.

12. PuBpiote 10 guvieneoth onokAhpwaons tou eAeyKth atnv UPA Nou unonioyiote 010 ep@INpa 5 Kal 10
P=50. EmA€€te pia emBupnta upn SV (Set Value).

13. TpogodotAate 10 clotnpa. Kataypdyte atov MINAKA T tn péyiatn Kkal tnv teAikA TPA Tou aieBntApa
axutntas. H diagopd (enmBupnta uph - tefikh upn ) diver to opdApa pévipns katdotaons, evad n Siagopd
(péyiotn Tpn - teAIkA TPA) Bivel tnv uNEPAKGVTION TOU CUCTAKATOS.
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MINAKALT
MEMZXTH TAXYTHTA TEANIKH TAXYTHTA IOAAMA (SV—PV] | YNEPAKONTIZH | P
oe Volts | oe otp/min oe Volts | o€ atp/min oe atp/min oe atp/min

14. Aiakoyrte tnv tpogodoaia.

15. Au€hate 1o képdos P, popodothote 1o olotnpa kal kataypdyte atov [MINAKAT us upés tou P, tns péyiatns
taxdtntas Kal tns teAikhs taxdtntas NePIOTPOYPAS Tou KIvnthpa. Lin cuvéxela unofnoyiote 0 opdipa
MOVIMNS Katdaotaons Kal TNV UNEPAKOVTION TOU CUCTAPATOS.

16. EnavandBete 1o epidtnpa 12 yia Pepikeés UPES ToU képdous P.
17, Metn BonBelatou MINAKAT oxedidate 1o ypa@npa tou opAaApatos Kal tns UNEPAKkOVTIGNS CUVAPTATEI TOU

kEpdous P.

UTIEPOKAVTION
opakpa (oTp/min) (oTp/min)

P

18. An6 10 nponyoUpevo didypappa, Nws vopizete 6u ennpedzel n petafonn ou képdous tou Pl efeyktA,
NV andékpIon TOU CUCTAPATOS;
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4° 1piwpo

A2. PGBuion Pl efeyktn o kieiow PBpoxo (Ynodoyiopds BéAuotou |
kai Pl)

1. PuBpiote 10 avanoyiko képdos P tou edeykth atnv uph nou unofoyioate oto epwtnpa A1.13 Kal 10 guvte-
Aeoth odokAnpwons | = 50 sec. EmAéEte pia emBupnth uph SV (Set Value).

2. Tpogobdothote 10 guatnpa. Kataypdyte atov MMINAKA A tn péyiotn kai tnv tedikh tph tou aigBnthpa
axutntas. H Siapopd (emBupnth upn - tefikh upn) divel 1o opdApa pévipns katdotaons, evd n diagopd
(péyiotn Tpn - teAIkA TPA) Bivel tnv uNEPaKGVTION TOU CUCTAKATOS.

MINAKAZ A
MEMEITHTAXYTHTA TEAIKH TAXYTHTA IOAAMA (SV—-PV]) |YNEPAKONTIZH| I=k
oe Volts | oe atp/min oe Volts | oe otp/min oe atp/min oe atp/min sec

3. Aakdyte invipopodoaoia.

4. Au€harte 1o ouviedeoth oNokAhpwans, Ipo@odothate 1o ouatnpa kal kataypdyte atov MINAKA A us upés
tou |, tns péyiatns taxdtntas kai tns tenikns taxdtntas NEPISTPOPNS TOU KIVNTAPA. LTtn guvéxelia unonoyi-
ot€ 10 aQdApa povIPNs KAatdataons Kal TNV UNEPAKAVTIGN TOU CUGTAHATOS.

5. EnavaddBete 1o epddtnpa 1 yia pepikés upés tou kEpdous P.

6. Metn BonBeiatou MNINAKA A oxedidote 1o ypdpnpa tou opAAPatos Kal tns UNEPAKBVTIONS CUVAPTACEI TOU
ouvteneoth ofokAnpwons | =K.
UTIEPaKOVTION
opdipa (oTp/min) {oTp/min)
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7 And 10 nponyoUpevo didypappa, Nnws vopizete nws ennpedzel n petafonlh tou guvieneoth olokAnpw-
ons | ou Pl eneykth, tnv andkpion Tou cuaThPaToS;
8. Enitaxuvete tov dc kivnthpa péxpr pia otaBeph otdBun otpopdv kal agoU thv diatnphcete eni Pikpo
Xpoviko didotnpa, otn guvéxela tov enifpadivete. AkolouBhaoate 10 PETWNO TAXUTATWY TOU OXAPATOS
21.3 (nAnpns ypappn) n evadAakuka kanola dAAn evioAn. Kataypdyete tnv taxdtntd 10U TaxUPETpou
Kkal thv andkpion tou dc Kivnthpa.
9. RKataypdyte ta ohpata avddpaons taxuintas O Kataypapiko.
10. Luykpivete us taxutnies andkpionsyla 6Mes us NepINTOOEls avoiktoU Kal kAglotou Bpoxou pe avadpdacels
taxutntas.
11. Yuykpivete Us urgparkovtioers yia 6AES TS NEPINTMOEIS avoIKIOU Kal kAglotou Bpdxou pe avadpdaels
taxutntas.
12. Luykpivele 10 opdnua poviuns Katdotaons yid 6Aes Us NEPINTDTEIS avolktoU kal kAelotol Bpoxou.

E. Epwthoels

1
2
3
4
5.
6
I3
8
9

10.

11.
12.
13.
14.
15.

Mds eniuyxdvetal ouvexns €6odos, 6tav o xpévos oNokAnpwans eival peyanos;

MMs emnéyetal o xpdvos onokAhpwaons;

Ti onpaivel o xpévos ofokANpwaonNs yia tn H€pnon Tou opanpartos;

Ti onpaivel o xpévos oAokANPWONS yia TS PHETPATEIS YEVIKG;

Ti emBupnté enituyxdvel n odokAnpwaon otov txaio B6pufo tns pétpnans;

Ti avemBupnto enituyxavel n oAokAhpwon ous Aentopépeles (petafonés) pias pépnons;
AinAaaciaopés tou avanoyikoU képdous unodinAaaoidzel tnv avanoyikh zdvn;

AinAaoiaopds tns odokAnpwtukhs dpdons unodinAaacidzel 10 Xxp6vo NPOoEyyions tns TEAIKNS TIPAS;
Ennpedzetal n eAdxiotn tdon ekkivnons 1ou Kivnthpa (vekph zavn) and tov Pl eAeykin;

Moia n enidpacn tns petafonns v napap€tpwy puBuions tou Pl eAeyKTh NAvw gus oTpoPES ToU KIvn-
pa;

MNéte 6pa n avadoyikh dpdon (apxh / péoov / €Aos diatapaxns);

MNoéte 6pa n oAokAnpwukn pdan (apxn / uécov / t€Aos diatapaxns);

H ofokAnpwukh 6pdon | peidver L / au€aver [ 1o opanpa otaBephs katdotaons e

H oAokAnpwan tou PID eAeykt, |, avuiotoixei oe pvaun [ /waxdnta O wwv opaApdtwy pépnons.

H al€non tns odokAnpwukhs dpdons | népav tns BéAtiotns uphs pndeviopol tou opdnpatos otabephs
Katdotaons e (BnA. 1> 1 ﬂéﬁ“m] au€avel [ / peidver O tnv unepakdvtion tns anékpions oty taxutnta
MEPIOTPOPNS TOU KIVNTAPA.
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IT. MNapawnpnoeis - Lupnepdopatd

L. Mapapthpata
Mapdptnpa I: 0 PID eAeykths

0 edeykths taxdtntas cuvexds auykpivel Tnv eniBupnth taxdtnta Pe thv Npaypatkh taxdnta 10U Kivnthpa
kal napdyel d1opBwukh dpdaon dtav n diapopd petal auty twv duo Taxuthtwy eival yetphaiun. H npaypaukh
taxUtnta kataypdeetal e kwdikonointh otpo@dv (taxupetpo). 0 cuvABns tinos tou PID kai tou Pl eAgyktn

eival:
t

MV(t) = P.e(t) + k [e(t)dt + D. de(t)
0

t
MV(1) = Pe(t) + k [e(t).dt
0

MNa va puBpiooupe évav eAeykth wnou PID (Proportional — Integral - Derivative), BA. oxApa 20.5 npénel va
eniné€oupe us napap€rpous:

PB = Proportional Band = Zdvn Képbous=1/P=1/K
| = Integral Action = Reset = OAokAnpwtukh Apdon

D = Derivative action = Rate = Aiagopikh Apdon

Ano epneipikols Kavoves unonoyizoupe and napapétpous T Kal L, petpolpeves otnv kapndfn tns anokpi-
ons, ou:

TYNOX EAEMKTH PB % k =l (sec) D (sec)
PID 100/(1.2*T/L) 2.0%L 0.5%1

levikg n edpeon twv BéAuowwy P, | kai D napapétpwy eival pia aévan diabikaoia (trial and error method )
diadoxikmv npooeyyioewv Kal BeAUDOEWY.

H ofokAnpwukn kai iagopikh dpdon pnopodv va pnbeviotouy Bétovas k =1 =0 kai D = 0.'"Eta1 oxnpatizou-
ue P, PD, Pl kai PID eneykiés. Evas Pl efeyktns (uAonoleitar kal pe PID eAgykth, addd pe D=0).
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‘EAeyxos LtdBuns Yypou
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b1dpkeia doknans: 12 816aktKEs wpes

Yto ténAos tns doknaons ol pabniés Ba eivar Ikavoi:

va puBpizouv tnv 10x0 tns aviAias.

va PEtpolv 10 Xpévo (avanoyo tou xpGvou andkpions] yia 1o yéuiopa s de€apevns.
va unonoyizouv tnv napoxh tns aviAias.

va axedi1dzouv tn otatikh xapaktnpigukh tns avidias.

va unonoyizouv tnv anoAaBh (képbos) tns avidias.

va axedidzouv tn otaUKA XapaKINPIGUKA ToU PEtatponéa.

va e§nyolv tn petafonn Uyous, und tnv enidpaon s diatapaxns.

I R Ry

va unoAoyizouv us tip€s v P kal | avtigtoixa.

Anapaitnta e€aptpata

MNa tnv npaypatonoinon s doknaons eival anapaitnta ta e§As uAika:

Mia 6e€apevi kuivBpikh h opBoydvia pikpns diatopns (evdeikukd 20 cmX20 cmX1m)

Mia avtdia 1/4 HP

Mia niektpikh h nveupaukn Bava enéyxou pons (BonBd kai atnv udonoinon tns Siatapaxis) h
‘Evas puBpioths (eAeyktns) avidias

YwAnvooels, Baves anopdvwons

‘Evas petatponéas (aioBntapas) owBuns de€apevis e€66ou 4-20 mA i3 1-5 V

‘Eva kataypa@iké BropnxavikoU h epyactnpiakol TUNou yia Kkataypaph anokpicewv

‘Evas nadpoypdgos Sikdvados (pe pvapn) yia napakoAolBnon anokpioewv

N NN NSNS SN NS

‘Eva noAupetpo pe Boppnth (buzzer) yia éAeyxo ouvéxelas kanwdiwv

'Y

L 4
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Baoikn Bewpia

MpopAnpata eAéyxou otdBuns deapevdv napouacidzovial ge NoANES BlIOUNXAVIKES EQAPUOVES:
1. Awnigwipia vepod Kal KAUOTUWYV.

2. Movdéa enetepyaaias Auudrawv.

3. ldiaoguvbebeueves SeEaueVes.

4. Yopondertpisd godyuata K.

0 édeyxos otdBuns deCapevhs eival and ta nio kAaaikd napadeiypata, nou yia BéAtigto éNeyxo anaitodv
xpnaiponoinan PID eAgyktdv. Lnv daknon nou akonouBei o éAgyxos tns otdBuns Ba yivel pe évav Pl edeyktn.

A. Baoikh Bewpia Pl eAéyxou owdBpuns

Yus dUo nponyoUpeves epyactnpiakés acknaoels yvwpioape 1o péio tou P kar Pl edeykth otn peiwon tou
0@AApatos kal otn Peiwon tou otaukoU (P6vipou) opdAuatos e . Ebw epappodzoupe tov Pl €Agyxo otn pétpn-
on kai éAeyxo otaBuns pias de€apevis. H de€apevih Bewpeital kai eival (pazi Ye 1ov NAEKTPIKG NUKVWTA] 10
Baoikdtepo otoixeio odokAhpwons oth Uon und tnv évvola O OToIXEINDEIS, guypIaies NoodTNIES PeUCTOU
(€6 vepol) aBpoizovtal cuoowpeutkd otn Se€apevih. H ofokAnpwtikh 8pdon otn Se€apevh eival BnAadh
evboyevns, watdoo évas Pl eneykths npooBétel véa, npdoBetn odokAnpwtikh 8pdon pe otdxo va PeIDTEl 10
otauké opadpa atdBuns tns de€apevns, dnAadn 1o opdApa:

Ypdnua = emBupnth otdBun - npaypaukh otdBun

Avénoya av to opdnpa gival Beukd h apvnukd, dnA. n atdBun pias de€apevis eival peyandtepn h pikpotepn
s eniBupnths, o eleykins Ba dpdoel euBEws h avaatpoga oe Bdva elgpohs h Bdva ekpons, dnws gaivetal Kkal
oo oxhpa 22.1.

MAPAAEITMA EYOEIAAPALH ANTILTPO®H APAXH

‘EAeyxos LtaBuns [ia peiwon ardBuns peiwan €100 [lia peiwon ardBuns avénan erpons

Ixnpa 22.1: EuBUs / Avdotpogos €deyxos
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0 ouvhBns tinos tou Pl eAeyktA eivai:

MV (t) = P. opdApa +k * Gépoiopa opaAlpdtwv o Kamoio Xpoviké didoTnpa

Bupizoupe 6u yia va puBpicoupe évav edeyktn tWinou Pl (Proportional — Integral) npéner va emAé€oupe s
napap€Ipous:

PB = 1/P=Proportional Band = Zcvn Képbdous

k =1=Integral Action = Reset = 0dokAnpwukn Apdaon

Ltn npd€n dpws o edeykths puBuizetal, and epneipikols kavoves nou paivovial atov MINAKA 1.

