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[NEPITPAPH KAI AEITOYPTIA
TON BAZIKON EZAPTHMATQON
AYTOMATIZMOY

KAI ANAAYZH AEITOYPIIAZ
QN EAEIXOY THX OEPMO-

4.7 XYYXKEYEY EAEIXOY THX IXETIKHZ YIPAXZIAYX TOY AEPA
(YTPOXTATEX)

48 ZXYIKEYEZ EAEFXOY INAPOXHZ YIPOY

49 ZXYYXKEYEX EAEIXOY KINHZHZ

4.10 PYOMIZLTIKEX BAABIAEY MIEXHX (ATTOAYTHZ H
AIAPOPIKHZ) ZE PEYZTA
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¢ BIQKOMENO) 570y 00

2TO KepaAaio auto Ba avaAuBouv ta Pacika Eaptnuara autouaTtiouou
OTIG £YKATAOTAOELG YUENG Kal kAlartiouou. O uabntrng UETA TO TEAOG TOU
KepaAaiou Ba rperel :

\/ Na yvwpilel kal va Teptypdpel Tn Aeltoupyia Twv dla@dpwyv TUNWV
BeppooTATWV OTIWG, BepuooTOolxXEio, OIUETAAAIKO EAAONA, BepuioTop

NAEKTPOVIKOI BEPUOOTATEG.

Na meptypdgel kat va availel T Aeltoupyia Twv dlagpopwyv TUMWV
meCooTaTQV.

Na meptypdpel Tn AsiToupyia Kal Ta XAPAKTNPEIOTIKA TWV dlapoOpwv
TUTIWV dlakotttwv pong (flow switch).

Na yvwpilel mwg yiveTtal n p€Tnon g Mapoxng TWV PEUCTAOV.

Na meplypdpet T AelToupyia Kal Ta XApaKTNELOTIKA TwV dlapdpwy
TUTWV dlaTAEEWY EAEYXOU TNG UYPACIAG.

D D N N NN

Na pabel mwg AelToupyoUv Ol CUOKEUEG EAEYXOU Kivnong, dnAadn ol
OEPPROKIVNTNPEG, KABWG ETONG KAl TOUG TPOTIOUG TIOU YiveTal EAEY-
X0G NG PONG.

4.1 Eioaywyn

OL HopPERG evEPYELAG TIOU UTIAPXOUV 0T PUOoN eival dlapopwyv edwv. ETal,
UTIAPXEL N UNXAVIKY EVEPYELQ TOU eAATNPIOU, N XNUIKA EVEPYELD TNG WIA-
Tapiag, n eWTELVY EVEPYELA HIAG AQUTIAG, N ATOULKY] EVEPYELA EVOC TIUPNVL-
KOU avTldpaoTnPa, N NAEKTPLKA EVEPYELA TNG NAEKTPLKNG Koulivag, n Bep-
MIKY eveEpyela evOG AEPNTA, N WUKTIKA eVEPYELA €VOC KALUATIOTIKOU 1] Yu-
Yeiou KTA.
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["la va AelToupynoel cwoTa [ia eykatdotaon auTouatiopou eival ama-
paitntn n ouvexng AQYnN MANPOPOPLOYV TIOU EVNUEPWVOUV YIa TNV KATAOTA-
on Aettoupyiag tng. Auto To £pyo 1o avalauBavel n povada CUANOYNAG Kal
eneEepyaoiag dedopevav.

O petaTpoméag sival n CUOKEUTN TIOU LETATPETEL TNV KABE €idoug evép-
velwa (mAnpogopia A onua) oe AAAN popdr). O AOYOG Yla TNV LETATPOT €i-
val n 1apoxn KAatdAAnAng nAnpogopiag, n oroia eUKoAa Wropei va yivel
Katavonth arnod Tov avepwrio.

Ta aicOnTRpIa oToIXeia | aIGONTAPEG (sensors), eival edKOL peTaTPO-
TElQ TIOU PYETATPETIOUV OAATA OTIOIAOONTIOTE HOPPNG OE NAEKTPIKA ONUa-
Ta. AnAadn AapBavouv cav €icodo 1xo, BepuoKkpacia, pwg, Taxutnta, uU-
ypaoia, riieon, duvaun Kat Tn METATPEMOUV O€ NAEKTPIKO OTjUa UTIO LOPPN
NAEKTPLKNG TAONG, £viaong, 1 avtiotaong. Ta nAEKTPIKA CriuaTa Tou eival
oL €€odol TwV alobnTnpeiwv xpnoworolouvTtal yia ) Asitoupyia twv e€ap-
TNUATWY AUTOUATIONOU.

O1 alcbntpeg eival Baolkd oTolxeia evog CUCTHUATOC AUTOUATOU &-
AEYXOU, OTIWG Ta alobnTrpla 6pyava otov avBpwrio. MNapéxouv TI¢ arapai-
TNTEG TMANPOPopieg ota e€aptruata mou 6a dpAcouv KATAAANAQ OTn un-
xavr.

Ta kptthpla emAoy”ng evog KaAou alcbntnpiou eivat:

o H akpifela avixveuong kat pé€tpnong.

H a&loruoTia kat n avtoxn tou o€ BAGREG 1) dlaTtapaxEg Asttoupyiag.

H taxutnta avtidpaong tou, dnAadr) Oco ypriyopa OTEAVEL TNV &-
VTOAN oTo €€QpTnUa mou Ba npénel va Opdoel.

e H guaicbnoia tou, 6cov apopd TV IKAvOTNTA ToUu va avtiAaupBave-
TAL MKPA PeYEDN. T1.X. éva pWTOUETPO UITopEl va gival euaiocdnTo oe
eAAXIOTO QWG Kal Eva AAAo, AlydTeEpPO €uaioBnTo va Xpelaletal o
EVTOVO WG YA VA AEITOUPYNOEL.

e H gUKoOAN arnmocuvappoAdynon Kal EMavacuvapoAdynon Tou.

™. X: MAPAAEIrMA 1

‘Evag BepuobdAauog dlabétel cuoTNnUa EMITAPNONG TNG BepUoKPATiag evog
BeppavTikou oTolxeiou. MOALG n Beppokpacia urepPei KATOLO CUYKEKPLUE-
VO 06pL0, YiveTal TIPOELOOTIOMOoN He T BorBela evOG NAEKTPIKOU AQUTTTAPA.
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Auon:

H avixveuon tng katdotaong AslToupyiag Tou BepuavTikoUu OTOLXEIOU UrTo-
pel va yivel e tn xprion evog KatdAAnAou alodntrpa.

AUTO TO oTOLXEIO AelTOoUpYEL WG DLAKOTITNG TIOU avoiyel 1) KAgivel éva n-
AEKTPLIKO KUKAWMA. 2T0 oxnua 4.1 ¢aivetal n ouvdeouoAoyia Tou NAEKTPL-
KOU KUKAWUATOG Yla TNV €voelén tng unéppBaong g Bepuokpaciag. MOAIG
n Bepuokpacia urepPel KATIOIO CUYKEKPIUEVO OPLo, O aAloBNTAPAG KAEiveL
TO NAEKTPIKO KUKAWWA e AUEOT CUVETIELA TO Avapa Tou Aaurttmpa. 'Otav
avaBel o Aauntrhpag undpxel unéppaocn tng Beppokpaciag, evw otav ofn-
VEL OEV UTIAPXEL UTIEPPBAON Kal 1 Bepuokpacia BpiokeTal pEoa OTA EMITPE-
Td o6pla.

HAeKTpIKA TAON

OepuavTikd ' .

oTolxeio

v .
o |- AloBnTthpag

® Aaurthpag

Zxnua 4.1 HAekTplKO KUKAwUA yia tnv gvoelén ¢ unspfaong e Bepuokpaociag

4.2 H Ocpuokpaocia

H Oeppokpacia evog UAIKOU eival TO PUOIKO UEYEBOG TIoU pag deixvel To-
00 (eoTO N KPUO eival. H Bepuokpacia petpietal oe Babuoug KeAoiou (°C),
i BaBpoug dapevart (°F) 1) artoAuToug Baduoug KEABY (K).

OL MapakdaTw OXEOELG LETATPETOUV T BEPUOKPATIA £VOG OWUATOG artd
Babuoug Kehaiou t (° C) oe Babuoug dapevalt t (° F) kat KEABv T (K)(1)-

M Zupgpwva pe Tov Kavoviopde 150-31, n Bepuokpacia os °C oupBoAieTtal pe t kal o K
pe T. Me toug Babuoug KEABLY, dev XPNOLUOTIOIOUE TO ° AAAA YPApOouuEe Hovo To K.
Eivat AdBog av ypayoupe °K.
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t t.—32

100 180
T=t+273

H Beppokpacia 0°C, avtiotowxei oe 32°F kat 273K kai n Bepupokpacia
100°C avtiotowxei oe 212°F kat 373K. Orowadnrote AAAn Bepuokpaocia
m.X. 38°C petarpeneral oe °F ouppwva pe tnv oxéon:

38 132

100~ 180

_nap_ 18088 _ _ _ °
Ot—-32= 100 =684 0 t =32 +68,4=100,4°F

4.3 01 Ocspuoordreg

OL BeppootdTeg eival otolxeia mou PeTpouv Tn Beppokpacia. 2To oxHua
4.2 paivovtal dlagopa €idn BeppooTtatwy. KdbBe BepooTtatng arnoteAeital
ano:
e Tn 6don A To MAaicio Tou MAvw Tng otnpidovtal OAa ta urdAoua &-
fapTtnuara,

e TO BIAKOTITN TIOU £XEL OUO ETTAPEG,

e TO 8i0KO i} TO MARKTPO EMAOYAG, LUECW TOU oroiou puBuidouue tTnv
eMmBuunTr Beppokpacia, kat

e TO aA10ONTAPIO BepUOKpaciag To oroio avixvelel Tn Bepuokpacia Kat
evePYOTIOLEL TO OLAKOATITN TIOU KAEIVEL, 1] Avoiyel, TIG ETTAPEG TOU.

270 Oioko erAoyng pubuifovtal duo Bepuokpaocieg. H pia arnoteAei o
avw 6p1o N start (1 cut in), tavw ard To oroio Ba mpérel va apxioel va Aet-
ToupYel To €EAPTNUA TIOU SEXETAL TNV EVTOAT, T.X. O CUMIIEOTNG TIoU Ba
Yugel To BAAQUO Tou Yuyeiou ) Tou Katauktn. H deutepn Bepuokpacia
aroTeAel To Katw 6p10 1 stop (1 cut out), KATwW ard To oroio Ba mpPEMeL va
oTapaTrioel TN AelToupyia Tou To €£APTNUQ, T.X. O CUMTILECTAG YLATi N Bep-
HMOKpaoia oTov WUKTIKO BAAQO eival ApKETT) yla va aAAOLwOEl TO TepLEXO-
HeVO Tou (TPpO®LUA, eurtadn TipotdvTa KTA.).
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Zxnua 4.2 Eidn Bspuooratwv

H dlapopd Twv Beppokpaotwyv start kat stop, ovopaletal difference 1y diff

apa
diff = start -stop.

O1 aloBntpeg Bepuokpaciag dlakpivovTtal oe alobnTPEeg:

e ETAPNG

e QALOBNTAPEG UTIEPUBPWV.

Ol alobntnpeg enmang Tou BeppooTtatn dlakpivovTal o€:

e Beppoleuyn

e Oeppoavtiotaoelq

o OlUETAAAKA eAGopaTa

e NAEKTPOVIKOUG.

OlaioBntpeg autol eival oe enagn e TO AVTIKEiNEVO OTO oroio Ba ue-
TpAoouv Tn Bepuokpaocia.

AvTiBeTa, ol alobnTPEeG UNEPUBPWYV XPNOLUOTIOIOUVTAL O XWPOUG OTIOU
ETIKPATOUV TTIOAU UYPNAEG BEpLOKPATIES KaL 1) avixXveuon NG Bepuokpaciag
yivetal ané améotaon. OL unEpubpol alodNTNPESG UETATPETIOUV TN BEPUIKY)
AKTLVORBOAIQ 0 NAEKTPLIKT TAOT.