MINAKAL 1
TYNOX EAEMKTH PB % I (sec) D (sec)
Pl 100/([1.2%T/L) 2.0%L 0
PID 100/(1.2*T/L) 2.0%L 0.5%L

‘Onou L Kkai T o vekpds xpdvos kal N ctaBepd xpOvou aviigtoixa, Mou YVwpioaye oe NponyoUHEVES AOKNTEIS.
Annol napdpuetpol nou ennpedzouv onpavukd i diadikaaia en€yxou tns otdBuns eivai:

» neuaigBnoia tou eAgyKTA Kal tns pétpnans

» nandkpion xpovou eNeyKIdv, aigBnthpiou kal dAAWV otoixeiwv

» nbiepyacia kal ol aBpoigukés xpovikeés kaBuatephaels 1ou Bpdxou

B. Metpntés atdBuns - otaBpipetpa

Yndpxouv didpopa €idn otaBuipétpwy, dnws anéAutns otdBuns kal diagopikns otdBuns, otabpipetpa xwpn-
ukowntas, owaBpipetpa udAou kal otaBpiuetpa pe nAwthpa (pAotép), Biakdntes otaBuns KiA. Ixapata 22.2
kai22.3.
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Ixpa 22.2: a) AndAuta ka1 B) Siagopikd oraBuiuctpo tinou xwpnukdtntas kai Siakénins ordb-
pns pe nAwtipa (pAotép)

Ixrjpa 22.3: ItaBuiuetpo vdAou (a, P, y) kai avaidoyiké otabuiuetpo nAwtipa (pAotép)

EKPOH EIZPOH ———
] I ! \ OFF
(a) ()

Ixrjua 22.4: Mapouoiaon Siakontwv kavovikd (anevepyonoinuéva) a) avoiktav / B) KAeiot@dv
(Normal Open-N0) / Normal Close-NC) ka1 euBeia / avdatpogn Spdon Siakontdv eAéyxou atdBuns
yia eyfantzopeves kai eEwtepikés avidies

H"'
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Lto oxnhpa 22.4 divovial dUo ubpaunikd kukAwpata pe avidia. 1o npwto n unofpixia avidia adeidzel in
oe€apevn kai, étav néoel n otdBun n avidia yivetal off, evd ato deltepo n avidia yepizel tn deCapevh kai, dtav
avéBer n otdBun kai n de€apevh Kivbuvelel va unepxeidicel, n avidia yivetar off. Mpdkertal yia 800 KovEs
6pdoeis pe avtiBeto anotéAeopa. I’ autd o Adyo n idta€n avidias - pAotepodiakdntn oto ox. 22.4 (a) ovopd-
Zetal kavovikd avolkth (normal open-NO) eva oto ox. 22.4 (B) kavovika kigioth (normal close-NC).

‘Evas onpavtikds napdyovias nou ennpedzel tnv kadh Agitoupyia tou cucthpatos eféyxou, eival n Sraspifw-
ontou petatponéa otdBuns. Me tov 6po draxpifwon evés opydvou h aioBninpiou, opizoupe th ocwoth avu-
0T0iXnoN 10U PUOIKOU PeyEéBous nou autd napakodouBei, oe nAeKtpIkG onpa. Lo oxhpa 22.5 BAénoupe tn
d1adikaaia diakpifwons evos petatponéa atdbuns.

—— 50 20 —

- @ T (8)

Ixrjua 22.5: a) PuBuizéuevn nepioxni (avtigtoixnan nepioxns petpolpuevns perapantis Kar pubui-
zopevns aripatos) nAektpovikoU avaperadétn otdBuns 10 - 50 cm / 4- 20 mA ka1 B) n 6iabikaoia
é1akpiPwons

Ixnua 22.6: Opyavo éi1akpiBwons
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I. Avtdies

01 avtdies avtdolv, avappopoulv, cupniézouv kai dnpioupyolv poh peuctd, oxhpata 22.7 kai 22.8. 0 éney-
X0S OTnv NEPINTWaon pIkp@yv avididv pnopei va eival edkonos, 6nws kai Ye évav dc kivnthpa, BA. doknon 20.

Ixnua 22.7: Ixnjua 22.8:
Xoyxpovn avidia pye nAektpovikn oénynan Tunoir avidiwv Kai Aertoupyia tous

Lto oxnhpa 22.9 divovtal n xapaktnpioukh pias avidias, dnAadh n kapndAn tou pavopetpikol Gyous cuvap-
toel tns napexdpevns and tnv avidia pons (oxapa 22.9 (a)) KaBds Kal o1 XapaKINPIGUKES KOIVOV OUVDEDHO-
Aoyidv twv avididy, n.x. oe celpd kal napdndnda (oxapa 22.9(B)).

A HOVOUETPIKG Uipos [em) A pOvoUETpIKG Uroc [em)
200 — 1
175 2*APR, ~
150 T . avmi
108 L .. OVTAIES OF OEIpA
100
25 L] e ‘lvr-..__‘_‘hmrrl.ftq mapdhinha
50 N
25 . Sgrd
pqﬁ[r-r’r:l porj[m’ /5]

10 20 30 40 50 60 70 80 90
(a) (B)

Ixpa 22.9: (a) Xapaktnpioukés avidias kai (B) avididv oe ocipd kai napdAdnia
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Ixnua 22.10: Xapaktnpigukn avidias: Aivetar n 10xUs Kal napoxij auvaptioel tns 1axutntas nepi-
awpogrs s avidias yia Siapopetikes tipés Siagopikns nieans

Ito oxhpa 22.10 eikovizetal n xapaktnpioukn avidias, dnA. n 10x0s kal napoxh ouvapthoel tns axytnias
nepiotpoPns tns avidias yia diapopetikés UPES diapopikhs nieans.

MnopoUpe va BeAudaoupe tn Aeitoupyia pias avidias pe éva KikAwPa avakukdogopias peuatol nepi tnv
avtdia. To kUkAwpa autd BeAuaotonolei peuatoduvapikd i Aertoupyia tns avidias kal petafdanner pe peyand-
€pn diakpItikh IkaveTnta 1o onpeio Aeitoupyias ths. H avidia (6nws kal kaBe Gpyavo ypapphs peuotol) enéy-
xel kaAUtepa -pe peyaddtepn diakpitikh Ikavdnta- 6tav n ntwon h n avdnweén nieons eivar péyiotn. Enions n
xpnaipgonoinon Bavav anokonhs kal napadinAiopou BonBolv otn guvthpnaon tns aviAias.

Ltn Biopnxavia ol avidies eAéyxovtal e d1dpopous Tpdnous, ONws pe:
a. €Aeyxo avoiypatos / kAeioipatos pias Bavas (otpayyadiopd) oxhpa 22.11 kal

B. €neyxo nepiotpoghs tns avidias.

A HOVOPETPING Upog [cm] A % Pnpamer mapevoyhnon
100 — 100
A I‘,...u-l-"""I
// y,
/
/

%0 4RI 50

/S

] 50 100 usmisauﬁmasmﬁm’"
(a) (B)

Ixfpa 22.11: (a) Xapaktnpiotikés S1dpopwv tinwv Bavav, (B) xpoviki anékpion pias fdvas
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Aiadikaoia

Katd tnv ekténean tns doknans akonouBhate ta e€ns BApata:

1° tpiwpo

A.

1.

Eicaywyikés Apaatnpidtnies

Katagkeudaote v nelpapatkh didragn enéyxou otdBuns Kkal avayvwpiote ta gtoixeia eAéyxou otdBuns
(6e€apevh, Bava, otaBuipetpo KA.) kaBs kal th Agitoupyia Spdaons 10U CUCTAPATOS, M.X. EIOPOA YIa
véulopa tns de€apevhs h ekpoh yia ddelaopa tns deGapevns.

Inueiwan: otnv doknan dexduacte ot n beapevn pas 6laBEtel uia espon e xewpokivntn Bdva (n.x. Bpuon)
eva o efeyktAs emdpd ndvw otn Bdva nou puBuizettnv ewdpon. Av n katagkeun eivatavtiotpogn, n dadwsa-
ola tns doknons dev afAdzet

2.
3.

B.

Avayvwpiate us diapopes puaikeés povades nou Ba xpnaiponolnoete.

Ané ta texvikd puinddia kataypdyte us eAAXIOTES Kal TS PEYITTES UPES TWV QUOIKDOV povadwy nou Ba
XPNOIYOMOINOETE.

Metphote tnv napoxi tns avidias kai tn petaBon nieons [ AP ] A pavopetpikd Gyos tns avidias. H
napoxn petpdral he éva OyKOUETPIKG Boxeio, evd n petaBoAn nigons ( AP) pe éva gopnto Siagopikd
HavopeTpo h pe duo tonika pavopetpa AP =P — P A pe affous euneipikoUs tponous.

Ixedidote (oe xapi mm) tn otaukh xapakinpiotkh s avidias, yia v avidia 10U ouoThPatos aas,
oxhpata 22.9 kai 22.10.

AiakpiBwon petatponéa otdBuns - Luvdeon Pl edeyktn pe
petatponéa atdbuns
Yuvbéate tov Pl efeykth e tov petatponéa otaBuns otnv gicodo tou efeyktn (PV / X).

AiakpiBdarte 1o petatponéa owGBuns, oxapata 22.2 kai 22.3. Na avapetadotes (transmitters) petpnidv
01d8uns pe €€0do 4-20 mA(h 1-5 V/n BiakpiBwaon yivetal Baoel tou napakdw nivaka:

Mn6eviopés (zeroing) Mepioxh pétpnons (span)
0% 10 % 50% 90 %
4 mA 5.8 mA 12 mA 18.4 mA

Apxiote va yepizete tn de€apevh pe vepo.

Xpnoigonoidvas éva pakpu (1 m) kawaképupo owdhva BaBuodoynpévo oe cm H,0, uetpnate kai ou-
YKPIVETE TNV Npaypatkh gtdBun, 6nws tn petpdte and tnv évdelEn tou owAnva kal and 1o Yepntn
otdBuns. Kataxwpiate us petphoeis atov MINAKA A kai unonoyiote 1o o@ddpa.

o
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MINAKAL A
METPHIHAMNO LOAHNA METPHIHANO XTAGMIMETPO IOAAMA IXETIKO YDAAMA
(cmH,0) (o Volts i mA) (oe cm H,0) | (oecm H,0) %
0%
10 %
90 %

5. Me tn BonBeia tou MINAKA A oxeBidote tn xapaktnpIoukh Tou Petpnth otdBuns (petatponéa) kai tn

petafonn tou opdnpartos.

oraépn (oe cmH;0)

opdipa oraBpiperpou (oe cmH, O)

orabdpn (oe Volts)

oTadpn (oe cm)
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[.’EAeyxos KukAwpatos avoikiol Bpoxou

1. Itov éneyxo avoiktol Bpdxou o paBnths npoonaBbei va enitixel tnv eniBupnth otdBun, puBuizovtas thy
€€060 10U eNeykth Kal napakoAouBdvias (o0 paBntas kal 6xi 0 eAeyKTAS) v otdBuNn onukd eite oto
otaBpipetpo, eite péoa and tn didpavn deapevn.

2. TonoBewrote tov efeykth oe xelpokivntn Aeitoupyia (MANUAL) kai petaBdnete tnv €€086 tou (MV/Y)
X€lpokivnta.

3. Kataypdyte tn atdBun otn de€apevh avd deutepdnento wal kataxwpiote us upés atov MINAKA B, éws
étou enituxete tnv eniBupnth otdBpun.

MINAKAL B
XPONOX METPOYMENH XTAGMH
(o€ sec) (oe Volts) (o cm)
0
1

4. Mewn BonBeia tou MINAKA B oxedidate tnv andékpion 10U CUGTAHATOS.

oradpn (oe cmy)

¥povoc(oe sec)

5. Moia vopizete 6u eival ta NAgoveKThPATa Kal MoIa Ta PEIOVEKTNPATa atov €Agyxo tns atdBuns pias deta-

pevhs pe alotnpa avolktol Bpéxou;
| uU.H_U 1.3
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2° piwpo

A. Anpioupyia kai éieyxos kukA®patos kieiotol Bpoxou

v A w o=

10.

11.

12.

Yuvbéate v €€obo tou edeykth (MV/Y) atov 0dnyd tns Bavas.

Yuvbéate tnv eioodo tou efeykth (PV/X] otnv €€obo tou petpnth otdBuns (otaBuiuetpo).
Avayvwpiote us didgopes povades tou ouathpatos avoiktol Kkai kielotol fpodxou.
ILxedidote 10 didypappa BaBuidwy tou cuathpatos avolktoU Kkal kAglotou Bpdxou.

Opovtiote aote apxikd n deCapevh va eival adeia Kai n Bava ekpons va eivar kagioth. TonoBethate tov
eAeykth oe autdpatn Asitoupyia (AUTO).

Awote otnv €i0o60 Tou eAgYKTA TV EMIBUPNTA TPA Tou UYous tns otéBuns (Npooé€te va eival onpavukd
HIKPGTEPN and 1o UYos tns de€apevis).

Yuvbéate 1o Kataypa@iks (h tov nadpoypdeo) otnv €080 tou PetpNTh otdBuns.
PuBpiote 1o képdos P = 100 kai 1o guvteneoth odoknhpwons | = 100.

Tpopodothote 10 oUotnpa. It1o kataypagiké (A otov nadpoypdgo) napakodouBhote tn petaBodh ns
gtdBuns, péxpl va anokatactaBei n icopponia, atnv eniBupnth uph tou Yous tns ataBuns.

Kataypdyte tnv kapnUAn petaBodns ths ot@Buns (pe kataypagiké A nadpoypdpo) und tnv enidpaon
Bnuaukns diatapaxhs, 10 % tns péyiotns Tpns.

Metpnate 10 xpévo anokataotaons (0 xpévos péxpl N otdBun va graoel oto 95% tns emBupnths TpAs)
Kal TNV UNEPAKGVTION Tou ouothpatos (av undpxel). Kataypdyte 1o anotéAeopa otov MINAKAT.