21n ouvéxela Ba avagpepboupe oTa €idn Twv BepuooTATWV.
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4.4 Oepuootdreg ue SINETAAAIKO EAaoua

To diyeTaAAIké €éAacpa 1) oTOIXEIO ival Evag alodBnTHpAg ya TN HETPNON
NG BeppoKpaciag, Bactlouevog otn SLAOTOAY TwV HETAAAWYV. AToTeAEiTAL
ard SUO OLAPOPETIKA UETAAAQ, TA OTIola £XOUV OLAPOPETIKO CUVTEAEDTY)
OLACTOANG Kal gival ouvdedeUEVA 0 ONO TO MNKOG TNG ETILPAVELAG TOUG.
2UvnBwg, Ta HETAAAA auTA eival 0peiXaAKog Kal XAAuBag 1) opeixaAkog Kal
X0Ak6G. ‘Otav Beppaviei To SIMETAAAIKO EAaoUa, TOTE TO €va PWETAAAO dla-
OTEAAETAL TIEPLOCOTEPO Ao TO AAANO Ue aroTeAeoua va Auyioel. ‘Otav 10
OLUETAAALKO €Aacpa artoteAeital and XaAKO KAl OPEIXAAKO, O OPEiXAAKOG
OlACTEAAETAL TIEPLOCOTEPO KAl TO EAACA Auyilel amd TNV PeEPLA TOU XaA-
KoU, evi OTav 1o éAacua YuxBei AuyiCel ard tnv avtiBetn mAeupd. To Ot-
METOAAIKO €Aaopa gaivetal oTo oxfua 4.3 kal n ocuvdeouoAoyia Tou o
KUKAWWA gival OTIWG auTth Tou oxAuatog 4.1.

+ XaAKOG
@

OpeixaAkog

v

A_I_

Zxnua 4.3 AijustaAAiko Exaoua.

H petakivnon péow S1a0TOANG TWV HETAAAWY €ival LKavr) va avoi&el uua
BaABida 1 va kAeioel pa enagr) pe cuverela va urdpéel por uypou 1 va
rnepdoel NAEKTPIKO peUla O€ €va KUKAWUA, avTiotolxa. Avtibeta, ye T ou-
OTOAT, N BaABida kAeivel 1] 1 emaen avoiyel kal SLAKOTTETAL TO KUKAWHA.

To péyebog NG SIAOTOANG N YEVIKOTEPA TNG METAKIvNOoNg e€aptaTtal a-
1O TA UAIKA TOU OMETAAALKOU EAACNATOG, KABWG Kal artd Tn HETABOAT TNG
Bepuokpaociag.

Yridpxouv dLapopol TUTOL OIUETAAAKWY EAACUATWY OL OTIo{oL dlaxwpi-
Covtal ard To oxnua toug. ETtol, undpxouv Ta €AACUATA UE OTELPOELDN)
MOP®PT], HE EALKOELON MOPOPT R} HE KUMATOELDT) HOPPR. 2TO oXAUA 4.4 paive-
TAl €va OTIELPOEIDEG DIMETAAAIKO EAACUA.



MEPIFPA®H & AEITOYPIIA TON BASIKON EZAPTHMATON AYTOMATIZEMOY 147

Zxnua 4.4 2nicipoctdeg SIUETAAAIKO EAaoua

4.5 Ocpuoordreg acpiov

O1 BepuooTdTeg agpiou xpnoluoriololv cav alcbn-

TAPLO OTOLXEIO €va AEPLO TIOU TIEPLEXETAL HECA O

€va TpLXoeldr) owAnva. Avaloya pe Tnv Bepuo- -::-

Kpaoia Tou XWpou, To aEpLo PHETABAAAEL TNV Bep-

MOKPAOoia TOU Kal OUVETIWG TNV Tiieon Tou, EpoOooV Sxripa 4.5
0 6yKog napapevel otabepdg. H diapopa auth Tng
rieong peTatpemneTal anod dia euaiodntn ueuBpavn
N QUOEPO O Kivnon, UE OUVETIELD va avoiEel i va kAeioel n enaer| (Olako-
NG) Tou BePUOOTATN Kal £TOL OTAPATA i apXidel n AelToupyia Tou cuprite-
oTr. H apxn Aettoupyiog Tou BepooTtatn agpiou gaiveTtal oto oxfua 4.5.

OepuooTATnG agpiou.

4.6 HAekTpovikoi BspuooTdreg

YTdpxouv NUIayOyLua nAEKTPOVIKA oTolxXEia TTou N aAAayr) TG BepuUoKpa-
olag dnuoupyei aAayr) g taong(2).
Ta nAeKTPOVIKA alodnThpla BepoKpaciag Exouv:

e UEYAAN TIEPLOXN BEPUOKPACIOV
o LEYAAN aKpiBela
e OPKETA KAAY gualoBnaoia.

OL BeploOTATEG TTOU TIEPLEXOUV NAEKTPOVIKA ALCONTAPLA, TOTIOBETOUVTAL
kateuBeiav MAvw TNV NAEKTPOVIKY) TIAGKETA (ONAAOH HECA OTO NAEKTPOVL-

@ Ta NAeKTPOVIKA OTOIXEIO avanTuooovTal OTo MapdpTnua “A”. AuTd, Uropei va sivat
diodol, TpavlioTopg 1 €I0IKA KATAOKEUAOUEVA OAOKANPWUEVA KUKADUATA.
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KO 6pyavo), oe avTiBeon pe Ta GAAa €idn BeprooTATOV TTOU TOTIOBETOUVTAL
oe AAAa onueia Tou CUOTANATOG (E0WTEPIKA N EEWTEPLKA). XPNOLUOTIOLOU-
VTal 0 TEPUTTWOELG OTIWG, AV BEAOUNE va EAEYXOUNE TNV UTIEPBEPUAVOT
OTO ECWTEPIKO KATIOLOU PNXAVAUATOG.

4.7 Oepuooroixeio i Ospuolcuyog (thermocouple)

To BepuooTolxeio otnpiletal 0To BEPHONAEKTPIKO paivopevo. MeTatperel
N dlaPpopd BeppoKkpaciag evog UAIKOU Og NAEKTPLKY TAon. AnoteAeital a-
16 OUO PETAAAA ouvoedepéva PeTaEU TOUG OTO €va AKPO, TO OTIOI0 OVOUA-
Cetal BepunR o00VAeON 1) emaPn Kal Ta eAeUBepa Akpa eival n Puyxpn covoe-
on. 'Otav Beppaivetal n Bepur) enagn, Unapxel Por NAEKTPOViwv arnod 1o &-
va HETAAAO OTO AAAO, n oroia ogeileTal otn dlaPopd BepUOKPATIiag Tou
UTtdpxel LETAEU Bepung Kat Yuxprg oUVOEDNG.

Me autdv Tov TpOTTo dnuloupyeital pia dapopd Taong PETAtU Twv &-
AeuBEPWV AKpWV Tou BeppooTolxeiou. H Tur) Tng T@ong e€aptartal ard v
dlagpopd Bepuokpaciag Kal Ta UALKA Tou BepuooTolxeiou cUPpwva PE TNV
etiowon :

U=C- At

orou U eival n taon e€6dou Tou BeppoaTtolxeiou, At = t, — t, ival n dapo-
pa Bepuokpaciaq peTta&u Bepung kat Puxpng ouvdeong Kat C pia otabepd.
Muwa ouvneng T tédong eival 20-50 mV.

Av Ta dUo PETAAAA eival XaAKOG Kal kovotavtavn (Cu / Con), To Bepo-
oTolXelo Uropel va xpnolworonBel ya TEPLOXEG BEPUOKPACIWY Ao -
100°C €wqg 400°C. To kpaua vikeAiou-xpwpiou (Ni /Cr) uropei va xpnotuo-
nownBel ya peyaAutepn mieploxn Bepuokpactwyv, and -200°C £wg +1200°C.
Mrtopouv emiong va XpnotuoromnBouy Kat AAAOL cuvdUAoUOL HETAAAWY, O-
Nw¢ paivetal oTto oxXnua 4.6.

To BepuooTolxeio €xel €£000 TOAU [iKpY) Taon (MV), kat ival anapai-
TNTO va OUVOEBEL e evioXUuTh TAONG ya TNV aviPworn tTng napayouevng
TAONG Kal PETA Pe ToV KATAAANAO evepyorioinTh (PEAE, KvnTHPQA, SLAKOTITN
KTA.) OTIwG paiveTal 0To oxnua 4.7.

Av cuvdéooupe TTOANG BeppooTolxeia oe oelpd yla mapaywyr UeyaAu-
Tepng TAong m.X 500 mV, dnuoupyeital pia BepUonAeKTPIKA OTAAN 1) Bep-
Hoowpodg. 'Oco meplocdTEPA eival Ta Bepuoleuyn TG OTHANG TOCO [EYa-
AUTepN €ival n mapayopevn téon.
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2xnua 4.6 Aiaypauua taong- Bspuokpaociag dlapopwv BEpUOoTOIXEIWYV

=
| [

Oepuoleuyoq Evioxutig HAeKTpOVOUOQ

SN
-

Zxnua 4.7 20vdeon BepuooTolxEiou ue KUKAwua

4.8 Ocpuiorop - tumoir N.T.C. P.T.C

Ta BeppioTop eival NUAYOYILES AVTIOTACELG TWV OTIOIWV 1N T METABAA-
Aetal avdioya pe tTnv avgnon g Bepuokpaciag. Alakpivovtal oe Beppi-
OTop Me apvnTikG ouvieAeoTr) Bepuokpaociag (negative temperature
coefficient, N.T.C.) kat Bepuiotop pe BeTIKO OUVTEAEOTN Bepuokpaciag
(positive temperature coefficient,P.T.C).

Ta Bepuiotop eival un ypappikd otolxeia (dev akoAouBouv To VOUO TOU
Ohm) Kat £Xouv oXfua KUALVOPLIKO, opalplkd i 0pBoymVLo.
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(a) ©cppioTop N.T.CO)

21a Beppiotop N.T.C. n avtiotaon Toug pelwveTal ye Tnv avénon g Bep-
pokpaoiag. O cupBoAonédg tou N.T.C. kAt N KAPTUAN HETABOANG TNG avTi-
0TAaoNG OUVAPTACEL TNG Bepuokpaciag paivovtal oto 2xHua 4.8 (a) - (B).

R(Q),
10°

/ \\
/ - 102

AN

AN

\
/ 101 . 1 e) (oC)
100 120 150 200

//

”
=
|

gs

() SupBoAO (B) MetaBoAn avtiotaong ue Bepuokpacia

2xnua 4.8 Ocpuiotop apvnTIKoU OUVTEAEDTN Beplokpaoiag

Kataokeuddovtal arnd o&eidla Tou oldnpou, Orou £XouV TpooTebei ovta
AAAwV PeTAAWYV. Ta oeidla autd €xouv HeYAAn aywyluotnTta oe kabapr
MOP®Y) KAl UETATPETIOVTAL O NUAYWYOUG UE TNV TIPOOHNKN LOVIWV AAAwV
METAAAWV. AAAQ UAIKA artd Ta Oroia KataokeuadovTal Ta BeppioTop eival n
TAQTiva KAl TO VIKEALO KAl O OUVTEAEOCTNG BEPUOKPACIAG ETITUYXAVETAL Q-
VAAOYQ [E TN CUYKEVTPWOT TWV TPOoouiEewv. 210 eunodplo urtdpyxouv N.T.C.
o€ OXNUa Pakng, diokou, 1 pdRdou 6MNwe paivovTal oTo XNHua 4.9.

Zxnua 4.9 Aiapopot turot N.T.C.

@) N.T.C.= Negative Temperature Coefficient = ApvnTIKOG OUVTEAEOTAS BEPUOKPACIAG
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Ta Beppiotop pe apvnTikd CUVTEAECTN BEpPUOKPAGIag XpnotorolouvTatl
0€ TIOAAEQ EPAPUOYEG, MEPIKEG TWV OToiwV eival: oTn XNUeia, oTn QUOLKN,
OTNV LOTPLKY], 0TN Babla KaTaWuEn K.ATL. OE OIKIOKEG OUOKEUEG.

(a) OcppioTop P.T.CH

21a Beppiotop P.T.C, n avtiotaon auEavetal pe tnv avgnon g Bepuokpa-
olag og wa oplopevn reploxn (T.x. -40° €wg 240°C). EEw and autn tnv me-
ploxr) BEPUOKPACIWV O CUVTEAEOTAG UMOPEL va eival apvnTikog 1) Undevt-
KOG. H andAutn Tur) Tou cuvteAeoTtn Bepuokpaciag evog P.T.C. eival oAU
peyaAutepn arod autrhy tou N.T.C.

To oUPBOAO KAl N KAUTIUAN JETABOANG TNG AvTioTaong Ye Tn BepuUoKpa-
oia (AoyapiBuikn) eaivovtal oto Zxnua 4.10 evd oto Zxnua 4.11 divovtal
dlagopot turo P.T.C.

A

logR ol ;

AT :

/+t 3t :

7 ?

H »
~150 "~ ero)
a.2upBoAo B.KaprtuAn

2xnua 4.10 Ocpuiotop Ue BeTIKO ouvteAeoTn BspLokpaoiag P.T.C.

Zxnua 4.11 Turot P.T.C.

Epappoyeg Beppiotop P.T.C.
Ta BepuioTop Pe BETIKO OUVTEAEOTY) BEPUOKPATIAg xpnollorolouvTal yia
TOV EAeYXO0 TNG Bepuokpaciag evog uypou, TNy TPOooTacia evog Kivnthpa

) N.T.C.= Positive Temperature Coefficient = O£TIKOC OUVTEAEOTNG BEpUOKPATIag
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ard unepBEpuavon, Tn otabepornoinon PeUpatog, KIA. 2To ZxAua 4.12
@aivovTal oplohéEveES epapuoyEg Twv P.T.C.

+0
o Q o)
Taon Tac
O O
'‘a) Métpnon Beppokpaciag uypou (B) ZtaBeporoinon peupatog

2xnua 4.12 Epapuoyég P.T.C.

Ta Bepuiotop TOTIOBETOUVTAL OE OELPA UE TIG TIEPLEAIEELG VG KvnThpa
Kal Tov TpooTtaTtevouv anod utepBépuavon. Me tnv avénon g Bepuokpa-
olag péoa otov KvnThpa 10 BepuioTop AAAACEL QVTIOTAON Kal SLOKOTITEL
TNV POr| TOU NAEKTPLIKOU PEUNATOG.

Xpnowuoroleital €miong kAt KATd Tnv eKkivnon evog Kivntrhpa. Suvoee-
TalL o€ OElP@ e TO TUALYMA eKKivnong. Katd tnv ekkivnon Tou Kivnthpa,
TIoU n BepUoKpacia eival PIkpr), n avtiotaon Tou BeppicTop eival HIKED.
'‘Oco au&avel n Beppokpaoia, n avtiotTaon Tou BepuioTop HEYAAWVEL KAL TO
KUKAWPA €KKivnong, o€ KArola Tiur tng Beppokpaciag diakortetat. H ouv-
deopoAoyia ¢aivetal oto oxnua 4.13.

+0
Taon
\Y
o

Zxnua 4.13 >uvdeon Bspuiotop Ue KivnTnpa
(y) YAIka R.T.D.®
YTapxouv KArola UALKA Twv oTtoiwv n avtiotaon PeTABAAAETAL YPAUUIKA

uEe TNV Bepuokpacia 6nwe n mAariva, kat ovopdlovtat RTD. Mapoucialouv
BeTikd ouvteAeoTn Bepuokpaciag, dnAadr) n avtiotaon Toug au§dveTal pe

) R.T.D.= Resistance Temperature Dependent = AVTIOTAOEIC EQPTOUEVES a6 TN Oep-
Jokpaoia
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TNV augnon g Beppokpaciag (Exnua 4.14). R, eival n apxikn Tiur| ™mg a-
vtiotaong oe 0°K. ' autd n mAativa gival éva arnod ta nMAEov XPNOoLUOoTIOoL-
oupeva UAIKA oTta aobntrpla Bepkpaciag uPnAig akpiBelag.

H meploxn Beppokpaciag, yéoa otnv oroia n avriotaon akoAoubBei
YPOUUIKA UETABOAN eival eploplopévn Kal ouvhRBwg eival ard -100°C pé-
Xpt 500°C. EEw ard auTr) TnVv nepLoxN n avtiotaon eival pun YPAULKT).

O muo avtnpoowneuTikég Tunog RTD kataokeuaouévog and mAativa
eival o Pt100 (¢xel avtiotaon 100 Q oe 0 °C kat reploxn BepuokpaclwyV a-
1o -50°C €wg +300°C).

R A
Fos
>
t (°C)

Zxnua 4.14 KauruAn uetaBoAng RTD

4.9 SUOKeUEG eAEyxoU pE O1aoTEAAOUEVO UYpPO 0 BoABO

Ol ouokeuEg eAeyxou Bepuokpaciag pe SlacTeAAOUEVO UYPO o BOABO a-
rnoteAouvTal anod To KUPiwg oWUa KAl TO alolntrplo Bepuokpaciag To o-
roio eival évag yuaAivog dlagavng BoABOG He uypod To oroio SlacTEAAETAL
1 CUCTEAAETAL, avAAoya pe Tnv Bepuokpacia. H cuokeur) cuvdéetal pe
ToVv BOABO pEow eVOQ TPLXOEIOOUG CWANVA, O OToiog TIEPLEXEL eMiong Yu-
KTIKO UypO. 210 oxfua 4.15 @aivetal o BoABOG kalL n uetapopd g evio-
ARG, LECW TOU TPLX0EIOOUG OWAN VA, OTN CUOKEUN EAEYXOU BepOKpATiag.
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SUoKeUn

2UOKeUN

- ;
—u]
e TPLXOEBNG | | Tpixoeldng

OWANvVag | OWANVag

—_—

2xnua 4.15 Suokeun e dlaoTeAAouevo uypo o BoABo

4.10 OcpuOOTATIKEG EKTOVWTIKEG BAABIOES

H BepuootaTikh BaABida eival pia cuokeur pe dlacTteAAOUEVO uypd o
BoABO kal ToroBeteiTal OTO KUKAWPA Tou €€aTUlOTr. EAEyXeL Tn Beppo-
Kpaoia MOoTe va UTIapxeL Tavta pa otabepn dlapopd Beppokpaciag (urep-
B¢puavon) arod v €icodo Tou €EATULIOTA PEXPL TO onueio Tou eival Toro-
BeTNUEVO TO ALOONTAPLO, TIOU OTN TIEPITTTWON AUTN €ival o BoABOG.

AnoteAeital and 10 Kupiwg cwua, To BoABS, T HEUBPAVN, TO EAATNPLO
KAl TOV PUBULOTIKO KOXAIa pHEow Twv oroiwv KaBopiletal n urtepBEpUavon
™™g BaABidag. To Kupiwg cwua TG BaABidag torobeteital oto Avw AKpPo
(eicod0o) Tou eEaToTn Kat 0 BoABOG cuvdEeTal 0Tabepd otV £5000 TOU
e€atulo 6nwg Ppaivetal oto Zxnua 4.16.

O BoAB6G TG BaABidag petpdel Tn Bepuokpacia Tou YUKTIKOU uypou
otnv £€0d0 Tou e€atuloTr. ‘'Oco auEdvetal n Bepuokpacia auEdvetal Kat 1
Tiieon Tou BoABoU A n Tieon Tou e€aokeital Mavw oTnV LEPBPAavn e cuveé-
rnela va avoi&el n elocodog Tou €EATIOTA Kal va TEPAOEL TIEPLOCOTEPN TIO-
00TNTa YPUKTIKOU uypou. AvTiBeta av uelwbei n Beppokpacia tou BoABou
MELWVETAL KAL N TIieon Tou Kal kKAgivel ) BaABida pe armoTéAeoua va TiepAacel
MIKpOTEPN TTOCOTNTA WUKTIKOU UypoU.
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2WARVOG avVappoOPHOEWSG
NG YUKTIKNG povadag

4

TpLxoeldNg cwAnvag

MeTaAAikod
owua

STENEXOG
H BaABidag

Por) YukTiKoU peucTtou

E€odog uypou

2xnua 4.16 Ocpuootatikn ekTovwTiky BaABida (O.E.B)

4.11 AvakepalAaiwon aiobntnpiwv Bspuokpaociag

Ma Adyoug avakepalaiwong aAAd kal ouykplong, oivovtal otov [livaka
4.1 Ta alcbnthpLa Bepokpaciag.
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Mivakag 4.3
WLES Apxn AeiToupyiag Xpnoeig - Maparnpnoeiq
aiocOnTnpiou
AUENON NG aVTIOTAoNG pe - BIOUNXQVIKEG EPAPHOYEQ
RTD v augnon mg - MeyaAn akpiBela
Bepuokpaociag
. . - Xpnotyorolouvtat oe
MSTGBO}‘.” MG avtiotaons Blaggashlq EAEYXOU.
He my OUE'UOH ms - MeydAn akpiBela.
Oeppiotop Beprokpaciac: - Mikpég dlaotdoelg.
N.T.C.- P.T.C. . - MeydAn mieploxn
- augnon -P.T.C., BEPLOKPATIAG.
. - Meploodtepo euaiobnto
- peiwon- N.T.C. Qo BePUOZEUYOC.
- Métpnon g
Oeppolelyoe Anuioupyia nAEKTPIKNG TAONG Beppokpaciaog Tou oTaTn

oTa dkpa Toug avaAoyn Tng
dlapopag Bepuokpaciag.

TOU KlvnTr)pa katd
AeLToupyia Tou.
- Mikpn) akpiBela.

HAekTpOVIKA

AANay™ TNG TAONG UE TNV
aAAayn Tng Bepuokpaciag.

- Mapouacidlouv Peyain
akpiBela Kat EXoUV UIKPO
KOOTOG.

- Mapouotadlouv TIOAU KOAN
YPOUMUIKOTNTA.

- H reploxr) Beppokpacimv
TOUG eival KT (LEPLKEG
dekadeq Babuoi)

Me v au€opeiwon g
Bepuokpaciag 1o EAaoua

- Eivat Bnvoég kat anAog
OTNV KATAOKEUT).
- 'Exouv Ouwg JIKpn

AETAAAIKO KAUMTETAL UE ATOTEAECA VA axpiBela.
€\aoua SVSQYOTIOlOl'JVT'(ll nva - XpNOWOMOLOUVTAL OTIG

AMevepyoTiolouvTal ot NAEKTPLKEG OLKIOKEG

EMAPEG OTA AKPA TOU. GUOKEUEC.

- Mikpn akpiBela
BOABOG e To uypO SlacTEAAETAL T) - MeyaAn a&lorotia
6laora)\)\qc') “evo OUOTEAAETAL LECW - EAGxoteg BAGBeE]
Yo H TPLXOELBOUG CWARVA - Xpnotuoroleitatl yia Tov

LETAPEPEL TNV EVIOAR

EAEYXO TWV OTOLXEIWV
areuBeiag ekTOVWONG
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4.12 Xprion Twv unxaviouwv eA€yxou TnG Bepuokpaoiag
oTa ouotnuara Yuéng Kai KAIuarTiougou

O éAeyxog g Bepuokpaciag ota cuoTAPATA PUENG Kal KALMATIONOU eival
Kpiowog ylati, ota pev cuotiuata PueEng uia uPnAn Bepuokpacia Ba Ka-
TaoTpePel Ta polovTa N Ta TPOPLUA TIou ival HEoa oto Yuyeio, eV [ia
TIOAU XaunAr Bgpuokpacia Ba ta rmaywoel 1) 6a Ta Katayugel, ota o€ Ou-
OTNMATA KALLATIOMOU dev Ba rapexel ouvOnKeg avetng dlapiwong.

OL unxaviopoi eAéyxou Bepuokpaoiag Slakpivovtal oe BepHOOTATEG
PEUOTOU KAl BEpUOOTATEG XWpou. [a Tn PETPNON NG BepuoKpaciag evog
OTEPEOU, TIPETIEL VA XPnOLLoronBei €101k oucia, n oroia Ba diatnpei oe
TIAN)PN £TAPT) ALCONTHPLO PE TNV ETIIPAVELA TOU OTEPEOU CWPATOG

4.13 OcpuooTdreg psuoTou

Mpodkettal yia BeppootdTeg Tou epParntiovral 0To PEUTOO TOU oroiou B¢-
Aoupe va UeTpooulE TN Bepuokpacia. YTidpxouv ol BEpUoCTATEG UYNANG
Kal XauUNnAng TAong mou JETAPEPOUV TO ONUA TOUG HE TAoM MEXEL 42V Kal
oL UPnAAg Tdong mou AelToupyouv e Tn ouvnen taon g AEH, dnAadn
220-240V. duolkd urndpxouv Kal arAda eppantifopeva BepUOUETPA, TA O-
TI0ia TIPOCPEPOUV UOVO OTTTIKA avAayvmwon Kal Oev XPNOLOoTIooUVTa OToV
AUTOUATIOMO.

MNa T pétpnon g Bepuokpaciag evog uypou TLY., VEPOU, WUKTIKOU U-
YpoU, Aadlou, KAl Yla va UTIapXEL akpiBela otnv YETPNON, TIPETIEL VA TOTIO-
Betnbei 0 ALICBNTAPAG HECA OTO UYPO, KAl VA TIAPAUEIVEL TIOAAN] WPA HECA
OTO UYPO PEXPL Va TIAPEL TN BEPPOKPACia Tou, eMeldn Ta uypd UETABAA-
AOuvV TnVv BepuoKpacia Toug TTIOAU apyda.