Kpatmvtas otaBeph th otaBepd onokAnpwons auEhaote 1o képdos P tou edeykth kal enavandfete ta
epwthpata 25 Kai 26 yia 8 diapopetikes TpEs tou P.

MINAKALT

P XPONOX AMOKATALTAIHX YNEPAKONTIXZH
[ sec] [cmH,0]
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13. Men BonBeiatou MINAKAT oxebidote To ypdpnpa Tou xpGvou anokatdotagns Kal tns UNEPAKGVTIONS yid

us diagopes tpés wou P.

¥POvoC anokaragTaonc

14. IxoAIdote 10 ypd@npa Nou NPoEKUYE.
15. Aiakdyre tnv tpogodoaia.

16. Adeidote tn beCapevn.

UTIEPOKGVTION

kEpdoc - P

17, Aiatnphote v uph tou P = 100 kar au€norte to ouviedeoth onokAnpwans | = K.

18. Tia 8 diagopetikes tpés tou k enavandfete ta epwinpata 25 Kal 26, Kataxwpizovias ta anotenéopata

otov [TINAKA A.
MINAKAL A

P=100 XPONOL AMIOKATAZTALHE
[ [sec]

YMNEPAKONTIZH
[cmH,0]
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19. Men BonBeratou MINAKA A oxedidote 10 ypdpnpa 1ou Xpdvou anokatdatacns Kal tns UNEPAKBVTIONS yid
us diagopes upés wou P.

¥POvoC anokaraoTaonc UTTIEPOKOVTION

20. Ixonidote 10 ypApnpa Nou NPoEKUYE.
21. Aiakoyre tnv tpogodoaia.

22. Adeidate tn de€apevn.

o v 4
3° piwpo
1. Adate otnv €igodo tou eAeyKtn tnv eniBupnth Tph ts otdBuns nepinou ato 50% tou Uyous tns de€apevhs.

2. PuBpiote 10 képbos Kal tn ataBepd odokAhpwaons tou eAgyKiA, Je Bdon ta gupnepdaopata and ta npon-
yoUpeva gpwtapata.

3. ZLuvbéate évav nanpoypdpo otnv eicodo tns Bdvas eiopohs kal napakonouBhate tn petafoAn tns tdons.
4. Men Bdva ekpons avoIKtN Katd 10 APIOU (A HIKPOTEPO NM0C0OTE) TPOPOdOTNaTE 10 oUTTNHA.

5. NapakoiouBhate tnv petaBonn tns otdBuns (oe kataypaiké h naApoypdpo) Kal tns tpopodoaias tns
Bdvas.

6. Mephote 10 xpdvo anokatdotacns ths otdBuns kal tnv (MBavh) unepakdvuon.

7 Anpioupyhote pia Bnpaukn diatapaxh tns otdBuns (n.x. au€hote katd 10% v emBupnth otaBun) Kai
napakonouBhote tn petafonn tns atdBuns. Metphate Eavd 10 xp6vo anokatdotaons Kal thv UNePakevion.

8. Eivaito gUotnpa euaioBnto oe pikpéEs diatapaxes;

9. Metphate 10 opdipa pévipns Katdotaons.

'Y

L 4
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10. Kpatdvtas otaBepd 10 cuviedeoth onokAhpwans, auhote 1o kEPDSos P tou eleyktn, petpdvias KABe
Popa 1 opaApa HGVINs katdotaons (yia Hikpés Bnuatikés Siatapaxes ). Kataxwpiote Us HETPATEIS 01OV
MINAKAE.

11. Enavagépete 1o P otnv apxikn tou uph. Kpatdvras to owBepo au€hote 1o ouviedeoth ofokAnpwaons K,
petpdvias Eavd kaBe popd 1o opapa péviuns katdotaons (yia dIkpEs Bnpaukés diatapaxés ). Kataxw-
piote us petpnoels otov MINAKAE.

MINAKAL E

P IOAAMA =k IOAAMA
[cmH,0] [sec] [cm H,0]

12. Me in BonBeia tou MNINAKA E oxedidote tn petafonnh tou opadpatos pévipns katdataons yia getafodn
ou PKaitouk.

P Ki

opalpya
13. MNdds ennpedzetal 1o opanpa Péviuns Kkatdotaons and 1o képdos ( P ) kal to ouvieAeoth oAokARpwons
(1;

14. Trapathaote tnv pogodoaia kai adeidote tn deGapevh. Kieiote tn Bdva erpons.
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4° tpiwpo

E. PGBpion twou Pl edeyktn yia tov édeyxo ths owdBuns defapevns

1.

© ® N O A W

[N
o

11.
12.

13.

14.

15.

16.

LT.

TonoBethote 1ov eAeykth ato autdpato (AUTO) kal petaBdanete tnv emBupnth uph tou edeykth (SV/ W),
n.x. ané 40 % s péyiotns otédBuns e 50 %. Etor enéyfete tn o1dBun tns de€apevhs oav alotnpa
kAelotoU Bpoxou pe | dpdaon efeyktn. Ynodoyiote us BEAtiotes TpEs tns | dpdaons, pe kpithpia th Bénu-
otn taxutnta andkpions Kal 1o eAdxiato opdApa unepakdvuons kal opdApa otaBepns katdataons o€
Bnpaukh evtoAn afddayns ths atdBuns tns de€apevihs and 40 % tns péyiotns otdBuns oe 50 %. Ixonid-
OT€ 10 JEIOVEKTNPATA Kal 10 NAgOVEKTAKATA.

PuBpiote tov edeykth oe Aertoupyia AUTO, pe P = 100 kai | =0.

PuBpiote tnv eniBupnth tiph tns otdBuns.

Yuvbéate ot otaBpipetpo éva kawaypaiko (A nadpoypdeo).

Tpogobdothate 10 guotnpa.

MapakoAouBnate th petaBoAn ths otdBuns oto kataypaiko (A nadpoypdeo).

‘Otav nioopponia anokataotaBei, Snpioupyhote pia Bnpaukh diatapaxn.

‘Otav n 100pponia anokatactaBei, petphate Eavd 1o xpdvo kaBuatépnans kai tn ataBepd xpdvou.

Metphaote enions 10 XxpAvo anokataotaons Kal tnv UNEPaKGvIIan.

. Ané us petphoels tou epwthpatos 8 unonoyiote us BéAuates TIPES Tou képdous P kal Tou ouvieneoth

odokAhpwans |.
PuBpiote tov eAeyKth ous TPES AUTES.

Anpioupynote §avé pia Bnpaukh diatapaxh kal napakonouBhote thy petafodh tns agtdBuns oto Kkata-
YPAQIko6 (A tov nadpoypago).

‘Otav n 100pponia anokatactaBei, HePAaTe enians 10 Xpdvo anokatdataons kal tnv unegpakoévtian. Yndp-
x€l BeAtiwan otn cupnePIPopPd TOU CUTTAUATOS;

Kavete Us anapaitntes PETPACEIS, DOTE va OXeDIATETE TS YPAPIKES NAPATTACEIS TNS ANGKPIONS TOU CUCTH-
HaT0S Kal Tou opanparos.

[Mola vopizete Gu €ival Ta NAEOVEKTAPATA Kal MOIA Td JEIOVEKTAPATA oTov €Agyx0 ths atdBuns pias de€a-
pevhs pe ouatnpa kielgtol Bpdxou;

Yuykpivete 1a anotedéopata tou eN€yxou KNeIooU Bpdxou Pe autd tou en€yxou avoiktol Bpoxou Kal
oxoAIdote.

Epwthoeis
Mola eivar n diapopd petagu P kai Pl eA€yxou taxdtntas nepiotpophs kivnthpa kal otdBuns de€apevns;

E€nyhote puaikd tn petaBonn (taAdviwon h apdApa) otdBuns und tny enidpacn Siatapaxns. Ti oupBai-
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vel to gUotnpa and guaikh dnoyn;
. Adote texvikés npodiaypa@eEs evas ataBuipetpou.
Moia ta €idn twv otaBuipetpwy;

. Adote texvikés npodiaypagés yia didgopa eidn otaBuipetpwv

3

4

5

6. Adatetexvikes npodiaypages pias avidias.

7 Adote texvikés npodiaypagés pias Bavas.

8. Awarte 1exvikés npodiaypapés cwAnvDOEWV.

9. Tds puBuioape tnv 10x0 tns avidias otnv napandvw doknan;
10. Ti dAdous tpdnous pUBuions aviAidV YVwPIzZETE;

11. 01 peydnes de€apevés yepizouv kal adeldzouv apyd n yphyopa;
12. 01 pikpés deCapevés yepizouv kal adbeidzouv apyd h yphyopa;

13. TidnAdver n otaukh xapakinpioukh (Napoxin vepou ouvaptnoel 1ou udpootatkoU Uyous ) tns avidias pas;
Epunvelaoete autd yia pia pikph aypoikia pe nnyddi kai avidia napoxns vepou;

14. Evroniote npoiévia avididv pe NAEKTPOVIKOY puBpioTés otpop®dV 10xU0S otnv ayopd.

15. Aivetal pia be€apevin L =0 - 2 m, ue kukniko NnuBpéva ecwtepikns diap€tpou 20 / J?[ m. YnoAoyigte Kal

oxedidote tnv aviiotoixn kaBaph petaBonn (ayeBpikh] tns napoxhs €10660u oe m3/h kai tns noodtntas
To0u peuatou oe m3 nou eival ous 9:30 péoa atn He€apevn.

Xpévos Napoxn [m3/h] ItdBpn [m] Noodtnta [m?]

[h] 0 50 100 150 200\ 0 05 1.0 1.5 2| 0 50 100 150 200
10:00

09:00

08:00 /

07:00

16. Adate puaikd paivopeva nou avantiooovial oe diatdEels pe deEapevés kar avtdies.
17. Ti onpaivel otdBun oe appdn peuotd (n.x. undpal;

18. Nati pikpés deCapevés avantiaoouv bives kovid oe Baves ekpons; Mws anopelyetal 10 pavVOUEVO;

o
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L. Napatnphoels - Lupnepaopata

H. Mapdptnpa I: O Pl EAeyktns

0 eneykths atdBuns ouykpivel guvexws tnv eniBupnth gtdBun pe tnv Nnpaypatkh otdBun kal napdayel diop-
Bwukh dpdan, étav n diapopd petafu autdv twv dUo peyeBv eival petphoipn. H npaypaukh atdBun kata-
ypdoetal ye otaBpipetpo. 0 ouvhBns tinos tou PID kai tou Pl edeykth eivar:

t

MV(t) = P.e(t) + K [e(t)dt + D. de(t)
0

t

MV(t) = P.e(t) + ki [e(t).dt
0

MNa va puBpiooupe évav eAeykth wnou PID (Proportional — Integral - Derivative), BA. oxnpa 20.5 npénel va
eniné€oupe us napap€rpous:

PB = Proportional Band = Zcdvn Képbous =1/P=1/kK,
I =K, Integral Action = Reset = OAokAnpwukn Apdon

D = Derivative action = Rate = Alapopikh Apdon

Ané epneipikoUs kavéves unondoyizoupe and napapétpous T kai L, petpodpeves otnv kapninn tns andkpi-
ons, ou:

TYNOL EAEMKTH PB % k =1 (sec) D (sec)
PID 100/(1.2*T/L) 2.0%L 0.5%L

levikd n edpeon twv BéAuatwy P, | kai D napapé-
wpwv eival yia aévan Siabikaoia (trial and error
method ] Siaboxikdv npooeyyicewy kal BeAUMOEwY.

H oAokAnpwukh kal diagopikh dpdon pnopolv va
pndeviotouv Bétoviask =1 =0kaiD =0.Etal oxnpa-
tizoupe P, PD, Pl kai PID edeykiés. Evas Pl efeykths
(uAonoieital kai pe PID eAeyktn, addd pe D=0).

Ixnua 22.12: Kataypagiko 2x3
napauétpawv [PV, SV, MV)
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‘Eneyxos Bepporpaaias

XWPOU PE EAgyKTN
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Y10X0l ThS AOKNnONS

b1dpkeia doknans: 12 816aktKEs wpes

Yto ténAos tns doknaons ol pabniés Ba eivar Ikavoi:

=
=
=

va yvwpizouv kal eEnyoulv th Agitoupyia tou eneykth dUo Béaewv.
va cuvbéouv 10 KUKAwpPa Tou eAeykth BEoewv.

va eEnyolv Us Kupatopop@és €10660u kal eEGBou oto kataypa@ikd (A nanpoypdpo) pe Siapopetikés
UOTEPNOCEIS.

va peAetolv 10 puBpizépevo adotnpa Kal va Bpiokouv T xpovikh Tou andkpion pe diapopetikés diatapa-
XEs.

va peAetolv pe tn BonBela Tou Kataypa@ikoU TS XpovikEs Petafonés tns edeyxdpevns petapintns oe
kAeIoT16 glotnpa eNéyxou.

Anapaitnta e€aptpata

Ma tnv npaypatonoinon s doknaons eival anapaitnta ta e§As uAika:

v

‘Evas xpos eAeyxopevns Beppokpaaias kal Beppavtikd otoixeio (nAektpikd h 4ANo). MiKods nAektpIKds

PoUpvos LIE xo0vous Bepuavans ksdtw twv 10 min pnopei va emtaxuver n 8160KEIQ EKTENETNS TS
doknans

v/ ‘Evas aioBnthpas Beppokpaoias (Beppozelyos h Beppiotop) h evadakukd dipetadiké éAaoua

v/ 'Evas edeykins 800 Béoewv petaBAnths uatépnons (vdomnoieitar kKai pe peds atnv €€obo ouykpiti) A

v
v
v
v
v

evandakukd pe d0o diagopetika dipetannika endopata

‘Eva kUkAwpa 08hynons BeppavtikoU atoixeiou pe onukh anopdvwon (driver)

Kadwdiwaoels cUvbeans eAeyktn - aigBnthpa Beppokpaaias - BeppavikoU atoixeiou

‘Eva nAektpopnxavikd peé n peé otepeds katdotaons (solid state)
‘Eva kataypa@iké udikoU h nadpoypdgos dikdvanos

‘Eva noAdpetpo (pepikd noAUpetpa SiaBétouv kar aioBnthpa Beppokpaaias )
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Baoikn Bewpia - YAonoinon EAeykin Avo Béoewv

0 EAeykths 600 Béoewv eival pia guakeun nou napakoiouBei tn petafonn evos puaikoU peyéBous kal, 6tav

auto Een

gpaoel pia npokaBopiopévn uph (Mou opizel o xphotns ), adfdzel tnv katdotaon s eE680u tou (yia

é€0b0 ouvhBws éxel pen€). Mpokertal SnAabn yia évav on-off edeyktn. Lo oxnpa 23.1 BAgnoupe évav eAe-
ykth Beppokpaaias 600 B€oewv.

avoikTd (ON) ——

avolkTd (ON)

£Eodog
KAeioTé (OFF)

(a) (B)

Ixnpa 23.1: EAeysuis Bepuokpaaias 6Uo Béoewv Kai tpdnos Aeitoupyias tou

01 eAeyrtés autoi napouaidzouv paivépevo vatEpnoans. Aniadn, 6tav n Beppokpaacia au€davel kai 6tav elat-
tvetal, n addayh s eE6dou tou edeykth dev oupPBaivel akpifds otnv idia upnh. Lo oxhpa 23.2 nepiypdeetal

n katdo

ON

OFF

taon tns e€6dou, dtav petafdannetar n eicodos, Kal paivetal n ugtépnan.