H uétpnon tng BepPoKPACiag Tou uypoU Propei va yivel Kal TormoBeTw-
VTAG TO AloONTAPLO KAl TTAVW OTn OCWANVA TIoU peTapepeL To uypo. O Tpo-
T0G AUTOG OUWG Urtopel va dwoel eoPaAUEVa aroTeAEouata emeldr) o BoA-
B6g Ba peTpdel TNV BepUOKPACia TOU CWAT VA Kal OXL Tou uypou.

O1 BeppooTdTeg XaUNARG TAoNG XPNoLUorolouv ouvhows BoABS udpap-
YUpOU oav aloBntiplo oTolXeio evw ol BepuooTateg UPNARG Tdong Xenot-
poTtioloUv ouvhBwg To OLUETAAAIKO oTtolxeio 1 avtiotdoelg RTD 1 Beppi-
oTop.
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Qg nmapaddelypa avagépoupe OTL Yla TNV PETPNOT BEPUOKpATiag oe u-
YPa uropei va xpnotluoroindei éva BepuioTop Ye BETIKO OUVTEAEOT) Bep-
MoKpaoiag, To oroio euparttiCetal peca oto doxeio pe 1o uypo. Avaloya
ME TN Bepuokpacia Tou uypou divel oav €E000 NAEKTPIKA TACN Kal N TIUA
™G e€apTdTal arnd Tnv TIUn TNG avtioTaong Tou Bepuiotop. Emeldn to Bep-
MioTop eival ouclaoTikd pia petaBaAAouevn ye Tn Bepuokpacia avTiotaon,
MITopel va XpnowloronBei kat oav oTolxeio eEAEYXOU TNG BEPUOKPACIiag Kal
OUYXPOVWGS oav BEpUAVTIKO OTOoLXElO.

210 oxAua 4.17 gaivetal n dlatagn orou 1o BepUioTop XpPnoLoToLeital
Kal oav OTolXelo €AEYXOU KAl cav BepuUAVTIKO OTOLXEIO ev OTO oxXnuUa
4.15 xpnowuorioleital udévo cav oToLXeio EAEYXOU.

o o
i N +0 ; _ +0O
Taon = Taon = OEPUAVTIKO
oTolxeio
- @
(a) Métpnon kat 8&puavon (B) Metpnon

Zxnua 4.17 Metpnon Bepuokpaciag uypou.

2tov lMNivaka 4.2 paivovtal SLAPopeg XAPAKTNPLOTIKEG BEPUOKPATIEG.

4.14 OepuooTdreg XwWpPOU

O BepUOOTATNG XWPOU, XPNOLUOTIOLE(TAL YIA VA UETPNOEL, AVIXVEUOEL, EAEY-
Eel Tn Beppokpacia evog xwpou, eite ival dwudtio epyaciag, eite kKarolo
unxavnua onwe eivat Aépntag, kauotneag, Yuyeio, kKataPuktng, Kvntr-
pag, KTA. [Na To okord AUuTO XENOLUOTIOIOUVTAL KUPIWG Ol UNXAVIOUOoL TTou
ava@ePBNKav oe TPONYOUNEVEG TIAPAYPAPOUG.

O BeppooTdTng XWpou, avaloya pe TNV LoxU ToU CAUATOG TIOU aviXveU-
€L, Xapaktnpifetar oav XaunAng n uPnAng tTaong 1 LoxUoG. 2TIG OIKIAKEG
OUCKEUEG XPNOLJoTIoloUvVTal BEPUOOTATEG XAUNANG LOXUOG, Yl peupata
MEXPL 2 A Kal TAoeIg HEXPL 24 V. AvTiBeTa, 0 BIOUNXAVIKES KAl EMAYYEA-
MATIKEG OUOKEUEG XPNOLUOTIOIOUVTAL BEPUOOTATEG XWPOU PEYAANG LOoXUOG,
yla peupata péExpl 20 A kat Taoelg uexpl 240 V.
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OL Bepuootateg taong 220 V xpnotporolouvtal o HEYAAEG WUKTLKEG €-
TIAYYEAUATIKEG EYKATAOTACEIG 1) KEVTPIKEG KALUATIOTIKEG EYKATAOTACELS
oTnv dlatagn ekkivnong 1 rrauon Asttoupyiag evog cupriueotr). O ouprie-
OTNG OTNV EKKIiVNON TOU UMopel va anatthoel peupa pexpt kat 100 A.

Mivakag 4.2
©Oepuokpacia Znueio YAikou

(°C)
-273 AToAuTO pndev (0 K)

-259,3 TpurtAd onueio udpoyodvou
-246 >nueio Bpaouou Néov
-218 TpPUTAOG onueio oguyodvou
-252 >nueio Bpaouou udpoyYOVOU O€ KAVOVIKY ATUOOPALPLKN Tiieon
-182 >nueio Bpaopou oEuydvou O€ KAVOVIKT ATUOOMALPLKT Tiieon
0,01 TpuAG onueio vepou
100 >nueio BPaopoU veEPOU O KAVOVIKN ATHOO@ALPLKT) TIiEOT
420 >nueio MENG Yeudapyupou
961 >nueio THENG apyupou
1064 >nueio ™MENG xpuoou

L @

/ / BoABoOG udpapyupou

AueTaAAKS €Aaopua
BepuooTatn

(a) Hpepia (B) Augnon Bepuokpaciag

Zxnua 4.18 BspuootaTng xwpou e BoABo udpapyupou

‘Onwg eival yvwotd o TeEPLOCOTEPO XPNOLUOTIOOUEVOS BEPUOOTATNG
XWPOU gival To OepHOPETPO UBPAPYUPOU TO OTIOI0 TIPOCPEPEL UOVO OTTTIKN
avAayvworn Kal QUOLKA dev Xpnoluoroleital o OUCTAMATA AUTOMATIOMOU.
Eriong untdpxel kat To BEPUOUETPO e OIUETAAAIKO EAACA TIOU PAiVETAL OTO
oxnua 4.19.
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Eivalr onuavtiké 1o aiobntrplo Tou BeppooTatn va eival eAelbepo, w-
OTE va OLEPXETAL TO peUA Yuxpou, 1 BepuoU agpa arnod auto, UE ATTOTEAE-
OMa va uttdpxel akpLBng HETPNON, 1 aviXveuon Tng BepUoKpaciag.

Ta BeppoueTpa akplBeiag ovoualovtal «XnNUIKa», eva Ta ALYOTEPO EU-
aiobnta sival Ta «Blopnxavika».

AANOG TPOTOG HETPNONG TNG BEpUOKPaTiag Xwpou, ival SIMETAAAIKO €-
Aaopa onwg gaivetal oto oxnua 4.19. H rieploxn Bepuokpaciag sival ap-
KETA HeYAAN Kal kupaivetal arod -30°C uexpt +500°C ue akpifela +/- 1%
NG KAipakag.

Zxnua 4.19 OspudueTPO e SIUETAAAIKO EAaoua

4.15 Ocpuoordreg aopalciag

OL Bepuootateg acpaAeiag sivat arapaitnTol yia TNV acPaAn Asltoupyia
TNG €YKATAOTAONG KAl YA TNV aropuyr| averbuunTwyv KATaoTACEWV OTIWG
n urepBépuavon Tou CUUTIECDTY). Baolkd oTolxeio Tou BeppooTdtn aocpa-
Aeilag eival n BepuooTaTIKY) EKTOVWTIKN BAABIda OMwG MeEPLYPAPTNKE OTNV
napaypago 4.10.
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4.16 ZpdAuara pétpnong-kaliiumpdpioua opyavwv

OL YETPNOELG KAL O EAEYXOG TNG BEpUOKPATIag EVOG CUCTAUATOG, EVOG YU-
KTIKOU BaAQUOU, 1) eVOG KALMATIOTIKOU, YiVETAL UE TOUG TILO TIAVW TIEPLYPA-
PEVTEG BepuooTaTeg avaloya Pe Tov TUMo, TIG SlaCTACEIS TOU CUCTNUA-
TOG TIG OUVONKEG Tou TIEPIRBAANOVTOG KOBWG Kal TNV emBuunTA akpiBela.

Ma va yivel pa akpipng HETPNON TIPETEL va TnENnBouv oplopéveg dladt-
Kaoleg Kata tn OlapKela Twv PeTprioewy. MNpérmel va anogpeuyovtal dlago-
POl TIAPAYOVTEG TIOU TIPOKAAOUV CPAAUATA OTIC UETPNOELG OTIWG EEWTEPL-
kol mapdayovteq (B6puBoL, TapeBOAEG amd AAAa opyava PETPNONG), Aav-
Baouevn avayvwon Twv opyavwyv LETpnong. Emiong ta 6pyava Ba npenel
va eival katdAAnAa kal euaiodnta yla TIG TePLoXEQ Bepuokpaciag ou Ba
METPNBOUV.

Av €xoupe Ta KATAAANAa Opyava JETPNONG Bepuokpaciag kat TIG Ka-
TAAANAEGQ OCUVONKEG, N avAyvwon Tng €vOelENg Tou opyAvou aroTeAEl To
MEYEBOG TNG METPNONG EKPPACHEVO OE LOVADEG UETPNONG.

2UVvNRBwg KAtd TNV JLAPKELA UG UETPNONG TIPOKUTTTEL oPAAua. OpileTal
oav améAuTto opdaipa 1 dlaPopa TNG TMPAYMATIKNG TG (LEyeBOG) and Tn
METpoUUEVN. TO OXETIKO opAApa cival 0 AOyog Tou armdAUTOU OPAAUATOG
TIPOG TN TIPAYMATIKA T Av A €ival n MPAyUATIKN TIUN evog UeyEBoug Kal
A“ elval n yetpoupevn TIunA Tou, TOTE:

AMOAUTO OPAAua = AA = An - Au

AA
2XETIKO opAAua = A

m

H akpiBela petpnong evog opyAavou KATAoTPEPETAL e TNV TIAPOS0 Tou
Xpovou. '’ autd KaTd SlacTAUATA Ta Opyava EAEYXOVTAL LECW EIOIKWV Op-
vavwv kat dlopBwvovTal ol evdei&elg Tou. H epyaocia auth ovoudletal ka-
AlUMPApLoNa TWV OpYAVWVY HETPNONG.

4.17 Mnxaviouoi eAéyxou micong

Mieon opiCetal n duvaun F mou ackeital otnv ergpavela S evog uypou Kal
oupBoAileTal pe To ypauua P:
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=

H povdda pétpnong tng rieong oto cuotnua Sl eival To Pascal riou oup-
BoAiletal e Pa. loxUet 1 Pa =1 Newton/mZ,

2TV erupavela g yng undpxel atpoogatpikr riicon 1,013 Bar = 1013
kPa. MNaAaidétepa xpnoluorioloupeveg povadeg ftav To 1 mmHg, dnAadn n
Tiieon mou e&aokei wa otAn udpapyupou UPoug 1T mm, i To Imm H,0 dn-
Aadn n miieon nou e€aokel yia otAn udatog UPoug 1 mm. Emiong xpnot-
poTioleiTal To cUoTNUA Hovadwy I-P kat 1 povada psi®. H petatpor twv
povadwv tiieong ¢aivetal otov lNivaka 4.3. Méxpl TNV TIARPN ETIKPATNON
TWoU cuoThuaTog Sl o Tivakag autog Ba pag eivatl XpHoLog.

H niieon petpdtalr cav amdéAutn mieon, n oroia €ival n nieon oe oxéon
ME TO KevO (UNOEVIKY) TIieon) Kal oav d1apopIKnA mieon R GXETIKA mieon n o-
roia eival n rieon oe ox€on e pia rieon avagpopdg.

Mivakag 4.3
lMa va perarpéPoupe o€ moAAamAaciafoupe pe
psi kPa 6,9 (=7)

mbar i cm Hy0 Pa 102 (= 100)
mm H,0 Pa 10,2 (= 10)

bar kPa 100 (akpBng oxeon)

mbar Pa 10 (akpBng oxeon)

bar psi 14,5 (= 15)

O1 A€oV ouvnBlopévol UnXaviouoi eA&yxou Tiieong eival ol
npecoooTateq (1 medootareg). Autol d€xovTtal Tnv Tieon Kal evep-
YOTTIOIOUV TNV aVTIOTOLXN EVTOAY.

Ta awedntipla mieong Urnopouv va mpocdlopicouV, XENOLUOTIOWVTAG
TNV apxr tou Bernoulli, ek16¢ and To HEYEBOG NG Tieong, Kal Tnv Taxutn-
TA PONG EVOG PEUCTOU 1 TNV OTABUN €VOG UYPOU.

(6) Ta ev xproel ofuepa cuothuata povadwy eivatl duo. To Sl (System International)
Tou LoxUel Kal oTn Xwpa pag kat o I-P (inch-pound) mou oxuel kupiwg otig HIMA kat Tnv
AyyAia, aAAdG kat autéd pe oageiq TAoelg avTIKAaTaoTaong Tou aro To Sl.
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Ta awobntpla rieong dlakpivovtal oe pavoueTpa arAd r} ouveeta, pe
dlappayuata, 1 pepPpaveg, ue cwAnveg Bourdon 1) TieConAEKTPLIKA.

Ta 6pyava 1ou PETPOUV TNV Tiieon AEYOVTAL HAOVOMETPA 1) TTIECOUETPA.

21N ouvexela Ba e€etdooupe TA ALOBNTNPLA TIOU XPnOoLLoTolouvTal yia
TOV €AEYXO TNG Tieong.

4.18 [lpeooordreg ) (medooTATEG)

O npeocoootateg N MECOOTATEG €lval CUOKEUEG OL OTIOIEG PETPOUV TNV
Tiieon evog peuoTou eite auto sival uypo 1 agplo.
Kd&Be mieCootatng anoteAeital and T€coepa PEPN:

0 To aiodnTApIO ieong, TO OToi0 avixveUel TNV LETAPBOAT NG Tieong
KAl avoiyel 1) KAeiveL TOV SLAKOTTT.

[0 To d1aKoérTh, 0 OToi0g aroTeAgiTal Ao dUO eMAPEG (Uia KAELOTN Kal
Mia avoikTn),

[0 To puBuIOTA mieong, 0 Omoiog KaBopilel TNV AVAOTEPN KAl KATOTEPN
0T1dBun mieong, pubpifovtag Ta 6pla pe PUBULOTIKEG Bideg, Kal

[J Tn 8daon ndvw otnv oroia eival TornobeTnuéva To aiobntnplo, o dla-
KOTITNG KAl 0 PUBWIOTAG TTiEoNG Kal n oroia €xel KATAAANAeG urtodo-
X£€Q Yla OTHPLEN MAvw o€ OWANVES UETPNONG TNG Tieong.

H Aeltoupyia Tou mpecooTtdtn eival  akObAoubn: To alolnTrplo tieong
METPAEL TNV anOAUTN 1) TN SLAPOPIKN (OXETIKN) THiEON OE £va UYPO 1) AEPLO
Kal avoiyel 1) KAEIvEL TIG eTTAPESG TOU JLAKOTITN AvAAOYa UE TNV aviTEPN 1)
KATWTEPN TLUN TIOU €xoupe Tpodlaypagel oTov pubuloTth mieong. O dlako-
NG UE TNV OElpd Tou avoiyel 1) KAgivel To KUKAWUA AelToupyiag Tou ou-
priteotry. O pecooTATNG A eooTATNG PaiveTal 0To oxNua 4.18.
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13 11
P> F-—-——-—--Xx-—-——-5
14 12
(a) Mopor (B) ZuuBoAo
Zxnua 4.20 [psoootdtng

4.19 O €Aecyxog TnG mieong HEOowW UENEBPAVWYV Kal O1aPPaAYHATWV

H rieon evég peuoTou Propei va HETPNBEL XPNOLOTIOLWVTAG UL HEHBPAavN,
n oroila petatortietal e€aitiag TG rieong mMou aokeital otnv ermpavela
™mGQ. Méow evog eAATNPiOU KAl CUCTNATOG HOXAWY, N LETATOTILON AUTA |E-
TapEpPETAl OTOV JEIKTN PETPNONG O oroiog arokAivel ard Tnv BEon LooppPo-
Tiag kat deixvel navw oe Babuovounuevn KAiaka To HETPO TNG Tieong.

To o6pyavo pe TV ueuBpdvn uetpdsl amdéAutn mieon. Eva t€tolo ou-
oTnua gaivetal oTo oxnua 4.21.

s
F'fffffffffffl

2xnua 4.21 lNpsocootdtng ueuBpdvneg

Eav emavw otn pepBpdavn acknbei pia riieon p, TOTE AUTAH N MEUPPAVN
OUMTILECEL TO EAQTNPLO HEXPL VA ETIKPATIOEL LOOPPOTTA OTIOTE LOXUEL OTL:
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F=A-p

orou F eival n duvaun tou eAatnpiou kat A gival n erugpavela g LepBpa-
Vng.

Mia rmapaAAayr Tou aparndvw UAavouETPoU PePPPAvVNG eival va xpnot-
portoinBel avti evOeikTn TIHWY, £vA TIOTEVOLOUETPO TO OTTI0I0 Ba PETATPETEL
TIG KIVACELG TNG HEPPBPAVNG 0 AAAAYR TNG AVTIOTAONG KAL, KAOTA CUVETIELQ,
o€ aAAayr) TG NAEKTPLKNG TAONG.

Ta diappayuara cival pepfpaveg mou tmapepfariovral YeTagu duo
PEUCTOV (UYpWV N agpiwv) urd SLAPOPETIKN TIEON KAl N UETATOTION TOU
OlaPpdypaToq pag deixvel Tn dlapopd Tng Tieong Twv dU0 PEUCTWV, ONAQ-
ONf v dragopikn micon. Av n Tiieon mou e€aokeital oTn uia TMAeupd Tou
OlapPAYNATOG €ival yVwoThH, TOTE 1 UETATOTION Tou dlappAyHATOS HAG
Oeixvel To YETPO TNG Tieong oTnVv AAAN MAEUPA Kal £TOL €XOUUE METPNON
™G améAutng mmicong. Ta dlappdyuata cuvhBwg aroteAouvTal and éva e-
Tiredo QUAANO PETAAAOU 1) SUO QUAAA EVWUEVA OTA AKPA N TIEPLOCOTEPA
oxnuatifovrag £va €idog puoepoU,0nweg Ppaivetal oTto oxnua 4.22.

*\;/'

(a) Mia pepBpavn (B) Auo peupBpaveg

P4 P4

(Y) ®uoepd N pUOOUVEG

Zxnua 4.22 Alappayuata
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4.20 Mavouetpa yia d1apopIKn mieon

‘Eva arAé épyavo yla mn PETPNon tng rieong ivatl To pavoueTpo udpapyu-
pou. ArnoteAeital and €va yudAlvo cwArva oxnuatog U rmou oto eocwTtepl-
KO ToU BpiokeTal €va uypo (ouvnBwg udpapyupog). Ztnpicetal oe pa Baon
Orou uTtdpXeL Kat pia Babuovounuévn KALaka ota okEAN Tou cwAnva. To
uypd 1 o udpdpyupog Bpioketal O0TO B0 UYOG Kal 0TA dUO OKEAN, OTav N
riieon Tou agpa eival n idia.

‘Otav ol TMEceIg OTA OKEAN TOU CWAT|Va gival LAPOPETIKEG, TLX. Py Py,
Ol OTABUEG TOU UYypoU dev eival ol idleg Kat LoxUel :

Ap=p,—-p,=h-p-g

orou h eivat n dlapopa uyoug, h = h, — h,, p eival n MukvéTNTA TOU UYPOU
Kal g eival n erutdyxuvon g Baputnrtag (9=9,81 m / s?). 310 oxfua 4.23
@aivetal €éva arAod LavOuETPO.

To pavoueTpo CwANva petpdel tn dlaPoplkn Tieon. To HAVOUETPO U-
Opapyupou propei va petproel reoelg uexpt 140 KPa ue ua akpipeta 100
Pa. To pavépetpo mou nepleExel vepod avti yla udpdpyupo, Propei va pe-
Tphoel riEoelg uExpL 10 KPa, pe akpipBela 20 Pa. Mevik@, TO HAVOUETPO OV
gival 6pyavo peyaAng akplpeiag aAAd ouwg eivat ¢penvo.

ho

(a) Apxn Aettoupyiag (B) Moper
2xnua 4.23 Mavouetpo udpapyupou
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LAY X: MAPAAEIrMA

Eva anAé pavouetpo pe vepd deixvel pia dagopd oTig oTdbueg ota duo
okéAn tou h = 100 mm. Mota eival n dlagopd mieong dTav n MUKVOTNTA TOU
vepou eivat 1000 kg /m? kat n erutdyuvon g BaputnTtag g =9,81 m /s?;

Auon

H dlagpopd nieong unoAoyiletal :

AP =h-p-g=0,10 m- 1000 kg /m3 - 9,81 m/s? = 981kg/m s2=981N/m?=
981 Pa = 0,981kPa

4.21 Mavéuetpo yia arméAuTn micon

Ta pavéuetpa Tou PETPOUV amdAutn Ttiieon Pacifovrial oto CwAnva
Bourdon. O cwAnvag Bourdon gival éva eUKAUITTOG OCWATNVAG KUKALKOU OXT)-
patog. Ard To €va AKPOo TOU TIOU €ival avolkTo, dloxeTeUeTal TO PEUCTO
TOu ortoiou BEAoupe va petprioouue tnv tieon. To AAAO Akpo Tou eival
KAELOTO Kal ouvdEeTal HE €va OUOTNUA HOXAWV KAl 0SOVIWTWV TPOXWV
TIOU KATOANYEL o€ BeAdva n oroia PETAKLVEITAL EMAVW OE BABUOVOUNUEVT
KAipaka tiieong. ETol k@Be au&opeiwon Tng Tieong Tou agpiou €xeL cav a-
TMOTEAECUA TNV TIAPANOPPWON TOU CWAARVA KAl KATA CUVETIELA TN UETAKIVN-
on NG BeAdvag arod TNV apxlkn BEon npeuiag Mavw otn BABUOVOUNUEVN
KAlpaka. Me autdv tov TPOTIO TO 6pyavo uag Oeixvel Tnv améAuTn micon
TOU aepiou.

Me to owArva Bourdon uropouv va petpndouv rieoelg arnod 35 kPa pé-
XpL Kal 700 MPa avaAoya e tn SLAPeETPOo, TO TIAXOG KAl TO UAIKO TOU OWAN-
va. ZuvnBwg eival AlyoTtepo akpRng arod otTL Ta dlappdypata aAAd sivarl -
vag eenvog aobntrpag rnieong. H euawobnoia tou kupaivetal and 0,1-10%
Kal e€aptdTal and 1o HAKOG TOU OWAN VA, TO TIAX0G TOU KABWG Kal To oxXN-
pa NG dlaTounG Tou CwAnva. 1o oxnua 4.24(a) gaivetar £va 6pyavo He-
TPNONG mieong ue cwAnva Bourdon, evi oTo oxnua 4.4.5(8) to cUUBOAO
Tou. Ta KUpla XapakInploTiKA Tng peBodou pétpnong e cwAfva Bourdon,
eival n ueyaAn dldpKela Tou opyAavou Kal 1 akpiBela Twv HETPNOEWV.
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(a) Opyavo (B) 2uuBoAo
2xnua 4.24 Mavouetpo ue owAnva Bourdon.

4.22 [liedooTdTng pe NAeKTPOVIKO aioOnThpio (meokpUoTaAAog)

H pétpnon niécewv katw twv 10 kPa, pe pnxavikd peoca, eivat mpakTika
TIOAU SUOKOAN, €’ 600V PUOLKA {NTAWPE IKAVOTIOWNTIKY akpiBela.

‘Evag akplBng tporog pETpnong Tng rieong sivat autog mou KAvel Xpn-
On ToU relonAeKTPIKOU PalvouEvou, dnAadr) Tng WLOTNTAG TIOU €XOUV [E-
pIKOL TUTIOL KPUCTAAAWY va TIAapouctalouv oTa AKpa Toug dlagopa duvVaul-
KoUu 6Tav otnv eripavela toug eEaoknBei riicon. Me autdv peTplouvTal TiE-
oelg péxpt kat 0,1 Pa. H dtapopa duvauikou U eival oAU pikpn (Tng Tagng
mV) Kal cuvRBwS XPNOCLUOTIOLOUVTAL EVIOXUTEG TIPOKELMEVOU va Yivel duva-
A n ene&epyaocia kat n LETPNON Tou onuartog. Emniong eivalt avédioyn g
duvaung 1 Ing Tieong p, ou e€AoKe(TAL OTOV KPUCTAAAO.

U=C - p

omnou C eival pia otabepd avaloyiag kat yetplEtal oe V/Pa.

2Tnv TEPIMTWOonN auTr €XOUUE LETATPOTI UNXAVIKNG evépyelag (Tieon)
o€ NAEKTPLKT (NAEKTPLKT TAOT).

O1 KpUoTaAAOL OUVHBWG €XOUV oxNUa eEaywviko. 210 oxua 4.25 ¢ai-
veTal 0 TILECOKPUOTAAAOG.
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MeCoKPUOTAANOG

/
TIE TR
I'Iis;or] E E O
IS \
MeuBpavn
(a) Nettoupyia

(B) Mopen
2xnua 4.25 rNiefokpuotaiAog

Ta XapakTnPIoTIKA TWV KPUOTAAAWYV eival:

2710 IxNua 4.26 paivetal €vag Tie¢ooTatng e KPUOTAAAO.

neploxn HeTpnong rieong (Pa),
Taon e€o6dou (MV),

eualobnaoia (mV /Pa),

akpiBela (%),

anékplon ouxvotntag (Hz),
avTioTtaon pévwong (Q),
ouxvotnta petpnong (KHz),
Bapog (gr),

peyebog.