EEodoc EEobog £Eobog
——== ON | —»—dT> ON
A Y
OFF [ -----+—%—+p»—<« OFF
":"h "'F s[aﬁnq 1:'rhu "':rP Bi':ur.ﬁuq ILP Efﬂﬂ'ﬁ:;
(a) (B) (v)

Ixnua 23.2:' E€obos 16avikou edcyktn 6Uo BEdgewy - Epunveia tns uotépnans diakontn
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To di1dypappa BaBuidwv evés edeykth dUo Béaewv paivetal oto oxnpa 23.3. To nAeKPIKG ahpa nou pBAvel
and to aieBntApio evioxUetal Kal odnyeital péow tou A/D petatponéa oe evdeikukés 0B6ves (displays), yia
onukh aneikdvion tou peyéBous. Enions odnyeital oth povdda tou guykpith pazi e 1o ohpa and éva xeipokivn-
10 emAdoyéa (notevoidpetpo). To 6eltepo autd ohpa anoteei tnv npotonoBetnpévn tph. Otav 1o ohpa and ©
aioBntApio yivel peyanutepo (A pikpdtepo avddoya pe 10 6pyavo) and tnv kaBopiopévn Tiph, aAAdzer n katd-
otagn tns e§édou.

o
EOHTIE > e | :
—:-:‘> £
E
3
_}. P
o . JERITHPITHS > A
NMPOKAOPIEMENH E

TIMH

Ixnpa 23.3: Aidypappa BaBuibwyv evds edeysty 60o BEgewv
Itnv /0060 tou eAeykth ouvbéetal o katdnAnAo aioBnthpio (sensor). Ma pétpnaon tns Beppokpacias undp-
Xouv pia celpd ané aioBnthpia. Kupidtepa eival ta e€hs:

» Beppozetyn oxnpa 23.4. Mpdkeital yia aigBnthpia nou avdioya pe tn Beppokpacia ivouv pia cuykekpl-
pévn taon oe mVolts (ouvnBéatepos tinos o K).

» Beppoavuotdoers. Eivar aioBnthpia nou avanoya pe tn Beppokpacia petaBaiouy T TP tns WHIKAS
tous avtiowons (ouvnBéatepos tinos to Pt100).

» Beppiotops. Eival aioBnthpia nou, kaBms n Beppokpaaia au€dvel, n aviiotaon tous au€dvel (PTC) A peim-
vetal (NTC).

(B)

Ixrjpa 23.4: 8eppozelyos [probe, ateyavonoinan / Kepadr / kdAuppa, ouvséacis)
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0 kd&Be eneyktns Héxetal cuvhBws €va eidos aiaBninpiou. Anaitnon yia 10 aigBnthpio Nou xpnaiponoleital
eival va napouaidzel kaih ypaupikdtnta. Otav n epappoyn agopd pia peydan nepioxh Beppokpaai®dy, 0Te 10
aloBntApio nadel va éxel ypappikh oupnepipopd. MNa 1o AGyo autd otnv eicodo tou eAeyKkth, undpxel (pazi pe
0V EVIOXUTA - oxApa 23.3) pia BaBpida ypappikonoinons tou aioBntnpiou.

‘Otav o édeyxos apopd tn Béppavan evos xdpou, 16te 0 eneyktns puBpizel tn Agitoupyia evés h NePICTOTE-
pwv Beppavtikdv owpdtwv. Av, aviiBeta, agopd tnv YiEn evds xdpou, 10te 0 eNeyKths eAEyxel Th AgIToupyia
YUKTIKOV pnxavnpdtwyv. Eivar 6pws duvatdy va zntape danote tn Béppavan kai dAnote tnv wugn evds xpou,
(ote n Beppokpaciatou va eival ataBepn (n.x. yia 6AES s Noxés 1ou xpdvou ). Tote xpelazOpaote €vav eAgyKn
e 8Uo eniAoyés Beppokpaaimv kal 800 aveEdptntes eE660us (Blapopetikd xpnaiponololpe dUo aveEaptntous
efeykiés). H pia €€obos Ba enéyxel 10 kUkAWPa Bépuavons kal n dAAN 1o KiKkAwpa YGEns. Ity Goknon auth
Ba e€etdooupe tn BEppavan evos xwpou. H Béppavaon Ba yivel péow evds BeppavukoU atoixeiou. Lto oxhpa
23.5 BA€noupe pia oeipd and t€to1a gToIxXeia.

(a) (B) (v)

Ixfjua 23.5: Bepuaviikd otoixela: enigpaveiakd, eufantizopeva oe vepo, euAdyiagta KiA.

0 ON/OFF €neyxos nou nepiypdyape eival o andoUatepos €neyxos atn Biounxavia kai tnv guon. 0 tinos autds
en€yxou eivai xapnioU kbotous, anid éxi akpifhs ous nepioadtepes diEpyaaies Kal EPAPUOYES EAEYXOU PNXaVAV.
0 ON/OFF €éAeyxos ouvnBws obnyei oe unepakdvuon (overshoot) kal tadavidoers (cycling), 6nws gaivetar Kal
ot0 oxnpa 23.10. ZuvhBws yUpw and to emBuuntd onpeio Ioopponias xpnaiponoleital pia vekph zovn (deadband)
Y10 Va ano@euxBei 10 paivopevo Aokonwy Slakomtk®y dpacewv (pIkpés petaBoEs tns Beppokpaaias yUpw and
v emBupntA tph Ba odnyouce oe aveniBUPNTes ouvexeis petaBonés tnv €€060 tou eNeyKin).

0 ON/OFF éAeyxos pe ataBepd xpdvo avolyokeiaipatos petaBonns tou ped€ (Siakomnukh ouxvotnta) emituy-
XAVEL:

1. Naedaxiotonolei avaykes yia gidtpa.

2. Na peldvel tous kivbivous guvioviopou oe peydna ac cuothpara.
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Ixrjua 23.6: EAcyxos 10xios ue PWM (Pulse Width Modulation) oripa

‘Etal, yia tov éfeyxo tns Beppokpacias xpnaiponololvial nadpoi peydnou xpovikoU phkous yia upnah 10x0
e€6dou kal nadp@v piIkpoU xpovikoU PAKOUS Yia PIkph 10xU eE6dou, yvwath oav texvikh eN€yxou avanoyikoU
xpovou (time proportioning control, PWM], nou eniuyxdvetal pe éva anid peA€ nou avolyokAEeivel Pe KAmoio
npokaBopiopévo xpdvo avolyokdeiaipatos (cycle time). Ito oxhpa 23.6 BAénoupe €va onpa PWM.

la pikph ouxvotnta tou PWM ghpatos, n taxttnta eivar noAu xapnAinh kai n Bepuokpacia tadavidvel chpavu-
kd. Mia andonoinpévn e€Aynon tns petafonns Beppokpaaias oe PWM odhynan eival 6t to Beppavtikd otoixeio
h péoo odnyeital oe kataotdoels ON/OFF adnd dev npoAaBaivel va 0dnynBei ota dkpa aut@y twv kataotdoewy
ON A OFF. Ito oxApa 23.7 gaivetar n taddviwon ts e§66ou tou edeykth 600 Béoewv h tpidv Béoewy (pe
Béppavon / woEn) Kkai ns auth ennpedzel tn Beppokpaoia tou xdpou. Enions oto oxhpa 23.8 napouaidzetal
pia auykpion enidpacns ON/OFF kai avaioyikoU eAéyxou otn Beppokpaaia tou xdpou.

o
A A
Beppavon t a 450
0% AQ&.Q&\__'B?,. E 400 BeppooTanikie
- ﬂ 350 Eheyyog
o 300
K 280
p 200
a
o 150
i 100 avakoymos
a EAEYYOG
8 o
0 10 20 30 40 50 60 7O B0 90 100
Ixnua 23.7: ON/OFF édeyxos Ixnua 23.8:
Bepuokpaoias. To arjua e§6dou tou Kai avandoyikoU edeyku)

edeyktn kai n petafodn tou yeyeBous Anokploeis edeyku) 6Uo BEgewv
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Ltov ON/OFF €éneyxo, éxouv avagpepBei didpopes diakonukés auxvotntes, 6nws 4, 15, 20, 24KkHz. Me thv
EXVIKN auth Agitoupyoulv:

1.

vk~ W

n niertpikh Beppdotpa Kal kGBe ouakeuh oikiakhs Béppavans / wi€ns, n.x. nAEKTpIKN €atia o€ NAEKTPI-
kN kouziva, Bpacthpas vepou, Beppoaipwvas, ateyvatnpas paddi@yv K.

0l YUKUKES / Beppavukes eykataotdaels BIOPNXavikmVv EQAPUOY@Y,
0 popPNTAS KAuaTNPas OE EPATITEXVIKG AEPOOTATO,
ol avidies nou puBpizouv tnv nAguctdtnta evés unofpuxiou,

n 816pBwan nopeias evés diagtnpondoiou.

Ta otoixeia nou ouvhBws puBpizovial eival Bdves, pen€, atoixeia 8pdans, KIVNTNPES, avinies, avePIOTApPES,
ubpaunikda kal Nveupaukd otoixeia. rto oxnpa 23.9 paivetal nws cuvdéovial ta aigBnthpia Kal 1 oToIXeia nou
puBuizovtal ge évav eleykth dUo BEaewvy.

povada

WUl  EEodog pliBpIanE
36 680 0.0
AC o $ b
HTYUG efodoq

s5v
- A r q\
B
aicBnTripacg
PeApZa BeppoRpavias
avepoTipag L )
(a) (B)

Ixnua 23.9: Aidypaupa ouvéeons edeyku) 6Uo kataotdoewv Kai front panel
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H npoodeuurn au€opeiwon tns didpkelas twv ON/OFF nadpdv diatnpei tn Beppokpacia atny eniBupnth uyh
(set point), 6nws @aivetal kai ot oxApata 23.10 kai 23.11.

5190 =
g & 17el ;
2 180 f\ ol ;
E‘ 170 ~ B y7af ]
H o :
= N .
& 150 - g = =
o o N g:
140 5 170l 1s
130 |_| [ _\ é_
120 o senf ey
=TI FET R e FNE Tl FETT FTE T
0 &00 1000 1500 o ] 100 150 200 50 300
Xpovog(sec) Mpovog(sec)
Ixnua 23.10: Ixnua 23.11:
MpopAnuata ON/OFF eAéyxou Bepuokpaaias Enituxis ON/OFF éAeyxos Beppokpaaias

Enions peiwon ins 1dons twv nanpwy odhynons tou Beppavukou otoixeiou, Adyw s deltepns dUvapns tns
ox€ons taons Kal 1oxVos (P=VZ/R], obnyei oe taxutatn ueiwon kai tns napexdpevns Beppikhs 10x0os. Anotée-
opa autoU eival va kaBuotepei n Npooéyyion s emBupnths Beppokpaaias, Nou Gpws eNTUyxdvetal xwpis (A pe
eAdxion ) unepakdvuon (BAéne oxhpa 23.11).

Le 101aitepa annés epappoyés avti tou edeywth dUo BEgewv nou neprypdyape, pnopei va xpnaipgonoinBei
évas anAds dipetanikds Slakonns, dnws gaivetal ota oxhpata 23.12 (B) ka1 23.13 (oe popen wivias h cuppa-
10s Kai oe eN1koeIBA Kkal wAiypata ipetanAikdy ouppduwy). 0 Siakénns autds anoteAeital and dUo eAdopata
and diagopeurd udika nou diactéAnovtal avopoidpopga. AnotéAecpa autol eival 10 €éNaaua va kapnietal
(oxApa 23.13) kai eAika va épxetal oe enagn pe évav akpodérn. 01 Beppikoi ouvieeatés petaBoins paKous,

AL/L
a=

« 100, Biapopwv uAikdv divovtar ato oxhpa 23.12 (a).

YAIKO  ([°C]
MhaTiva 89

Aot 10,0
Xpuodc 4,2 l 5 5
Xahkoe 16,7 t =

Invar 1.2
Zionpoc 11,8 (B)
Mohupdocg | 28,7

Tungsten 45 | (q)

Ixrjpa 23.12: (a) Bepuikoi ouviedeotés a pyetaporis prikous kai (B) Siuetaddikés Siakénins
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Ixfpa 23.13: Aipetadiiké EAaopa (puBuizer tov xpévo ON / OFF )

YUpNEPAcHatiké pnopoUpe va noUpe 6u:

MWW [

Bepporpagia ] Bepuoxpagia

KaTavaikwon Kaugi
KaTavakworn Kauoipou . : .~ b Egﬂlm-\\

(a) on-off £keyyog (B) ouvexric (PID) ékeyyoc

Ixnpa 23.14: Loykpian tou on-off Kai auvexoUs eA€yxou Bepuokpaaias agpa Kai s kartavddwans
Kauaiuou (npoondBeia eAéyxou) oe xwpo Bepuoknniou

Ta nieovekthpata tou on/off eAéyxou eivai:

1. anAé kal xapnioU kKGotous KUkAwPa 0dAynaons (181kdtepa oe EpappoyEs uPNAAS 10XU0S PE oUXVATNTa
Siakonhs péxpl 1 kHz) anotenei pia kalh AGON yia pn KPICIUES EQAPHOYES.

eAdxiotn oxeukd katavanwon.
Aertoupyei yia eupeies neploxés Agitoupyias (tdons, Beppokpacias KiA.).

anartei eAdxiotn diakpipwon (pUBuion).