HAeKTPLKN
Tdon
U

169
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Alobnthpag

KpuoTtaAAog
rupLtiou l

foad
AUAGG = Mison
BeTIKAGQ ! \
rnieong AUASG
apvnTIkKAG
nieong

(a) Me duo auAoug
2xnua 4.26 MelooTtatng ue KpUOTAAAO

O1 ouyxpovol TIeCO0TATEG €XOUV TEXVIKA XAPAKTINPLOTIKA UPNAAG Te-
XVOAOYiag Kal Tipodlaypapy OTwg:

[0 'EE0d0g nAeKTPIKO peupna 4 —20 mA

[0 H BaBuovéunon yivetal HECW AOYIOUIKOU KAl ETUTPETIEL OTOUG XPT)-
OTEG va Babuovounoouv yprnyopa Kal e akpipela Tov aicbnthpa e-
EolKoVOLWVTAG XPOVO.

[0 Evoeikelc BaBoug aveEdptnTta ard TI¢ aAAAYEG TNG ATHOOPALPLKNG
rieong.

[0 EUkOAn mpooapuoyr oe TARBOC €papUOYwV OTwg ETUTENON Ol-
KTUWV OWANVAOOEWY, OeEAUEVER UE TAPAXWON POT|, PUOAAIDEG KTA.

[ Métpnon yia dlapopeTikd BABN e enavapibuuon g apxIKNG KAipa-
KA UETPNOEWV.

4.23 [lpcsoooTdrng eA€yxou micong Aadiou

O ouprECTNG YA Va AEITOUPYROEL OWOTA XpelaleTtal Tn owoTr tiieon Aadt-
ou. Na to Adyo autd xpnoldoroleital o ipecootatng Aadilou. H Aettoupyia
TOU eival SLapopeTIKA artd OTL OTOUG AAAOUG TIPECOOTATEG E TNV €vvola O-
TL METPAEL TN OLAPOPLKY) THEON. ZUYKPIVEL TIG TILECEIG TIOU UTIAPXOUV OF 2
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OlaPPAYUATA A TA PUOEPA KAl EAEYXEL AV UTIAPXEL ULa BETIKA Tieon AadLou.

H kaBapr| mieon tou Aadlou eival n mieon TG avtAiag peiov v mieon
TOU oupuriteoTr). AnAadn n avTAia yla va UTIEPVLIKAOEL TNV TIEOT TOU CUWTILE-
OTN Yla va oteidel AddL kal va Aravel Ta Kivouueva pépn.

H kaBapr| riicon Tou Aadlou ce é€va PUKTIKO KUKAWA TIolkiAel artd 900
kPa otnv mepimtwon un AEIToupyiag Tou ouprieoTth pexpL nepinou 500 kPa
o€ TIEPITTWOoN KAVOVIKNG AelToupyiag.

2uvnBwg n rieon Tou Aadlou O0To cuprieoTn eival TouAdxiotov 30 psi
MEYOAUTEPN artd TNV Tiieon otnv avrtAia Aadiou.

LAY X: MAPAAEIrMA

Méon eival n kabapr| ricon Aadlou o €va cuurieoTn ,6Tav n Tieon g a-
vTAiag Tou Aadiou eival 900 kPa kal n riieon Tou cupriieotn eivat 600 kPa.

Auon
H kaBapn rmieon Tou Aadlou Tou ekpopTifeTal TIAVW OTA KIVOUUEVA HEPN
TOU KLVNT)pa TOU CUUTILEOTN eival :

4.24 METpnon Kai EAsyxog mieong Kai TNG Mapoxng ME TNV apxn ToU
Bernoulli

H peTpnon kat o €EAeyx0og TnG mieong evog Uuypou uropel va yivel eite due-
0a € TIG CUCKEUEG TIOU TIpoavagpEPBnKay eite EUUECA UE TNV HETENON TNG
Taxutntag Baocel g e&icwong Tou Bernoulli, n oroia divel Tn ox€on 1ou
UTIAPXEL avaueoa otnv TaxuTnTa Kal otnv Tmieon, oe 10avikd uypo, Kata
MIKOG TNG POoNG. ETOL 0TOV CWATVa Tou OXNUatog 4.27 av p, Kat p, givat ot
TIEDELG O€ OUO ONUEia TOU CWANVA UE DIAPOPETIKEG DIATOUEG A, Kal A, a-
VTIOTOIXQ, KAl U, Kal U, €lval oL TaxUTNTEG ToU UYPOoU OUUPWVA UE TO VOUO
Tou Bernoulli 6a €xoupe :

P Uy =Py U,

AnAadn o€ onueia 6mou n TaxUuTnTa ToUu uypou €ival uPnAn, n oTaTIkA
mieon ival EAaTTWUEVN Kal avTioTpoga.
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Zxnua 4.27 >teévwon owAnva kat e&iowon Bernoulli

H pétpnon g SLaPopLKNG TIEONG UMOPEL va Yivel He TOV KAAOLIKO Ow-
Ajva Venturi. Ot THECEIGKATA UAKOG TNG PONG Ba dlapEpouv KATd TPOTIO a-
VAAOYO TwV BlOTOUWV TOU oUupwva Pe tTnv g€iowon tnG ouvéxelag Kal

v e&iowon Bernoulli:
2

Pi vy A

&_V1 A

Me Bdaon tnv e&iowon TG cuvexelag Asttoupyei o cwAnvag Ventouri 6-
Tou Paivetal oto oxnua 4.28

Zxnua 4.28 >SwAnvag Ventouri

Ao m dlapopd tng Tieong Ap = p; - p, UMOPOUNUE va UMOAOYioouuE
TNV TIAPOXN TOU PEUCTOU. SUYKEKPLUEVA AUTN dideTtal ard tn oxEon

2 [(Np
Q=CDA2«/T
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orou C eival évag ouvteAeoTNG TIOU SivETAL OF TIIVAKEG.

H uétpnon g rnapoxng agpa pe to ocuotnua Venturi eival €évag anod
Toug TIAEov a&lorioToug TPomoug. H mapoxn agpa eival yevika oAU OU-
OKOAO va urnoAoylotel owoTd, og avtiBeon Ye TNV TIAPOXN TWV PEUCTWOV
TIOU N LETPNON €ival OXETIKA EUKOAN.

4.25 AiakonTng pong vypou (flow switch)

O J1aKOTITNG PONG €XEL €Va OTEAEXOG, OTO AKPO TOU OTIOIOU uTtdpxouv €EL
nreplyla pe peTaBaiAopevn kAion. Eniong urdpxel €181k ouvdeouoAoyia
TomoBETNONG WOoTe va eival duvatr n elocaywyn Kat n eEaywyn Tou aicbn-
Thpa and Tov aywyod Xwpiq va dlakoriei /| petaBAnBei n por) Tou uypou To
oroio uropei va BpiokeTal umod rieon 6nwg Ppaivetal oto oxnua 4.27.
Mriopouv va eA&yEouv av UrdpxeL por OTa TEEPLOCOTEPA UYPA XaunAou
lEwOoUG akoOun o UIKPEG TaxutnTeg (<0,3 m/sec). Ta TuUNUaATa TNG PTEPW-
TAGQ TA oTtoia €pxXovTal o€ AP UE TO UYPO TIPETIEL va eival Ao avBeKTIKA
UAIKA WOTE va eival XNUIKWES CUPPBATA HE TIG TIEPLOCOTEPEG DLEPYATIEG.

1
%’ MIKPOSIOKOTTNG
o2

N

Por uypou &B Mtepuyla
D E—_—

Z

Zxnua 4.29 Aiakortng pong ue nrepdyla

4.26 AIaKOTTTNG PONG UE UTTEPHXOUG

Ot dlakémTeg pe unepnxoug Baoi¢ovtal oto Gpavéuevo Doppler. H ouxvo-
TNTA EKTOUTIAG TWV NXNTIKOV onudTtwv eival repinou 640 kHz kat n ava-
KAQQOT) TOU 1)X0U YiveTal ard Ta HKPOoWwHATIOLA TToU UNApX0ouV OTnV ETLPA-
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VELQ TOU UYpoU. H ouxvoTnTa Tng nxoug eival dlapopeTikr) TnG cuxvotn-
TAG EKMOUMNG Kal eEapTtatal arod tnv Taxutnta pong. Ot HETABOAEG AUTEQ
NG OUXVOTNTAG UIMOPOUV VA TIPOOSLOPIicOUV Kal TO HEYEBOG TNG PONG.

O aloBntnpag POoNG UMEPNXWV UTopel va mpoodebel oTo ToixWwHa TG
OWAAVWONG KAl O€ ETIAEYUEVA ONUEiQ MOTE va PNV UTIAPXEL ETIITAXUVON
g pong (BaABideg eAeyxou 1) avTAieg) 1) dlatapayn TG PONG (KAUMUAES i
ywvieg), oxnua 4.30.

Zxnua 4.30 Métpnon pong e Ureprxoug

To PdBANUA auTOV Twv opyavwy eival 6Tt dev Uropouv va eAéyEouv
™ pon, av dev UMAPXOoUV UIKPOOWUATIOW YA VA TIPOKAAEXOUV TNV avTava-
KAQo™ Tou f)xou. Av To peuoTd eival kaBapd, aduvaTouv va KAvouv Tn pé-

TPNoN.

4.27 3ZUOKeUEG eAEyxou oTdbung

APKETEG POPEG elval avaykaio va PetpnBei n otdbun evog uypou eite eival
auto vepo 1) AGdL | XNMIKG SlaAupa To oroio uropel va Bpioketal oe avol-
KT6 doxeio 11 oe deEauevn 11 oe KAeloTO doxeio umo mieon. H petpnon g
0TABUNG 0dnyel 010 va kAeioel pia BaABida slocaywyng 1 eEaywyng.

H otdBun uypou uropei va petpndei xpnoluorolwvtag dlapopeq Hebod-
doug, Tou e€apTwVTAL Ao TIG OUVBAKEG Asttoupyiag, Ti§ 1OLOTNTEG TOU U-
YPOU, KaBwg Kat ard tnv katdotaon otnv oroia Bpioketal (Bepuokpaoia,
riieon, AEMTOPPEUCTO, MAXUPPEUOTO, AYWYLHO KTA.). Ol CUOKEUEG EAEYYXOU
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oTABUNG TEPLEXOUV aIoONTAPEG YIa UETPNON TG OTABUNG €vog R TIEPIO-
oO0TEPWV ONUEIWV Kal aioOnTApeg ouvexolg pETPpnong. Ou aiobnthpeg
OTABUNG ONUEIWV XPNOLUOTIOOUVTAL YIA TNV aviXxveuon UWNANG 1 XaunAng
OTABUNG, MEYIOTOU 1) EAAXIOTOU UPoUg OTABUNG 1 YA TNV €vEPYOTIOINOM
ouvayepuou.

O1 alobnthpeg O0TABUNG CuvEXOUG UETPNONG XPNOoLorolouvTal yia tnv
METPNON TNG OTABUNG €VTOG OPLOUEVWV OPiwV Kal £TOL €EACPAAIETAL N
OUVEXNG ETUTNPNON TNG OTABUNG.

OL ouokeUEG eAEyYOU OTABUNG €xOUV WG £E0B0 €va OTua TO OToio OU-
VNBwC eival NAEKTPIKO peUpa peyEBoug 4-20mA 1) nAekTpLkr tédon 0-5 V dc.

Ol CUOKeUEQG TeAeUTaIag TEXVOAOYIAC €XOUV APKETA XAPAKTNPICTIKA O-
nwg:

[J duvaTtoTNTa PETPNONG YA XNMIKA, TOEIKA, AYDYLUA, 1} KOKKMON UALKQA,

[J duvatotnTa eAéyxou amod Pakpld,

[J avixveuon evog, 1 TIOAA@V onueiwy,

[0 aogpaAn Aettoupyia,

[ puBuLdEVN XpOVOKOBUOTEPNON,

[J &voel€n ue LED 1 086vn,

[ aAoupvevio TepiBANUa ylia oteyavotnta 1) pve yla dlaBpwTikd Teplt-

BaAAov,
[J mpooTaoia and eKMEUNOPEVES AKTIVORBOAIEG,

(] eVOWUATWUEVO alodnThpa BepUOoKPACIag yia avTioTABULON TWV PETA-
BoAwv Tng Bepuokpaciag.

(a) Alakérrrng oTd6un¢ Turmou mAwTrpa (axAadi)

O dlakomnTINg MAWTAPA XPNOLUoTIoLE(TAL OUXVA Yla TNV Aueon PETPNON TNG
OTABUNG €VOQG UYpPOU 1] TNG TIARPWONG €VOG doxeiou. AroteAeital arod Eva
MAWTAPA ard MAACTIKO (PoUoKa) og oXNua opaipag 1 axAadlou 1 diokou,
0 OTT0l0G TIEPLEXEL AEPa KAl ETUMAEEL TTAVW OTNV erupavela tou uypou. O
NMAWTAPAG ouvdEETAL e €va oUOTNUA HOXAWV OL ortoiol divouv eVTOAN Kal
KAgivouv 1| avoiyouv ol BaABideg elcaywyng kat eEaywyng Tou uypou OTo
doxeio. 'Otav 10 uypd PBAcel oTnv enAvw otddun, avoiyel n BaABida e€a-
YWYNAQ Kal adelddel To doxeio, evw KAeivel n BaABida elcaywyng. AvtiBetaq,
otav To Uypd PBAcel OTNV KATW OTABUN, avoiyel n BaABida slcaywyng Tou
VEPOU Kal KAgivel N BaABida eEaywyng.
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270 napddelypa 6 Tou 1ou KepaAaiou TEPLYPAPETAL N TTARPWON de&a-
MEVNG HE TAWTHPA (ZxAua 1.13).

[Ma v HeTddoon TwV TANPOPOPLOV YIa TNV BE0N Tou MAWTHPA utdp-
XOUV UNXAVIKA 1 JdayvnTika cuothuata. H petadoon pe pnxavikoug Jo-
XAoUg eival KaTAAANAN yla doxeia mou dev Bpiokovtal urd rieon. Ta pa-
YVNTIKA CUCTAMATA, TIOU aroTeAoUvTal and KATAAANAOUG PayvnTeG, eival
anapaitnTa ya v YETPNOoN o KAELOTA doxeia oTa oroia To uypod Bpioke-
Tal utod mieon. To oxAua 4.6.1(a) Oeixvel Tov OLOKOTTN OTABUNG TUTIOU
MAWTAPA, EVD 0TO oXNua 4.6.1(B) paivovTal HOPPEG DLAKOTITDV.

Evdeiking

(a) Nettoupyia (B) Mopon
2xnua 4.31 Aiakortne nAwtnpa

(6) AiakonTng oTabuneg ue NAekTpodIa (xwpnTikn uEB0dog)

H peBodog NG XwpenTIKAG PETPNONG NG oTdbung, Bacidetal o éva Tu-
KVWTA TIou oxnuatifetal ueTa&u dUo nAekTpodiwv Ta ormoia suparTiovral
péoa oTo urd PETPNON UYPO KAl ATIOTEAOUV TOUG OTIALOUOUG Tou. To uypd
aroTteAel To OINAEKTPIKO TOU TIUKVWTY. KaBwg petaBaAAetal To UPog Tg
oTABUNG TOoU UuYpoU, aAAAZEL O OYKOG TOU BINAEKTPLKOU, N ETILPAVELA TWV N-
AEKTPOBIWV KAl CUVETIDG UETABAAAETAL KAl N XWPENTIKOTNTA TOU TIUKVWTI
avaloya pe 10 uPog Tng otadung (C o< h).

Emouévwg 6Tav otnv €€000 TOU KUKAWUATOG TomoBetnbel uia evaAAao-
oo6peVN TAON UYPNANG OUXVOTNTAG, TO NAEKTPIKO peUUA TIOU BLApPEEL TO U-
YPO HETABAAAETAL AVTIOTPOPWS avAAoya Kal TIAPEXEL TNV €VOEIEN NG
0TABUNG TOU UYpOoU. 2TO OoXNUa 4.6.2 gpaiveTal o dLAKOTING.
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(a) NAettoupyia (B) Mopon
Zxnua 4.32. Metpnon e nAektpodia

(y) AiakonTng oTabung ue Tn HEBOOO TWV UMTEPRXWV

Evag TOUModEKTNG UTIEPT )XWV EKTTEUTIEL KAl AABAVEL NXNTIKOUG TIAAUOUG
TIAvw aro TNV EMPAvela evog uypou. Ta urepnxnTIKA OfuaTa avakAovTal
oTnVv ermeavela Tou uypou kat AauBavovtat arnd tov d€Ktn. O aodntipag
METASIdEL OUVEX(DG NXNTIKOUG TIAAMOUC UYNAAG ocuxvoTtnTtag, YUpw OTOUG
42 KHz. H akping anéotaon tng meavelag Tou uypou arod Tov alodntn-
pa uropei va uetpndei pe peyain akpiBela (£ 0.5 g pEYLoTNG KAILaKAg).
To XpoViké dLA0TNA TIoU PeCOAQBEL amd TNV EKMOWTT) TOU NXNTIKOU TIAA-
MoU PEXPL TNV ANYn Tou, eival avaAoyo Tng oTtdbung Tou uypou JECA OTO
doxeio. Nevika uropouyv va PeETProoUV OTABUEG UYpOoU ueEXpL kat 10 m.
2UYKeKpLUEva, av H eival n andéotaon Tou TIOUNModEKTN arnd Tov ubué-
va Tou doxelou Kat h gival To UPog TG OTAANG TOU UYPOU, TOTE O XPOVOG
METAEU eKTTOMNG Kal ARYnG Tou AxXou Ba eival avadAoyog tTng ardoTaong
TOU TIOUITOOEKTN ard Tnv emmpdvela Tou uypou i t < (H -h) (Exnua 4.6.3).

(

A

21d6un 4.33. AlakdrTnG oTABUNG LE UTTEPTIXOUG
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(0) AiaxkonTng oTabung ue Bpayiova

O dwakémng ot1dbung e Bpayiovta opolalel pe To dLAKOTIIN OTABUNG UE
TepUyla Tou oxnuatog 4.5.1 pe ™ dlagpopd OTL avTl yia PTEPWTN EXEL Eva
HOKPU Bpayiova, o oroiog ToroBeTeital 0To CWANvVaA porg Tou uypou Kat a-
vAAoya NG pong KETAKLVEITAL TIPOG QU0 JleuBUVoELS (TTAVW-KATW), KAl LECW
€VOG €UAIOBNTOU HOXALKOU CUCTNATOG EVEPYOTIOLEL EVA UIKPOBLAKOTTT).

‘EAeyxog oTd6ung vuypou

O éAeyX0g TnG 0TABUNG £vOG UYPOU TIOU TIEPLEXETAL OE Ula deEapevr, yive-
Tal pe KATAAANAEG OlATAEELG TIOU TIEPLEXOUV ALOBNTNPLO OTABUNG, EAEYKTY)
Kat BaABideg eAEYXOU porG eL0OGBOU Kal EEGBOU. H cuoKkeun eAEyxou oTAB-
MNG MTTOPEL va TIEPLEXEL ALoBNTAPLA, OTIWG AVAPEPBNKE TIponyouUEeEva, UE N-
AEKTPODIA, e TAWTAPA, LUE Bpaxiova i LE UTIEPHXOUG.

O eAeyknG AapBavel To onua arod To alobntnpelo, To evioxuel Kal divel e-
VvTOAY) 0Tn BaABida eA€yxou pong eE6O0U WOTE va avoi&el 1) va KAEioEL, kal
N OTABUN TOU UypOoU va Tapaueivel AV ard Hia OPLOPEVT TN 1) heTagu
OUO0 TIPOKABOPLOUEVWV TIUMV (ZXAUa 4.34).

° e
Taon =
1
: £ 4
(a) Aettoupyia (B) Opyavo

2Zxnua 4.34 EAcyxoG otabung uypou

4.28 METpnon Kai EAeyXog OXETIKING uypaoiag

Ta 6pyava Tou UETPOUV TNV OXETIKN uypacia ovoualovtal uypooTareg. Ol
UYPOOTATEG TEPLEXOUV dlApopa alodBNTAPLa avixveuong Tng uypaciag Kat
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n LETPNON Yivetal pe dLApopoug TPOTIOUG.

(a) AioBnTrpIOo LUE UYPOOKOTIIKEG (VEG

2av UYPOOKOTIKEG iveg UMOpEl va xpnotpornoinBouv avBpmrivn Tpixa, HaA-
AL, pepBpavn, vallov KAwoTr KTA. ‘OTav ol iveg anoppopriocouV uypaaoia, -
TUNKUVOVTAL YIATI 1) HOPLAKT dOUR TOUG eival KATA UNKOG, KAl e TNV arop-
po®NOoN vepoU aAAAlouv Ol LOPLOKEG aAuoideg. AvTiBeTa av ol iveg arto-
BAAAouv vepO, CUCTEAANOVTAL.

To MAKog oTO oroio PpBdavel n iva aroTteAel TN povada HETPNONG TNG
OXETIKAG uypaociag (relative humidity, rh). ‘Otav ol iveg €xouv NMANHPWG eurto-
TIoTel pe vepod, n uypaoia eivat 100% rh. H iva BpiokeTtal o AN pn Kope-
OO Kal TO OTolxXeio autd anoTeAei onueio ava@opdg yla Tn cwoTr) pUBUL-
on Twv opyavwv.

(8) AioBntnplo ue nAeKTPIKN avtioTtaon

YTidpxouv oplopeva UALKE, OTwg o AvBpakag 1) dlagopa TIOAUNEPT) EAQOTL-
KA Twv oroiwv N NAEKTPIKA avTioTaon PeElRveETAl 6TAV ArtoppPOPrioouV U-
ypacia. Autd ta UAIKG aroTeAoUV alodnTrpla ylia Toug NAEKTPOVIKOUG U-
YpooTtateq. Ta UYPOOKOTIKA AUTA UAIKA TortoBsTouvtal petagu duo aywyt-
MWV TIAGK®V Ol OTI0ieq ouvdEovTal 0€ NAEKTPIKO KUKAWMA. Mg Tnv aroppod-
@non uypaciag, n avtiotaon Tou UALKOU, EAATTOVETAL KAl TO KUKAWUA
dlappéetal and PeYaAUTEPO peuna. H bk avTiotaon PEWWVETAL, CUVE-
WG N NAEKTPIKNA aywylotnTa auEavetal. Ermiong 1o Xpwua Tou TIOAUUE-
pPOUG aAANGCeL kKal amnd UrAe yivetal KOkKivo. Me tov Tpomo auto, n €£000G
TOU KUKAWUATOG urtopel va kupaveei and 0 €wg 20mA 1) av petatparei oe
NAEKTPIKN Tdon, arnd 0 éwg 10 V, oxHua 4.35.

MoAupepeg
n avbpakag

EAeykng
Ayylun Adka

Zxnua 4.35 Aic6ntnplo nAEKTpoVIKOU UypooTATn

2€ QPKETOUG UYPoOoTATEG Hadi e TOV alobnThpa uypaciag urapxet kat
alodnTpag Bepuokpaciag, ETOL WOTE N METPNON TNG OXETIKNAG Uypaciag va
yivetal pe avapopd oTn CUYKEKPLUEVT BepoKpaaia.

O1 alobnpeg uypaoiag kal Beppokpaciag Ppiokovtal TPoPUAAYUEVOL
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MEOQ 0 PETAAAIKO KUALVOPIKO KAAupua (probe) prkoug aré 100 €wg 200
mm, TIOU €XEL UIKPESG KUKALKEG OTIEG Yla TNV €{00d0 TNG uypaociag.

(Y) AtoBntnplo ue kpUoTaAAo

‘Evag dAAog Tumnog alobnnpiou mepltAapBavel Eva kpuoTaAAo xaialia yu-
PW Artd TOV OTI0i0 UTIAPXEL UYPOOKOTIKO UAIKO. ‘'OTaV TO UYPOOKOTIKO UALKO
aroppoa uypacia, aAAalel n pada Tou KPUOTAAAOU Kal, CUVETIWG, N CU-
XVOTNTa TaAAGVTWOoNG Tou KPUOTAAAOU peTaBdAAetat. H petafoAr auth
NG CUXVOTNTAG UETPLETAL ATIO £VA NAEKTPOVIKO KUKAWUA, HETATPETIETAL OE
TAoN 1 peUUA KAl 0dnyeital 0TOV NAEKTPOVIKO EAeYKTH. To oxnua 4.36 oci-
XVEL TO lAypAupa AelToupyiag evog alodnTnpiou KPUCTAAAWV.