A N

augdvel tnv aglonigtia ou KukAMPatos kal piAocoPias odhynaons.
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Ta pelovekthpata tou on/off eAéyxou eivai:
6. Kakh XapakiNPIoUKA ekkivnons (startup).

7 Biaxelpizetal peydna pelpata ekkivnons katd tnv ekkivnon (katdotaon ON, start up) kai Gpa anartei
otoixeia Spdons (actuator) oxediaopéva yia peyaltepa pelpata.

8. peidver tnv aflomiotia odhynaons €€600ou tou guathpatos Adyw BAafdv.
9. autdvel 1o B6puPo twv cuotnpdtwy, Nou pel@vetal pe au§avépevn th guxvotnta tou PWM,

10. oe wUIKA QOpTia N TEXVIKA gival avenapkns oe uynAd pedpata (wotdoo autd eival IKavonoINUKS yia
nAektpIkh Béppavan).

Aiadikaoia

Kata tnv ektéAeon tns doknans akodouBnate ta eGhs Phpata:
0 ry
1° piwpo

A. Eicaywyikés Apaotnpidtnies

1. Menethorte 1o eyxelpidio xphons kal Agitoupyias tou eleykth dUo BEoewv.

2. Tapatnphote tov edeykth dUo Béoewv. Evioniote us enagés olvdeons twv gtoixeiwv €106dou kai €E6-
dou. Evioniate tov tpéno puBuions tns eniBupnths Bepuokpaaias evepyonoinans tns e§600u tou engyktn
(Preset Value, PV].

£EoSoc opyavou £Eodog opydvou
LEI @ ‘Eﬁ Eﬁ‘

iy

pehe pEAE

e S

mpog npog
Beppavmiko BeppavTing
) oToIXEio OTOIXEIO
Ty nnyn

Ixnua 23.15: Xivéeon tou Bepuavtkou atoixelou atnv €§obo tou edeyktn
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3. Xuvbéote o otoixeio eAéyxou (Beppaviiké otoixeio) oty €€0bo kal 1o alcBntapio Beppokpaaias (npou-
unote Beppozelyos) otnv eicodo tou eAeykth 60o Béoswv. Xpeidzetar 1Biaitepn npoooxh otov Péno
olvbeans tou BeppaviikoU atoixeiou. Av n €Eodos tou opydvou eival enagn, n alvbean yivetal 6nws oo
oxhpa 23.15(a). Av gival tdon, 6nws oto oxhpa 23.15(B). Kai ous 800 NEPINTDOEIS XPNOIPOMOINOTE £va
BonBnuiko pené, nou va €xel enagés nou enitpénouv diodo pevpartos ion pe auth tou Beppavukol otol-
Xeiou.
4. EnéyEte 10 kUKkAWpa alvdeans eneywtn kal BeppavukoU atoixeiou.
5. Mepnhatetnv €6odo tou BeppikoU aioBnthpa yia dlagopetikés Beppokpaaies.
6. Xapd€ie xapaktnpioukh tou BeppikoU aigBnthpa kal eAéyEie tn ypappikétntd tou.

B. MeAéwn ths andkpions tou efeyKTh

1.

Av 10 6pyavo éxel £Eobo enagh, ouvbéate éva wpdperpo otnv €086 tou (av divel €Eobo t@on, ouvdéate
Bontopetpo). Av 10 wudpetpo dei€el dneipo, onpaivel 6U n enagh eival avoiki, evd av dei€el unbév
onpaivel 6u n ena@h eival kAgIOTN.

Opiote eniBupnth uph evepyonoinans tns e§édou tou opydvou tous 60 °C.
Tpogpobdothate tn didagn.

Au€note apyd tn Beppokpacia tou aioBntnpiou (n.x. pe éva avantpa) kai agol aAAdEer n katGotaon s
€€660u, peidote tn (aphote to aloBntnpio va kpudael ), napakoiouBdvias tnv évbelEn Beppokpaaias oto
opyavo.

Kataypdayrte tn petafonh tns Beppokpagias, kaBms kal tnv katdataon tns e§6dou tou opydvou.
Kataxwpiote us petphoels aas atov MINAKA A,

MINAKALZA
EIZ0AOX (oe °C) KATALTAIH EZ0A0Y (ON/OFF)
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7 Men BonBeia tou MINAKA A axedidate tn xapakinpigukh Agitoupyia tou opydvou.

eEodog (ON/OFF)

8eppoxpacia (°C)

8. And 10 didypappa PeTPATTE TNy UCTEPNCN NOU NApoudidzel 10 6pyavo. MetaBdnete kar enéyfete tnv

uotépnon tou BeppikoU Siakdnin. (H vatépnon tou Bepuikod Siakdntn unoper va petaBinBei avddoya ye
06nyi€s toU KataokeEUaotri).

9. Xuvbéatenveioodo X evés nandpoypdgou oto aigBnthpio kal tnv eicodo Y atnv €E0do péow pias nnyns 5

V dc oe oe1pd (av 1o 6pyavo éxel €€060 1Gon ol akpodEktes Tou nanpoypdpou va ouvBeBolv an’ euBeias
ous enapés e€6dou ). EmAéEte XY tpdno Aertoupyias tou nadpoypagou.

10. MNepipévete péxpl 10 aIgBnThpIo va KPUWOE! TeAEiws.

11. Enavanddpete 1o epidinpa 2. MNapakodouBhate tn xapaktnpioukn Agitoupyias tou opydvou atnv 084vn

tou nadpoypdgou.

12. PuBpiote tnv emBupnth Beppokpacia evepyonoinans, evdeikukd atous 80 °C.

13. Enavandpete ta epwthpata 2 €ws b.

14. Nds petaBanietar n ugtépnaon pe atEnan tns upns Preset Value;

2° piwpo

I. Aeitoupyia tou edeyKth
1.
2.
3,

TonoBethate 10 aioBntApio o€ éva KAEIOTO PIKkPG xDPO nou Bénete va Beppdvete.
EmA€é€te eniBupnth Beppuokpaaia tous 50°C.

MapakonouBhate tn petafonih tns Beppokpaaias otnv 086vn tou opydvou kal kataypdyte tn otov [INA-
KA B, éws 6tou n Bepuokpaaia ataBeponoinBei.
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MINAKAL B
XPONOX BEPMOKPAXIA[°C]

Omin

1 min

2 min

3Imin

4 min

4. Me tn BonBeia tou MINAKA B oxedidote th xapakinpiotkh kapnuAn petafons tns Beppokpaaias ato
OUYKEKPIUEVO XM PO, CUVAPTACEI TOU XPAvou.

Beppoxpaacia (°C)

Xpoévog (min)

5. Itn ypagikh napdotaocn PETPhOTE 10 XpAvo anokatdotaons tns Beppokpaaias, v (MBavh) unepakdvi-
on Kai to oQanpa péviPns Katdotaons.

6. ruvdéote napdinnna ato Beppozelyos €va kataypaiko.

7 MewBanete v emiBupnth Beppokpacia oty SV tou on/off efeyktn (evdeikukh Bnpatikh napevoxan-
onand 100°Coe 110°C), yetpnote tn BepuoKPATIakh KATGOTACN TOU CUCTAKIATOS KAl KATAXWPIOTE TS OTOV
MINAKAT.

o
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MINAKALT
XPONOX ané tnv ouyyn tns BEPMOKPALIA
ENTOAHL ANMATHX 6EPMOKPAZIAL [°c]
(Bnpaukis napevéxinaons)
0 min
1 min
2min
3 min
4 min
1)

8. Me wn BonBeia tou MINAKA T oxebidate th xapakinpioukh kaunuAn petafonns tns Beppokpaaias oto
OUYKEKpPIUEVO XA PO, auvapthoel tou xpdvou yia Bnpatkh diatapaxn.

8eppokpaocia (°C)

Xpovoc (min)
9. Luykpivete v kapnUAn nou oxedidoate pe tnv andkpion ano 10 KataypapIko.

10. Anpioupyhote Biapopetikés diatapaxés otn Beppokpacia (evdeikukd 2°C - 5°C - 10°C - 15°C) kai napako-
AouBAate tnv anékpian tou guathpatos. Ti gUPNEPaiVeTe yia tnv Unapgn h 6x1 ugtEpnaons ato cUatnpa.
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3° piwpo

A. Bedtimon tns feitoupyias tou efeyktn

1.
2.

10.

Luvbéote éva nanpoypdo otnv eicodo tou BeppaviikoU atoixeiou.

B€aate eniBupnth Beppokpaaia tous 80°C. Otav n Beppokpaaia anokatagtaBei, dnpioupyhaote pia Bnpa-
ukh diatapaxn kal napakodouBhaote th petafonh tns tpopodoaias tou BeppaviikoU otoixeiou otov nan-

poypégo.
Metphate 10 opdnpa pévipns Katdataons.

Ané 10 ypdpnpua tou nadpoypdgou unodoyioate 1ov KUKAO kaBhKkovtos poptiou duty cycle 6nou:

T
duty cycle = %-100% (npakukd pikpdtepo and 300 Hz).

on off
£Eodog - T -
+—Ton - i-'- Toff -
ON —
OFF

Metphate tn gtaBepd xpdvou kal 10 Xxpévo anokatdataons ths Beppokpaacias 1ou xdpou.
MetaBdnete tov kUKo kaBhkovios poptiou tou efeykth oo 10 %.

Anpioupynote pia Bnpaukn diatapaxn kal HEPATTE th ataBepd xpdvou Kkal 10 XpAvo anokatdotaons ns
Beppokpaaias Tou XmdPou.

EnavaddBete 10 epdtnya 5 yia tpels akdpun upés 1ou KUKAoU kaBhkovios goptiou (€ws to 70%).

Mds ennpedzel tnv taxUtnta anékpIons TOU CUCTPATOS 0 KUKAOS kaBhkovtos poptiou; Anodeite neipa-
Hatukd 6u oo peyandtepos o kUkAos kaBhkovios poptiou oo nio yphyopa napakodouBoulvial Beppo-
KpaclakeEs petaBonés.

H noiétnta edéyxou tou ON-OFF eAeykth kaBopizetal and 1o opdnipa Beppokpaaias o€ Bnpatikés Beppo-
kpaolakés napevoxnnoeis. Me peydno kikAo kaBhkovtos poptiou dnpioupyhaote Bnpatkés napevoxAn-
oeis (evbeikurd 5°C - 10 °C - 15°C) kai Bpeite 10 opdApa pévipns katdotaons. Kataxwpiote Us PETPATEIS
otov MINAKA A.
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MINAKAL A
EMI6YMHTH 6EPMOKP. METPOYMENH 6EPMOKP. IOAAMA (SV-PV) IXETIKO IOAAMA
(sv/W) [°C] (Pv/X) [°C] [°c] %

11. Ixonidote ta anoteA€opata Twv PETPHOEWDY aas.

12. YnoAoyiate tn xpovikh kaBuatépnon ato ouvoniko €neyxo Beppokpaaias Tou Xxmdpou.

13. MewBdnete tov KUKAO KaBhkovios poptiou - K.K.0. (evbeikurd and 10 % — 70 %) yia 8 Siapopetikés upés
kal kataypdyte otov MINAKA E tnv uph tou.

14. Anpioupyhaote kaBe gopd pia Bnpaukn diatapaxn kar kataypdyte otov MINAKA E us upés tou xpévou
anokatdotacns, tns gtaBepds xpévou Kal tns unepakdvuons. Ynofoyiote tnv ouxvétnta diakonukol

enéyxou.
MINAKAL E
K.K.0. XPONOX LTAGEPA YNEPAKONTIZH LYXNOTHTA
[%] ANOKATAITAIHX XPONOY AIAKOMHX

15. Ané us upés tou MINAKA E dnpioupyhaote tn ypagikh napdotacn 1ou Xpévou anokatdotaons Kal ins

otaBepds xpdvou cuvapthael tns guxvatntas diakonhs.
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anmoxkardaoTaong (sec) orabepa ypovou (sec)

guyvotnra diaxkonr|g (Hz)

16. Ané us upés tou MINAKA E dnpioupyhate tn ypa@ikh napdotach 1ou XpOvou anokatdataons kal Ins
niBavhs UNePaKBVIIONS CUVAPTACEI TNS GuXVOTNTAs 8iakonns.

Xpovog
anoKaraoraonc (sec) ungpakdvmion (“C)

ouyvornra Saxkonrg (Hz)

17, Ti oupnepdopata Bydzete and tn pedé€wn twv dUo diaypappdtwy;
18. Opiote tnv noidtnta eNéyxou Beppokpaacias X pou.

19. Opiote tn ox€on noidtntas eA€yxou kal ouxvotntas dlakontkoU eAéyxou.
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4° tpiwpo

E. Anpioupyia cuothpatos edéyxou kal Bedtiwon tou

1.

N O A W N

o

LT.

B€nete va Beppdvete éva ouykekpipévo xapo otous 200°C. Kdvete dnes Us anaitoUpeves puBpicels.

Kdvie Us anapaitntes evEPYEIES Kal HETPATEIS kal dnpIoupyhate tn ypagikh napdotacn tns andkpions
10U OUCTAMATOS.

Anpioupyhaote thv andkpion 10U CUCSTARIATOS Kal OE Kkataypaikd h oe nanpoypdgo.

Metphate 10 xpévo anokatdataans, tn guxvotnta d1akonns Kal TNV UNEPAKGVTION TOU CUCTAKATOS.
Metphote 1o opdnpa péviuns katdotaons.

Kévte us anapaitntes puBuioels, Wote 1o cUatnpa va yivel katd 20% ypnyopotepo.

Metphate 1pa 10 Xpévo anokatdataans, TNV UNEPAKGVTICN Kai 10 opdApa pévipns katdataons. Ixonid-
OTE TS VEES UMES.

Opiote tnv noidtnta en€yxou Beppokpaacias xdpou.

Opiote tn ox€on noidtntas eA€yxou kal guxvatntas diakonukoU eAgyxou.

Epwthoeis

Anavthote us napakdtw epwthoels noAnanA®v enifoydv:

1.
2.

Katd tov ON-OFF éAeyxo napouoidzetar peydano O / pikpé O pedpa ekkivnons.

Katé tov ON-OFF éAeyxo undpxer 1 /7 6ev unapxer L peyéan niBavétnta va kaei n aopdieia tEns yiat

Katé tov ON-OFF éAeyxo pe Beppootdtn o éAeyxos avoikiol Bpoxou eival L / dev eivar [ duvatés yiati

Me efeykiés idv kataotdoewv ON-MEDIUM-OFF éxoupe taxutepo [ / apydtepo [ éAeyxo oe adykpion
pe ON-OFF eneyktés BUo kataotdoewy.

Me efeykiés 1pIcdv Kataotdoewv ON-MEDIUM-OFF éxoupe Ayétepes L / nepioodrepes [ appovikés oe
ouykpion pe ON-OFF eneyktés dUo kataotdoewy yia dedopévn Biakonukh ouxvotnta.

To Bepuavuké otoixeio evioxuel [ / eEopaniver (Bpiokovtas tov péoo épo) L tou nAektpikot BopUfou
v naApdv divovtas NAI LI 7 0XI [ tov péoo 6po twv ON-OFF Siakondv.

0 ON-OFF éAeyxos eival yngiakss [ / avadoyikés [ tpénos eAéyxou n

Ti napawnpeite petafdniovias tnv UGTEPNON TOU EAEYKTA;

Ti napatnpeite petafdnAovias tnv ugtépnon tou eAEYKTN OE TAKTG xpovikd Biaothpartg;

10. Awate us texvikés npodiaypapés twv eEaptnpdtwy tns neipapatkns didtagns.
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11. 0 ON-OFF éAeyxos eivar andés [ / 6uokonos [ kar xapnAot O 7 peydnou [ wéotous pe pikpn O 7
peyann O katavdAwon, Aertoupyei yia eupeies [ / otevés L nepioxés Aertoupyias (tédons, Beppokpaoias
wtA.) kai anaref eddxiotn L 7 noAvnAokn O siakpiBwon (pGBpion), au€aver O / peidver O tnv afioni-
otia tou KuKAMPatos kal pinogopias 0dnynans.

12. 0 ON-OFF éAeyxos eival éxel kawh L1 /kadn [ xapakmnpioukn exkivnons (startup ), Siaxeipizetar pikpa
/ peyaia O pedpata ekkivnons katd tnv ekkivnon (katdotaon ON, start up) kai dpa anartei otoixeia
6paons (actuator) oxediaouéva yia pikpd O / peyéna O pedpara, au€aver O 7 peidver O tnv aloniotia
odnynons eE660u tou ouothpatos Adyw BAaBmv kai auEdvel L / peidver [ 1o B6pupo twv ouotnpdrtwy.

13. Awote npakukd napadeiypata ON-OFF enéyxou otnv kaBnpepivh zwn.
L. Napatnpnoels - Lupnepaopata

H. Napdaptnpa I: KukAdpata udonoinans on/off eAéyxou

K, Kz K PIC16C84 T—N—o
A Yy B
A

T 3300

i~y
-
i

+ B
0,30
SPST SPDT DPST
(B) =
(el (v)
Ixnjua 23.16: Ped€ otepeds Katdotaons yia PWM
(B) = (v)

(a)

Ixrjua 23.17: (a) HAektpovikn o6riynon nAcktpounxavikou pedé, (B) pedé otepeds kardotaons pe
onukr anouévwaon kai (y) ouykpitis tdons

-
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Kataokeuh evos Avanoyikou-

OnokAnpwukou-AlapopikoU
(PID] EAeyktA
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Y10X0l ThS AOKNnONS

b1dpkeia doknans: 6 616aKUKES dpes

Yto ténAos tns doknaons ol pabniés Ba eivar Ikavoi:

=> va katagkeudzouv tphpata evos h oddkAnpou PID edeyktA.
=> va en€yxouv Tov eAeyKIN.

=> vaxpnaoiponoloUv cuva@h NAEKTPoVIKE dpyava.

=> va ef€yxouv tn Agitoupyia twv diapopwv BaBuidwyv evds eAeykth pe avanoyikd otoixeia.

Anapaitnta e€aptpata

Ma tnv npaypatonoinon s doknaons eival anapaitnta ta e§As uAika:
TeAeouikoi Evioxutés 741 nh 0P11

Avugotdoels, NotevoIGUETpa, NUKVWTES, cUPKHA PE HoOvVWwon

Mia avantu€iakh ndakéta

‘Eva tpogodoukéd dc tdoewv peafadndpevo =15V

Eva kataypagiko 1 -5V /4 —20 mA

MoAupetpa, apnepdpuetpo, BoAtduerpo

S SN NN NI NN

‘Evas nanpoypdgos dinAns déauns

Baoikn Bewpia

Le nponyoUpeves acknaels eidape tn Aeroupyia Bropnxavikav P kar Pl edeyktdv. Ltnv doknon auth udo-
noloUpe pe uAikG tpono (hardware) évav kAaoiko Biopnxavikd PID efeyktd, BA. oxApa 24.1. 0nws gival yvow-
016 n avanoyikh kai n wnolawkh udonoinan twv P, Pl, PID eAeyktdv divetal and tous tunous tou livaka 1:

MINAKAL 1
P eAeyktAs MV (t) ='E€obos = P * opdnua
Pl eAeyktns MV (t) =E€obos = P* opddua + | *ABpoiopa Ipadpdtwv

PID eAeykths MV (t] = P*o@dApa + | *ABpoiopa Leadpdiwy + D*Alagopd Leadpdtwy

‘Onou e(t) eival o opdApa uetakl tns €10660u avagopds (eMBUPNTAS TUWAS ) Kal TNs YETPOUPEVNS TIWAS TNS
e€6dou tou guothpatos. H Bnpaukh andkpion tns eE68ou tou guothpatos kai 6xi ths eE680u Tou eAeyKTN yia
d1apopes P I, D 6pdaeis, divetal ato oxhpa 24.2, kaBds kal n Bnpatukn andkpion s eE6dou tou eneyKkth kal 6xI

'Y
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s €§600ou tou auathpatos yia 8idgopes B, |, D dpdoers, divetal 1o oxhpa 24.3. Autés ol Bnpatikés anokpioels
npénel va anodoBolv and tov oxediazépevo kal kataokeuazopevo PID edeyktn.

BV ___ MV
h OToINED
g EMEYNOU
Ixrjua 24.1(a):
. . . I
Xoyxpovos yneiakds PID edeyktis P mOTEVOIGPETRO

\/

SV perafokn MY

Ixrjua 24.1(B): KAaoikés B
edeyktis pe avadoyikd not

rounxavikds PID
evaiouetpa PI,D

pUBuIans napapétpwv

TayoTnTa

adugnan Tou P

adignon Tou D

> |
l{sec) t{sec)

>
t{sec)

P Spaon | paarn) D paon

Ixrjpa 24.2: Bnuaukr anékpion €€65ou ouotujuatos [6x1 e€660u eAeykti)

ka1 emiAdoyn P, I, D 6pdoewv

o
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pis
tEodog
) TH
1/xp | eicoBog=1
1 - :L - T -
t r"'.l.—“"'J t H‘EHI t
P Bpaan | Bpéor D &paon

Ixrijpa 24.3: Bnuatkn anékpion €€66ou edcykui (6x1 e€E68ou ouatipatos)
kai emidoyn P, I, D §pdoewv

To di1dypappa BaBuidwv evés PID efeykth divetal oo oxhpa 24.4.

—»  KiépSog P
o »| ABpoiopa ——»{ + S
» Alogopd 2

Ixnua 24.4: Ixnuavkn avadoyikn vdonoinon twv PID edeyktav

‘Onws BAgnoupe oto oxApa aut o efeykns anoteneital and tpeis aveEdpintes Babpibes (avanoyikns dpd-

ons, ofokAnpwtikns dpaons, Slagopikns 8pdaons ) kai évav aBpoiath. Enions yia va udonoinBei o PID eAgyKktns,
XpEIGzetal évas ouykpIths yia va uAonoinBei o opdnpa e(t).

As e€etdooupe 1pa NWs pnopoUpe va dnuioupyhooupe €va npos éva ta dopikd atoixeia nou anoteAolv Tov
PID edeyktn.

To avanoyikd gtoixeio tou edeyKth eival €vas andds evioxuths. Mnopei enopévws va xpnaigonoinBei évas
avaotpépwv evioxutis (pe éva TeAeoukd Evioxuth ), Guolos pe autdv tou oxnpatos 24.5.

gicodoc R
V., éGodog

VYour

_ Ixniua 24.5: [papuikds avaotpéPwv evioxutns

H andkpion tou evioxuth autou eival

'Y
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R
Vout = = R_2 Vin (24.1)
1

0 oAokAnpwths pnopei va uAonoinBei pe 10 KUKkAwpa tou axhpatos 24.6.

Ci

Vout
= Ixnua 24.6: Kukdwua oAokAdnpwans
H andkpion tou kukApatos autod eival
Vout = — 1 V., (t)dt
out = EI in(1) (24.2)

Ténos to otoixeio diapdpions pnopei va udonoinBei pe 10 KUKAWpP A ToU oxhpatos 24.7.

Ra
eioodoc cl =
vln
Vout
= Ixnjua 24.7: KukAwya 6iagopions
H andékpion tou kukApatos auto eival
dv,
Vout = ~R4C> d:‘ (24.3)

Ta tpia autd kKukAdpata cuvbéovial p€ow evos KukAdpatos dBpoians, dpoIo Pe autd Tou oxhpatos 24.8.

o—{] Ixnua 24.8: KikAwua aBpoioti
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H anékpion t1ou kukAmpatos dBpoions eival
Vou=(V;#V,*V;) (24.4)

‘Onws hdn avagépape, yia va dnpioupyhooupe 1o apdapae anaiteital évas ouykpIths. Lto oxhpa 24.9 gaivetal
éva KukAwpa odykpians.
gicodoc

N S

Ixnua 24.9: KukAwua ouykpions pe Schmitt trigger

Me 1o notevaidpetpo P dnpioupyolpe tnv tdon avagopds pe v onoia ouykpivetal n eicobosV, . H andkpion
evos andoU KukAmpatos agaipeons 1doewy, oxhpa 24.10 eival:

V=V, (24.5)
Ané us oxéoels 24.1 éws 24.4 éxoupe Ou
_ Ry 1 dVin(t)
Vout = R, Vin + EIvin(t)dt +RCp — (24.6)

onate ano 1o oxnpa 24.1, av Bewpnooupe 6u e=V , €xoupe ou

R 1
Kp = 2 K = K, = R,C
P R, R;C, D A YD)

H andkpion tou kukAdpatos tou oxhpa 24.10 eivar:

R
Vout = R—Z(Vg = Vq) (24.7)
1
‘Eto1 n pia eicobos pnopei va xpnaiponoinBei oav eicodos avagopds set point), evé n aAAn oav eicobos yia
n petpoUpevn upn. Me tov tpono auté dnpioupyeital 1o opdnpa e, nou evioxetar e Adyo evioxuons R/R..

'Y
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Ixnua 24.10: KukAwpa Siagopikod evioxut, katdAdAndo yia xprian agav P edeyst)

Avtdpa ouvdéaoupe katdAAnAa ta kukAWpata nou napouadidzoviail ota oxhpata 24.5 éws 24.10, pnopolpe
va dnpioupyhooupe éva ndhpn PID edeykth BA. oxhpa 24.12. Na onpeidooupe 6t ektds and tov nahnpn PID
eAeyKth pnopolpe va dnpioupyhooupe Kai onolovdhnote dAdo efeykth emBupoUpe (P, Pl, PD).

Maviws, av B€Aoupe va dnpioupyhaoupe évav anné P edeykth avii va evdaoupe us BaBuides evas eviaxuth,
evos avaotpogéa (aBpoiaths pias pévo e10660u) Kal evs GUYKPITA, KMOPOULE VA XPNCILOMOINGOUKE HGVO éva
dlapopiko evioxuth, oav autd nou napouaidzetail oto oxnpa 24.10.

Ita KukAdpata Nou Napoucidoape PEXpI Tpa xpnaipyonolhoape teAecurkoUs evioxutés. MNa va dounéyel
Opws évas 1eNeauKkds evIOXUths npénel va ouvbéooupe oe autdv katdnAnda nnyh tpopodoaias. 0 1pénos
oUvdEeaNs Twv aToIXEIWV aTous akpodEktes evas TedeotikoU Eviaxuth gaivetal oto oxhpa 24.11.

nfa 1 14 n/a
nfa 2 13nja
offset null 1 Bn/c offset null 3 12 n/a
inv. input 2 TV+ inv. input 4 1M1V+
non-inv. input 3 6 output non-iny. input 5 10 output
V-4 5 offset null V-6 9 offset null
na? gnja

Ixfpa 24.11: AkpoSéktes TeAeaukou Evioxuti 741 (8 - pin kai 14 - pin)

o
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01 akpodéktes In- kal In+ avuaotoixolv ous €10680us - kal + 1ou TeAeoukoU evd o akpodértns Out eival n
€€066s 1ou. Ltous akpobékies V- kal V+ ouvBéovial 8Uo ouvexeis tdoels -5V kal +5V avtiotoixa (o deltepos
aKkpodEéKNs tns KABe nnynAs yeldvetal ).

C

Vino—

P4

Ixnua 24.12: Hiextpoviko kUkAwpa evos PID edeyktn

Aiadikaoia
Katd tnv ekténeon tns doknans akonouBhate ta e€ns BApata:
o ry

1° tpiwpo

A. Tevikés obnyies yla tnv Kataokeun

1. EmiAégte ta nAektpovikd eGapthpata Bdoel twv tONwy tns Bewpias HAeKTpoviKdy yia avanoyiko ouykpl-
0, evioxuth, avadoyiko oAokAnpwtA, avadoyiko diagopiath kal avadoyiké aBpoioth.
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2. Xpnaoigonoinate aav ohpata €16680u npitovo 1-5 Vi xapnAés tdoels h pedpata and aioBnthpes (mV, mA)
avdnoya tnv XpnaiponoloUPeVN evioxuan.
3. Xpnaoiponoinate nadpoypdgo yia tn alykpion e106dou / e§6dou kaBe BaBpibdas.

B. Kataokeuh kukAdpatos P edeyktn

4.

YV @2 VvV VvV VvV U

10.

11.
12.
13.

14.

15.
16.

Tuvbéote ta eEaptpata Kal kataokeudate évav evioxuth tdons (uAonoiei 1o P) pe petaBAnta evioxuon.
PuBpiote 10 notevaidpetpo 1ou ouykpith 1dons, Wate ol 1aoels eE6dou va pnv napapoppwvovial Kal ta
ohpata €106d0ou va gvioxdovial enapkds. Alaniotdate tny AEIToUpyia Tou EvIoXUTh Tdons.

la va katagkeudoete ov avanoyiko eneykth tou oxapatos 24.10 Ba xpnoiyonolnoete ta e&ns unika:
éva TeAeouiko Evioxuth 741 (Npoupnote v TUNo JE T0US OKTM aKPODEKIES )

dUo avuotdoeisR1=1K0

600 ouppetafanidpeva notevaidpetpa R2=100K0.

Me ta uAIka autd kataokeudate 10 kKUkAWPa Tou oxnpatos 24.10, divovias npoooxnh ota eEAs:

ol ouvbéaoels atous akpodéktes tou onokAnpwpévou kukAwpatos tou 741 Ba yivovtal cUpgwva PE 10
oxhpa 24.11

ota NOTEVOIGpETpa Ba xpnoIonoleite Tov €va akpaio akpodékin (otaBepd Grpo) Kkal tov peoaio (6po-
péas)

unv napaeiyete va ouvbEoete ts 500 nnyés noAwaons ato oAokANPwWHEVO (yia tov tpdno alvBeans tous
BA€ne kal 010 napdptnual.

Yuvbéate ous 600 e10680us BU0 yevvhtpies ouvexous tdons 0-1V (yewnhtpia mV eivar emBupnth).

PuBpiote tntéon V, (tdon avagopés) ota 200mV kai v won V. (tdon ei066ou) ota 150mV (pétpnon pe
BoAtGpetpo).

PuBpiote ta 600 notevaidpetpa ota 20 KO (pe wpopétpnon).

Luvbéote éva Bontdpetpo atnv €60do tou Kuknmpatos. Metphate tnv 1don e€6dou kal enandnBelote thy
opBétnta tns oxéans (24.7).

Au€note tnv tdon €10660u ota 190mV. H oxéon 24.7 enadnBeletal;
KAeiote 6AEs TS CUOKEUES.

Anocouvbéate tnv nnyh ouvexoUs and tnv tdon €16650u [VG] kai tonoBethote pia nnyh evaniacodpevou.
Enions xpnoiponoinote nadpoypdgo kai cuvdEate tn pia tou €icodo atnv tdon €10680u Kal thv aAAn otnv
€€060 10U KUKA®paTos (avti tou BoAtdpuetpou).

PuBpiote tnv nnyn evaniacadpevou oe auxvétnta 1Hz, nAdtos 20mV kai offset 200mV. Me tn pUBuion
auth dnpioupyoUpe pia diatapaxnh ato ohpa yOpw and tn Béan pdvipns katdotaons. Av n yevwwhtpia dev
OiaB¢tel offset, puBpiate 1o nAdtos ota 220mV.

Tpopobotnate TS CUOKEUES.

Ltnv 086vn tou nanpoypdgou anotunavetal n €6odos tou eAeyktn, dnws kai 10 ohpa gl06dou. Av otov

o
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nadpoypapo anoKOWETE T CUVEXA OUVIOTMOA ToU onpatos €10680u (Miézovias to nAnkipo AC tou avti-
otoIxou kavadiol), atnv 086vn Ba éxete tnv £€080 Tou eAeyKth Kal 10 opdApa uetagl ei068ou Kai téons
avagopas.

17, IxoAIA0TE US KUPATOHOPPES.

18. EmA€€e XY tpdno Aeitoupyia tou nanpoypdgou. Tdpa atnv 086vn anotundvetal n petafodn tns eEddou
tou P eAeykth ouvapthoel 1ou opdApatos (petafld eio6dou Kkal tons avagopds ).

19. Ynonoyiote tnv kion tns euBeias Kal ouykpivete 1o anoténeopa pe 1o nnAiko R/R..
20. AnA&€te tn ouxvétnta tns yevvhtpias oto 1KHz. EnavandBete ta epwthpata 16, 17 kai 18.

21. Aiakoyte tnv tpogodoaia.

[. Anpioupyia KukAwpatos evioxuons

[EEN

Kataokeudote tov eVIOXUTh Tou oxhpatos 24.5 (akoAouBhote us obnyies nou 568nkav oto epdtnpa B.4),
XPNOIHONOIDVIAS:

éva TeAeoukd Evioxuth 741 (NpoupAote v TUNo PE T0US 0KID akpodEKTES )
pia avtiotaonR1=1K0

éva notevolépetpo R2=100K0.

N VY VvV VYV

Yuvbéate ownv gioodo pia yevvhipia evandacodpevns tdons kal atnv €60do th pia eicodo evés nanpo-
ypdgou. Tn deltepn eigodo tou nadpoypdpou auvdéate th otnv €icodo Tou KUKADPAToS.

w

PuBpiote tn yevvhtpia oe nAdtos 100mV, ouxvétnta 1Hz kal 1 notevaidpetpo oe upn 30K0 (xpnaipo-
MOINOTE WHOHETPO].

4. Tpo@odOoTNOTE US CUOKEUES.

5. TNMapakonouBhate us kupatopoppEs atnv 086vn tou nanpoypdgou. Metphate us tdoels €106dou Kal €E6-
Sou kal unonoyiote tnv evioxuon tou kukAdpatos. EnaAnBeletal n oxéon (24.1);

6. AAAGEe 1 ouxvotnta oe 100Hz kar petd oe 10KHz. AAAa€e kGu oto ohpa eE6dou tou eAeyKth (eKtos
and tn ouxvotntal;

7 Au€hate inv upn tou notevaidpetpou. Adndzer n tdon eEd6ou Tou evioxutn;

8. Kneiote kal anoguvdBEaTe US CUOKEUES Xwpis OIS va Xandoete 10 KUKAWLA.

A. Kataokeuh kKukAwpatos povadas onokAnpwons

1. Xuvbéote ta e€aptipata kal kataokeudote évav oAokAnpwth (uAonoiei to |). PuBuiote 1o notevaiGpepo
TOU OUYKpITh Tdons, ate ol tdaoels eE68ou va pnv napapop@vovtal kal ta ghpata e1665ou va evioxdovial
enapk®s. Aianigtdote tn Aeitoupyia tou oAokAnpwIn.

2. Kawaokeudote 10 kikAwpa oAokANpwans tou oxnpatos 24.6 (akoAouBhate ts o8nyies nou 568nkav oto
gp@tnpa 4 kal 6], xpnoiponolmvias:

> éva TeAeoukod Evioxuth 741 (npoupeiote Tov TUNo Pe T0Us 0K akpoBEKTES)
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»  éva nukvewth C1=1pF

» éva notevaiopepo R3=1K0.

3. Luvbéote atnv eigobo pia yevvhAtpia evandacodpevns tdans kal atnv €§odo tn pia eicodo evés nadpo-
ypdgou. Tn deltepn eigodo tou nadpoypdpou cuvdéate th otny eicodo Tou KUKADHAToS.

4. PuBpiote tn yevwwhtpia oe nAdtos 100mV, ouxvétnta 1Hz kai o notevaiépetpo oe uph 3000 (xpnaipo-
NoINOTE WHOMETPO].

5. Tpogodothote Us GUOKEUES.

6. [lapakoiouBhote us Kupatopop@és oty 086vn tou nadpoypdgou. Metphote us tdoels el06dou Kkal e€o-
dou.

7. PuBpiote in guxvétnta ota 10 Hz kai petd ota 100Hz.

8. TapakoniouBhote us kupatopop@és oty 086vn tou nadpoypdgou. Metphote us tdoels el06dou Kal e€o-
dou.

9. Addate n 1don e£ddou 1ou KukADpatos odokAhpwans; MNds ennpedzel N guxvotnta TNS YEVVATPIAS
(otnv epappoyh aviiotoixei oth ouxvVATNTa TOU CAPATOS TOU 0PANKATos ] TNV andkpion 10U KUKADUATOoS;

10. Meiote tnv tpn Tou notevoldpetpou Péxpl va pndeviotei, evd napakodouBeite otov nadpoypd@o
ohpa e€6dou. Nds petaBAnBnke;

11. KAeiote Kal anoouvOEaDTE TS CUTKEUES XWPIS OPWS va xandaoete 10 KUKAWA.

E. Kataokeun Kukdmpatos povadas diapopions

1.

N

YV V VY

w

Tuvbéote wa e€apthpata Kal kataokeudate évav Siagopioth (udonolei to D). PuBpiote 1 notevalGUeTo
10U OUYKPITh Tdans, ate ol tdoels eE66ou va unv Nnapapop@dvovial kal ta chipata el06dou va evioxtovtal
enapks. Alamiotaote thv Agitoupyia ou diagopioth.

Kataokeudaote 1o kUkAwpa Siagdpions tou oxhpatos 24.7 (akodouBhote us odnyies nou 568nkav oto
gpdtnua B.4 kai B.6), xpnaiponoidvias:

éva TeAeoukd Evioxuth 741 (NpounAote v TUNo JE T10US 0KTID akpodEKTES )
éva nukvwth C2=1pF
éva notevolopetpo R3=1K0.

Yuvbéate awnv eioodo pia yevvhtpia evandacodpevns tdons kal atnv €60do tn pia eicodo evos nanpo-
ypdgou. Tn deltepn eigodo tou nadpoypdpou cuvdéate th otnv €icodo Tou KUKADPATOS.

PuBpiote tn yevvAtpia oe nAdos 100mV, ouxvétnta 1Hz kai 1o notevaidpetpo og uph 100 O (xpnoiyo-
NOINOTE WHOPETPO].

TpopodothaTE US GUOKEUES.

MNapakonouBhate us kupatopopPés atnv 086vn tou nanpoypdgou. Metphaote us tdoels e106dou Kal eE6-
ou.

PuBpiate tn ouxvotnta ota 10 Hz kai petd ota 100Hz.
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MapakonouBhote tIs kupatopopPés atnv 086vn tou nadpoypdpou. Metphote us tdoels eigddou Kal e66-
dou.

AAAae n tdon €€680u Tou KukAMpatos diapdpions; MNds ennpedzel n ouxvétnta ths yevwntplas (otv
€QAPHOYN QVUIOTOIXEI 0TN OUXVOTNTA TOU CAPATOS TOU 0PAANATos ) TNV andKpIon ToU KUKAMDUATOS;

Au€hate tnv UPh ToU NOTEVOIOPETPOU, evdd napakodouBeite atov nadpoypd@o 10 chpa eEddou. Mds
petapAnBnke;

KAeiote kal anoouvOEaTe IS GUGKEUES PETPNONS XWpis dpws va xaAdoete 10 kKUKAWA.

Kataokeun KukAwpatos aBpoigth Kal apaipétn

Luvbéote a eGapthpata kal kataokeudote évav avuatpopéa. PuBuiote 10 NotevaldUETPO TOU GUYKPITA
tdons, date ol 1doels €§60ou va pnv napapoppdvovial kal 1 ahpata €106dou va evioxUovial ENapkds.
Alaniotote tnv Aeltoupyia tou avuatpogéda.

Luvbéote ta eapthpata kal katagkeudate éva ouykpIth tdons. PUBPIOTE 10 NOTEVOIGETPO TOU GUYKPITA
tdons, date ol 1doels €§600u va pnv napapoppdvovial kal 1 ahpata €106dou va evioxiovial ENapkas.
Alanigwate tnv AgItoupyia Tou cuyKkpIth Tdons.

Yuvbéate ta eCapthpata kal kataokeudaote €vav aBpoioth. PuBpiote tov aBpoioth wate o1 tdoels eEddou va
pNV napapop@dvovial kal 1 chpata €10680u va evioxUovial enapkis. Alaniotate thv Agitoupyia tou
aBpoiatn.

Anpioupyhate 1o kUkAwpa tou aBpoiath tou axhpatos 24.8, xpnaiponolvias €oaepIs aviotdoels Tou
1KQ.

Luvbéote ous €106d0us Tpels YevvATples auvexoUs tdans kal otnv €§odo éva Bontdpetpo.
PuBuiote us yevvntpies og upés 2V, 4V, 5V. Metpnote tnv 1don e€66ou. EnannBeletal n oxéon (24.4);

Anpioupynote 10 KUkA®pa apaipeans TGoewv Tou oxhpatos 24.10, xpnaoiponoiwvias €ooePIS avioTAoElS
1KQ.

Lto kOkAwpa auté Ba Bewphooupe oav emBupnth upn v V, kai oav petpodpevn upn v V,. Tnv
eniBupnth uph pnopoUpe va th dnpioupynooupE Pe 10 KUKAWUA ToU OXAPATOS XPNOIKoNoIhvias éva
notevalopetpo 2KA Kal pia nnyh 1V.

'Y
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9. ZXuvbdéate aus dUo elg6dous dUo nnyés auvexous tdons pe upés 100mV kai 80mV.
10. Me éva BoAtdpetpo petphaote thv tdaon otnv €§odo tou kukAdpatos. EnaAnBeletal n oxéon 24.5;

11. ABpoiote us Woels €E680U T0U eVIoXUTh tdons, ofokAnpwtn, Siapopioth (uAonoleito PID=P+1+D ).
o ry
2° 1piwpo

L. Kawaokeun Pl kai PID efdeyktav

1. Méxpitpa éxete kataokeudoel 6Aa wa dopikda pépn pias povadas enéyxou. Luvdéate us didpopes povd-
bes wal dnpioupynote €vav edeyktn Pl.

2. PuBpiote tnv emBupnth tph gta 100mV.

3. Xuvdéate otnv eicodo tou kukAdpatos pia nnyh evandacadpevns tdons pe nAdtos 10mVY, tdon offset
100mV kai guxvétnta 10Hz.

4. Yuvdéate atnv €000 Tou KukAMpatos éva nanpoypdo kal napakoiouBhate tnv tdan eEddou.
5. AAAdEte tn aguxvoétnta tns yevvntpias oe 100Hz. Ti dAdage atnv tdon eE6dou;

6. AAdndate biadoxika 1o kEpdos Kkal 10 auvieneoth oNokANPWaOns Tou EAEYKIA Kal NapatNPAGCTE Us Petafo-
A€s tns tdans e€6dou. Ti napatnpeite;

7 Luvbéote us Bidpopes povades kal bnploupyhote évav edeyktn PID.
8. PuBpiote tnv emBupnth uph gta 100mV.

9. Xuvbéate otnv eicodo tou kKukAdpatos pia nnyh evandacadpevns tdons pe nAdtos 10mVY, tdon offset
100mV Kai guxvétnta 10Hz.

10. Luvdéate atnv €odo tou kukAMpatos éva nanpoypdpo Kkal napakodouBhate tnv tdan eEddou.
11. AAndaEte tn ouxvétnta ins yevvnipias oe 100Hz. Ti dAnage otnv tdon e€660u;

12. AAnagte diadoxika 10 kEpDos, 10 ouvieneath odokNNhpwaons kail 1o ouvieeoth diapdpians tou eleyKth
kal napatnphote us Jetafonés tns tdons eE6dou. T napatnpeite;

H. Tenikds éneyxos - ‘EAeyxos Aeitoupyias/A€ioddynon PID edeykth

1. EAéyEte us ouvbéaels kal TNV Katagkeun.

2. OtavonokAnpwBei n kadwbdiwon tou P eAeyKktn, 1o tpopodotodpe auvonikd pe 1don and 1o 1po@odotikd
(péxpr tdpa popobothoape tdon avd Babuiba).

3. EAéy€e npokatapkukd tnv Aertoupyia KaBe BaBpidas kal cuvonika.
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oTaBpn SeEapeviig
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Eniné€ate évav olotnpa yia éAeyxo, dnA. nelpapaukes diatéEels npos €Aeyxo and ts NponyoUpEVES
agknoels, n.x. éNeyxos taxdtntas KIvnthpa guvexous pelpatos h éAeyxos atdBuns degapevas.

PuBpiote 1o képdos tou P efeykth kal kataypdyate pe P edeykth tnv andkpion tns e§66ou tou guathpa-
10 Kal tnv anékpion s e€66ou (MV, Y) tou eAeyktA.

A€ioAoynate - oxoAidote Us napandvw Siarotdaers yia Spdon (€6odo] tou neipapatikou PID eAgyKTA.

Kataypdyte dlaQopetikés anoKPIoEls TOU UOTAKATOS HE Yphyopn / apyh andkpion PE/ Xwpis unepakovu-
on. Katwaypdyre 1o képdos tou P edeyktn yia kGBe nepintwon.

YAonoinote Bnpatukh addayh kal enadnBedaate tnv andkpion v eAeyKLV oe kaBe puBud Aetoupyias
(P, 1, D) kai oe cuvduaopoUs Tous, Ue pUBYICEIs Twv aviiotoxwy notevaoidpetpwy P, 1, D.

Ynonoihaote kai tov Pl, PID kai PD edeykth alppwva Pe 1 avwtépw.

EnavaidBete wa napandvw Bhpata aioAdynons tou eAeyktn kai npoonaBnate va oxedidoete (eniixe-
€) i Bnuaukn andkpion e€66ou ouothpatos (6xi e€66ou eAeyktn), BA. oxhpa 24.2 Kal tn Bnpaukn
andkpion e€660u eAeyktn (6x1 e€68ou ouathpatos), BA. oxhpa 24.3, pe emAoyh twv P, | kai D 8pdoewv.

MeAethote us e10680us kal eE6dous, emBupnt tiph (Set Value, SV/ W), petpoupevn upn (Process Value,
PV / X), é€obos eAeyktn, (Manipulated Value, MV / Y] otn ouvbeopoAoyia tou eAgykA.
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Taxdrnra KkivaTripa f
oradun eEapevric

t(xypovoc)

Ixnpa 24.13: Meipapausn p€tpnan andkpians ouotijpuatos und PID édeyxo

12. EAéyEie xelpokivnta tov eAeykth gas. Ti napatnpeite;
13. Metpnote / kataypayete eE6dous tou efeyktn 4 - 20 mA oe xelpokivnto (MANUAL) puBu6.

8. Eykatdotaon PID edeykth

Lto oxhpa 24.10 divetal n Baoikh cuvdeoponoyia anpatos kAeglowol Bpdxou ota LAE. Anotedeital and n
uétpnon (aioBntApa, sensor) kal 1o otoixeio eA€yxou (actuator).

1. Menethote tnv ouvbeoponoyia tou edgykth BA. oxhpa 24.14.

2. RKaBopiote wa Bhpata cuvthpnaons evés eeyktn, BA. oxhpata 24.14 kai 24.15.

3. Anpioupyhate pia miBavh diakonn kanwbdiou kal avixveuate tn B€on tns Siakonnh tou kaAwbdiou pe wuo-
petpo (1o ouvoAike kanwdio avukaBiotatal and SiaBéaipa (spare) kaAddia).

4. Mia mBavh Siappon pelpatos avixveletal U HeyyePOHETpo (yevvitpia 500 V) agol anoouvbeBouv 6ia
@ NAEKTPOVIKA YIa va pnv kepauvoBonnBoUv kal kaoUv and tnv tdon 500 V (ce nepintwon Siappons 10
ouvoAikG kaNbdio avukaBiotatar and SiaBéaipa (spare) kaAwdia). Kavie peyyepopétpnon.

o
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Ixnpa 24.14: Baoikn guvdeauooyia arjpatos ota LAE - Xuvdeauooyia kielatoU ppoxou

khepooeipd A khepooeipa B khepooeipd A khepoosipd B

1 A—r]31 1 F3—~{a

| | N,
2 li ..... L; 32 2 I:-..f _____ l; 32
3 33 3 33
Quépetpo | 4 34 M%““‘” 4 34
5 a5 5 35
[ﬂ 6 | meawj |36 [ 0 ] 6 mBavyy |36
7 | Sawkomn |37 7 Sigkommy [ 37

s i~ [ ] ‘.'\'. :'11
-q- [] 8 'E']!_N_:"'r 38 ::] —T" r 8 _E'_'I_N_[T 38
9 i —39 ) e 39

Ppa)urirhwpa

NPOLOXHIN

AMOEYNAEZATE OAA
TA HAEKTPONIKA

Ixrijpa 24.15(a): Avixveuon miBaviis 6iakonrs Ixrijpa 24.15(B): Avixveuan miBaviis 6iakonrs
He wuduetpo HE HEYYEPOUETPO
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l. Epwthoels

1.
2.

© ® N o u o p

A

Advate us texvikés npodiaypapés evis edeyKkin.

Edv évas h nepioadtepol teAecuKoi evioxutés oe kaBe BaBuida tou oxhpatos 24.8 0dnynBei otov Kopo
€XOUE NaPAOPPOAEIS ToUs ahpatos, ondte unofabpizetal n Agitoupyia tou PID edeykth. Moio 1o anoté-
Aeopa pias 1€t0ias Katdotaons KOPoU;

Edv évas h nepioadtepol tleAecuKkoi evioxXutés oe kaBe BaBuida tou oxhpatos 24.8 o0dnynBei atov kKopo
€XOUPE NapapopPAaEls Tous ohpatos, ondte unoBabuizetal n Agitoupyia tou PID edeyktA. MMiotedete du
xdvetal evieAs o £Aeyxos O€ pia TET0Ia Katdataon kApou;

Ti eival o eugpuhs engyKNS;

Kataokeudote évav avadoyiko (P) eAeyktn kai Seutepeudviws tov | kai D eAgykiA.
EAéy€ete kal puBpiote tov PID edeyktA.

Mods kataokeudzetal évas PID eAeyKtAs Pe ynplakd otoIxeia;

Moia n diapopd petatu diakonns kai Siappons kadwbdiou;

Moios eival kal yiati o kaUtepos €éneyxos petatu tou en€yxou diakonhs kai eA€yxou dlappons kadwdiou;

Napatnphoels - Lupnepdopata
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IB. Napdaptnpa

0
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IB1. TEXNIKEL MPOAIATPA®EL PID EAETKTH

Aeroupyia

ouvexnis, biaKonopevn eEwTEpIKG

Aopdneia Aeitoupyias

SraxwpIouds Nerroupyias Kal puBuIans, KIEIBWLEVES NapduETPo,
aloniatia XelpIoUwV

Eioobol

peUuatos, Beprozevywv, aviiotaons, peULQIos, tdans

Mapouaiaon (Display)

LCD [PV, SV, MV, katdotaon] + 9999

MpdéaoBeta xapaktnpiotikd

1. xwpis biatapaxés [bumpless)] yetapopd and manual ge auto
2. autopuBuion [self-tuning)]

3. Ereyxos npoypduuaros

4. e€wrepinri emBuunti uun [SV)]

5. €deyxos Adyou [ratio control]

6. avdbpaon B€aons yia fnuatikous ENEYRTES TOIWV ONUEIWYV

7 €loobos beutepns LEWNONSs

8. eioobos birapopds Bepiorpaoias

Beppokpaacia nepifdannovios 60°C
Katavdnwon Xaunnin
MTBF (xp6vos BAd&Bns) 6 xpovia
lpootacia okévn / uypaaia IP54 /65

RF napepponés

YunAn avooia kar peiwon

EEPROM

LE aopdrieia bebouévay [data security)

IB2. LYNTHPHXIH EAEMKTH

0 eAeykths ouvtnpeital (ané eknaibeupévo katdAANAa NPOoWNIKG) pE:

1. onukd éleyxo ouvbéoewv [kaAn Katdataon kat KkaBapiétnta, éAeyxos xpdpatos)

éneyxo tpogobooias

© N OO &S »1n A DN

10. av ev eivat buvatrj n auvtiipnon ato nebio (on-site ] enotpogr aTov KATAOKEUATTS yla GUVTAPNON

éAeyxo Aewoupyias (Kat EAeyxo xpnaowonowuuévwy AEToupydv)
éAeyxo nARKtpwvY Kat napouaiaan nAnpogopwv [display)
€Aeyxo NAEKTPIKAS Kat NAEKTPOVIKAS anopdévawons tous (n.x. yadBaviknis)

€Aeyxo ouvbéoewv €laddou [n.x. noAwdétntas onudtwv)

€Aeyxo MeploXav PEtpnons pe pubuiotés [calibrators) A pe nnyés oAuatos akp(Belas

eniben ouuneppopds euatabeias oe Sidgopes petafones

'Y
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IB3. YAOMNOIHLH PID EAETKTH

EdW divovtal pe auatnpd paBnpaukd ol tinoi ou PID eAgywth nou xpnaiponoihBnkav otnv daknan 24.

» oK P
o TR u(t)
@@ o
Ke ot

Ixnua 24.16: Ixnuatikn avadoyikn udonoinon twv PID eAcystav

H avadoyiki ufonoinan twv P, Pl kai PID eneyktdv tou PID edeykth divetal otous napakdtw twinous:

MINAKAL 1
P eleyktAs OUTPUT = K, [e(T)]
1
Pl eAeyktns OUTPUT =K [e(t)] + T.Ie(t)d(t)
1 de(t
PID edeyktns OUTPUT = K, [e(t)] + ij'e(t)d(t) + D%

Evad n yneiakh uAonoinon tou PID edeykth divetal otov napakdtw tino:

_ O At S e(t) — e(t - At) O
c(t) = ¢ + K¢ ée(t) + . ;e(lAt) +1p v 5

1B4. XPHIH TEAELTIKQN ENIZXYTON
+9Y Gnd -9V
[ ]

+V +Vs

gicobocg £EoBoc -

v Vs

Ixnua 24.17: TeAeauko( evioxutés Kal 1pénos énuioupyias tdons -9 Volts = +9 Volts

o
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METLTEL TIMEL LYNAEIHX — AEITOYPIIAL wou 741 TEAELTIKOY ENIEXYTH
Taon tpogodooias =+ 18 Volts
Eowrtepivh Katavdnwon 1oxvos 500 mW
Aiapopikh tdon e10660u =+ 30 Volts
Taon e10660u =+ 15 Volts
Tdon petaténians undév / V- 0.5 Volt
Mepioxh Beppokpaaias Agitoupyias 0°C++70°C
[Mepioxh Beppowkpaaoias anoBhkeuans -65°C+ +150°C
Beppokpaaia koAAnaons yia 60 sec 300°C
Bpaxukukdwpa eE6dou Meydrins idpkeias

Aivovtar evBeIKuKEs (Kal 6x1 HOvadIKES ) TIPES TV aVUOTAOEWY Kal MUKVWTDV R, R, R, R, C,C, twvnapa-

ndvw kukdwpdtwy, B. oxhpa 24.12:
R, =100 k0
P, =5k0
R,R,,=100-2000
C,=100nF-10 pF

37 1Yy vy

R,R,,=1-2-50-100k0
P,=10k0
R,=2-10-100k0
C,=100nF-1uF

(Qotéo0 avdAoya us Swabéoyes nepauatikes dlatdéets, oo o sibdokwv, 600 Kat ot LaBntés Ba npénet va
newpapaucBouv katue dAfes mBaves TWES Twv avIOTATEWY KAl MUKVWTAV, yia Adyous e€owseiwans. Lrkonds
s emAoyns twv LWV twv aviloTdoewV Kal MUKVOTOV elval va Adeoupynaoet kdBe Babuiba tou oxnuatos
24.12 xwpls va 06nynBei atov K6po, 0réte EXOUUE NAPAUOPPDUIELS TOUS OAUATOS ).
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