HAeKTPOVIKO

KpuoTtaAAog KOKAGLG

Taon

Zxnua 4.7.2 Aiobntnplo Le kpUuotaAAo

4.29 HAekrpouayvntikég 6aABideg ON-OFF

Ol NAeKTPOPAYVNTIKEG BAABIOEG UETATPETIOUV TNV NAEKTPLKY EVEPYELQ OE
pnxavikr. Arnotehouvtal and va mnvio pe Tov ornAlopo tou, and to Eupo-
Ao NG BaAABidag, To EAATNPLO KAl TO KUPIWG oWua TnG. ZuvdéovTal o€ OEl-
PA O0TO NAEKTPIKO KUKAWUA TOU BEPUOOTATN 1) TIPECOOTATN KAl OTAV KAE(-
OOUV Ol EMAPEC TOUG (O OUMTILECTNAG apxioel va Aettoupyeil), To Tnvio ™ng
BaABidag dappeeTal and peupa.

210 oXNua 4.34 gaiveTal n Lop®pr TNG NAEKTPOUAYVNTIKNG BaABidag Ka-
B¢ Kat To oUPPBOAO TNG.

OL nAeKTpOopayYVNTIKEG BAABIdEG, avaAAoya e TNV EPAPUOYT], MITOPOoUV
va ouvdeBbouv OTn YPAUW TOU WUKTIKOU uypoU fj OTNn YPAUMN avappdepn-
ONG 11 0TN YPAUMN KATABAWPNG. YTIAPXOUV YPAUUIKES KAl TIEPIOTPOPIKEG.

Awakpivovtal o 8aABideq kavovika kAeloTég (Normally closed, NC) kal
B8aABideg kavovika avolktég (Normally open, NO). Ot NC eival apxika
KAELOTEG Kal LOALG evepyorioinBouv and Tov BepUOoTATN A TIPECOOTATN a-
voiyouv. AvtiBeta ot NO eival apxlkd avolKTEG Kal HOALG evepyoTioinBouv
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ard Tov BePUOCTATN, 1) TIPECOOTATN KAEIVOUV.

(a) Mopor (B) 20pBoAo
Zxnua 4.34 HAektpouayvntikn BaABida

Alakpivovtal oe 8aABideg kavovika kAeloTég (Normally closed, NC) kal
B8aABideqg kavovika avoiktég (Normally open, NO). Ou NC eivat apxika
KAELOTEQG KAl HOALG evepyorioinBouv arnd Tov BEpUOCTATN 1) IPECOOTATN a-
voiyouv. AvTtiBeTa ol NO eival apxIk@d avolkTEG Kal HOALG evepyoTiomnBouv
arod Tov BEPPOOTATN, N IPECOOTATN KAEIVOUV.

Yniapyxouv BaABideg ot omoieg odnyouvtal (avoiyouv f KAeivouv) ue
oePPROKLYVNTNPA.

4.30 O1 ospBokIvnTHPES

OL oepBoKVNTAPEG YEVIKA XPNOLUOTIOIOUVTAL OE £PAPHOYEG CUOTNUATWV
AUTOUATOU EAEYXOU Kal TNAEXEIPIOUOU KUPIWG Yia TOV KOBOPLoUO [ilag Be-
ong 1 Karolag TaxutnTag.
‘Evag oepPoKivnThpag MPETEL va €XEL TA AKOAOUBA XAPAKTNELOTIKA :
o Na replotpépetal oTabepd o€ PEYAAN TIEPLOXT TAXUTHTWV.
e Na avarntuooel UPnArR por wote va aAAdlel ypryopa n taxutnta
Tou.
e Na €xel uPnAn TaxuInTa anodkplong OTIG EVIOAEGQ TOU OUCTHUATORG
eAEYXoU

YTiapXouv O0gpPOKIVNTAPES OUVEXOUG peupatog (DC servomotors) Kal e-
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VOAAOOOOUEVOU PEUUATOG TPWPACIKOL Kat povopactkoi (AC three phase or
single phase servomotors).

O oepPokivnNTpag eVAAANQCCOUEVOU PEUPATOC £XEL OUO TUAlypata. To
MPWTO TUALYMA ovoudaletal otabepo TUAlyuq, n tUAlyua OIEYEOONG, Kal
TpopodoTeital ue otabepn TAON TLX., TNV OVOMAOTIKY] TAON Tou OLKTUOU.
To deUTtepo TUALYPA TpoPodoTeiTal ue PETABANTA TAon Kal ovoudleTal TU-
Atyua eAgyxovu.

‘Otav 10 TUALYHA SlEyepong TpoPodoTeiTal arnd YoVOoPasoIKr Taon, Tipé-
TelL va ouvoebei O0g oelpd e auTO €vag TIUKVWTAG, YLA VA PITOPEL O KVNTr)-
pag va avarttugel porr| ekkivnong.

O dpop€ag (rotor) €xel WKPN OLAPETPO WOTE va TIAPoUsLadel XaunArn a-
Opdvela Kata TNV eKKivnon Kat KaTd To oTAPATNUa ToU KIvnThea.

Aldppaypa agpa

|
I
|
—_— I —_—
I
Eicodog E&odog
agpa > : ] agpa
A | _
—_— \\ R
N N \
| AN

U+ Mnxaviopog kivnong

2xnua 4.31A1akontng pong agpa

OL ogpPROKIVNTNPESG XPNOLLOTIOIOUVTAL YIA TOV EAEYXO TNG pong oe dla-
@opa peuotd. 210 oxnua 4.35 BAEMOUUE TOV TPOTO AAAAYAG TNG TIAPOXNASG
TOU aépa o€ €va agpaywyo he Tn aAAayn tng B€ong tou damper. Me ava-
Aoyo TPOTIo Xpnoldoroleital kat otig Baveg. To dldypauua Tou oXHUATOG
4.36 deixvel éva ouotnua eAEyxou NG B€ong evog avtikeluévou. ‘Otav o
XEPLOTNG divel EVIOAN yla Tov KaBoploud NG B€ong, n evioAr autr dwapL-
Baletal otnv povada nAeKTPOVIKOU eAEyXoU. Tautoxpova n povada eAEY-
Xou AapBdvel onpa avaddpaong arod Tnv MPAYUATIKY) B€on. To opaiua Bé-
ong (n dtapopd PeTa&U TBUUNTNC KAl TIPAYHATIKNG BE0NG) evepyoriolel To
ouoTNUa EAEYXOU TO OToio odnyei ToV KvnThea.
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Kd&Be cepPokivntneag £xel To OIKO Tou ocuoTnua eAéyxou. YTiapxel ta-
XOYEVVNTPLA, QVAAOYIKOG/UNPLAKOG METATPOTEAG, KWOIKOTIOINTNG KTA.
OUVOEDENUEVOL O €va KAELOTO KUKAWUA.

2paAua

EvToAn | b ®_> pomua | | 2epfo Mpaypatikn
KaBoplopou BEong eAEyXoU Klvntrnpag B¢eon

Métpnon

2xnua 4.9.2 Zuotnua eAgyxou ocpBokivntipa

ANAKE®AAAIQZH

o O1 Beppootareg eival CUOKEUEG PETPNONG 1) avixveuong Bepuokpaciag.

o Ol BepuooTtdreg €xouv dlAPOPOUG TUTIWV aloBnThpLa 6TIwG BepuioTop,
Beppoleuyn, OWETAAAIKA eAdouata, BepuoueTpa pe BOABO Kal nAe-
KTPOVIKA alodnTrpLa.

o Ta awobnmpla Bepuokpaciag aAAalouv popor|, dldotaon 1 Kataotaon
ME TNV au&non tng Bepuokpaciaq. To BepUONAEKTPIKO oToLXEi0 aAAAlEL
Tdon, To BeppioTop aAAAGleL avTioTAOT, TO OUETAAAIKO EAacua aAAalel
owaotaon (Auyidel) KTA.

e Ta Beppiotop eival otolxeia PETABANTAG NAEKTPIKAG avTioTaong Kalt
Olakpivovtal og Beppiotop pe apvnTikd Bepuikd ocuvteAeotr (N.T.C.)
TIOU 1 avTioTaon TOUG MElwVETAL OTav auEavetal n Bepuokpacia, Kal
ota BepuioTop pe BeTiKO Bepuikd cuvteAeot (P.T.C) Twv omnoiwv n a-
vTioTaon Touqg auavetal otav auEavetal n Bepuokpaacia.

o Ol mpecooTaTteq eival CUOKEUEG PETPNONG TNG Tiieong.

e To KUpPLOTEPO OTOLXEIO EVOG TIPECOOTATN €ival TO ALOBNTNPLO TIiEONG TO
OT0{0 PETATPETIEL TNV THEON OE UNXAVIKA Kivnon i o€ NAEKTPIKN TAON.
‘ETol dlakpiveTal TO JAVOUETPO OTO OTI0i0 1| dlapopd TNng Tieong MPoKa-
Ael avUpwon tTng oTabung Tou uypou, Kal To dldppayua 1 v LeuBpa-
V1 OTNV Or10ia 1 Tieon oTnV erPAvela NG MPOKAAEL TNV Kivnon evog a-
Eova.
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2Ta aobntipla Je NAEKTPLKY) TAon katatdooovTtal oL TILECOKPUOTAAAOL,
OTOUG Ortoioug n AoKnon NG Tieong dnUIoupYEl NAEKTPIKA TAoN ota a-
KPQ TOU KPUOTAAAOU.

OL OUOKEUEG EAEYXOU PONG €VOG UYpoU 1) aepiou TIEPLEXOUV SLAKOTITEG
PONG JlaPOPWV TUMWV OTIWG e TITEPUYLA 1 UTIEPNXWV KAl EAEYXOUV &-
TILAEKTIKA TN pOr) avAAoya e TIG avAyKeG TOU CUOTNUATOG.

Ol CUOKEUEG €AEYXOU NG OXETIKNAG Uuypaciag €xouv alobntrpla pe u-
YPOOKOTIKEG (VEG, € NAEKTPLKT avTioTaoN 1) € KPUOTAAAO.

Ot OUOKEeUEG EAEYXOU TIAPOXNG UypoU 1) BaABideg dlakpivovTtal oe nAe-
KTPOMAYVNTIKEG KAl UE OEPPBOKLYNTIPA.

Ol CUOKEUEG eAEYXOU KivnoNng avixvelouv TNV Kivnon avTIKEWEVWY Kal
MECW TWV oePPROKIVNTAPWY KABOoPICouV TN BE0T TWV AVTIKELUEVWV.

EPQTHZEIZ — AZKHZEIZ-APAZTHPIOTHTEZ

Meptypayte TV Acttoupyia Tou dieTAAALKOU OTOLXEOU.

Ti eidoug alobnTAPAg BepuoKpACiag XPNOLOTIOLE(TAL YIa TN METPNOT
Beppokpaociag +200° C ;

Tu elval 0 BeppooTdTNG KAl TIola gival Ta KUpla Uépn Tou ;
Mola eival n oxéon HeTa&u Twv PHovadwy bar Kal psi ;
Meplypayte TOV MPECOOTATN

Méoa €idn aobntnpiwv rnicong yvwpilete ;

Mou BaoiCovtal Ta NAEKTPOVIKA alobntrhpla rieong;

2€e TL XPnOoweUouV Ta JavOouETPQ;

Avapepete neBOOOUG eAEYXOU OTABUNG UYpPOU.

MG UropoUuEe vVa UETPIIOOUKE TNV Por evog uypol ;

MG YUropoUue va UETPIIOOUKE TNV Uypacia evog Balauou ;
MeptypayTte Tov dlakomn pong (flow switch).

Ti yvwpiCeTe yla Ta cuoTUATA EAEYXOU Kivnong Kal Toug oepBokKl-
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14.
15.

16.

17.

18.

19.

VNTNPEG;
TL yvwpiCete yia TI¢ BaABideqg pong; ETUAEETE TNV OWOTH andavtnon.

AlaTAEELQ TIOU PETATPETIOUV TNV HOPPN eVEPYELAG 0 AAAN ovoudalo-
vIat:
A. aloBntpla (sensors)

B. petarporeig (transducers)

2¢e éva aicontptlo RTD petaBaAAetal :

A. H avtioTtaon

B. H xwpnTikdTNTO

. H emaywyn

O1 BepupooTtaTeg xpnotuoriolouvTal:

A. INa tov €Aeyxo on/off Beppokpaciag

B. Na ™ pétpnon tng Bepuokpaciag

. I'a v petaTporr) avaAoyLlkou CHUATOG O YnPlakod

Aivovtal oToug HaBnTEG amnd Tov KaBnyntn dldpopol TuroL Bepo-
oTatwv. KaBe pabntng ouvtaooel €kBeon e Tnv oroia avaAuel ta
€T LEPOUG OTOLXELO TIOU TIEPLEXEL O KABE BeppooTatng. Katory vyi-
veTal oudrtnon otnv Ta&n.

AvaAloyn epyaocia yivetal ue TIPECOOTATEG.



