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HAekTpikn KatavaAwon AvTAiov

Tunikn NAEKTPIKNA KATAvaAwon KIVATAPWY O€ BIOKNXAVIKI €yKATAOTAGN

. AvTAigg
‘AAAa eEapTnpara 22 %
37%

73% MDUYOKEVTPIKEG
279% O=eTIkAG MeTATONIONG

AVEHIOTRPEG
16 %

ZupnigoTEG YPUENG SupnIESTEG agpa
7% 18%

EEoikovOpnon eVEPYEIAG OE avTAieg VEpOU




EQapuOYEC PUYOKEVTPIKWY AVTAIOV
DuyoKeVTPIKEG avTAieg epyalovTal wG udpoduvapika
NAEKTPOKIVOUHUEVA CUCTAHATA OE EPAPHUOYEG:

> HVAC & R

> MMapoxn vepou (Udpeuaon & apdeuaon)

> Alaxeipion uypwv anoBARTwv

Me kUPIOUG TOMEIG EQAPHOYWV:
> KTipla (kaTolkieg & enayyeAPaTika KTipia)
> AnuoTikn dlaxeipion udaTwv

> Blopnxavia
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H evepyelakn kKatavaAwon TwV QUYOKEVTPIKWV AVTAIQOV HMOPEI
va HeIwBei naykooping kata 40%:

> Mg kKaAUTEPO O0XEDIAONO €VOC CUOTANATOG

> Me owoTn d1aoTacioAdynaon Twv avtAinv

> Mg eni\oyr evepyelaka anodoTIKWV avTAI®V
> Mg KaAUTEPO EAEYXO €VOC CUOTANATOC

> Me 0WOTA €yKATAOTAON KAl OUVTHPNON

4 EEoIKOVOMNON eVEPYEIAG O avTAiEG VEPOU 035




XapakTnpioTika OQUYOKEVTPIKWV AVTAIQV
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XapakTnpIoTIK OWANVWONG

geo

MANOMETPIKO H [m]

AVOIKTA KUKAQNATA

Q MAPOXH Q [m¥h]
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NMPOZAPMOIH THZ ANMOAOZHZ
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KAg10TaG KUKAWMATA
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MANOMETPIKO H [m]

o TAPOXH Q[m¥h]
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BeATIOTONOINON EYKATECTNMEVWV QVTAIWV

O1 eykaTeoTNUEVEG avTAieg Eenepvolv kaTa 20 popEG Tov
aplBud Twv VEWV avtAliov nou TonoBeTouvTal KABe Xpovo.

Mapouaoidletal PeydAo duvapiko BEATIOTONOINONG TWV €V
AgIToUupyia avTANTIK®OV CUCTNHATWV.

ExTignon: 75% Twv avTAlov gival unepdiacTacloAoynUEVES
TouAdaxloTov kaTta 20%.
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YnepdlaoTaoloAdynon avtAlov

KUpieg aiTieg unepdiaoTacioAdynong avtAlwv:
> EniAoyn PeEYaAng avTAiag yia KAAuwn PHEAAOVTIKWV avayKwv

> YnepBoAikn Npooau&naon ouvTEAEOTWV aopaAeiag oTov
UNoOAOYIONO TOU anaiToUPEVOU HAVOUETPIKOU

> EniAoyn avTAiag yia KaAuywn PEYIOTOU QOopTiou & Kakn N
avunapkTn Npooapuoyn O OUVBNKEG HEPIKOU (pOPTiou

> EniAoyn PeyaAng avtAiag and avaykn eniAuong aAAwv
npoBANuATwV Tou cuoTnuaTog (udpauAikn eEilcopponnaon,
dlaTrpnon nieong, NEPIEKTIKOTNTA Agpa n/kal cwpaTIdiwyv
OTO VEPO, KAn.)
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Tponol peiwong napoxng
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>TIG enOPEVEC dlaPaveleg diakpivovTal ol duvaToTnNTEG £E0IKOVOUNONG
NAEKTPIKNG EVEPYEIAG OTNV NPoonadeia PNEiwonG TNG NApoxnG. =To napdadeiyua
auTo £XOUME €va avolkTOo oUoTNUa HETAPOPAc vepoU. H avTAia nou eniAéxBnke
Mag napéxel 420 m3/h evw anaiTouvTal govo 360 m3/h.

H peiwon auTtrh pnopei va eniteuxBei pe

> TpayyaAlouo

eBy-pass

eMeiwon JIAUETPOU NTEPWTNG

eMeiwon oTpoPwV

OewpoUpE yia TNV NukvoTnTa TNV TIWR p = 1,0 kg/dm3 (vepo) kal pe
udpauAikd Baduod anddoonc n = 74,5% unoAoyileTal yia To onueio
AeiToupyiag A pe napoxn Q = 420 m3/h anairoupevn 10xUG KivnTrpa P = 138
kW.

STpayyaAiopog

KaTtd Tov nio guxvda £papuocuEVo aTpayyaAloud TonoBeTeiTal 6pyavo
oTpayyaAigpoU oTov aywyo katadAiyng Tng avtAiag. AuEavel Tnv udpaulikn
avTioTaon kair aAAadel €Tl TNV XApakTNPIOTIKA TNG EYKATACTAONG (KANNUAN
b1). =To v€o onueio AsiToupyiag B diapop@wveTal n enbuunti napoxn Q =
360 m3/h pe pavopeTpiko H = 103 m kai n = 78% . H 1oxUg oTov KivnTApa
givar ma P = 130 kW,

TNV apxXIKfA XapakTnpIoTIKA To eNIBUPNTO onueio AsiToupyiag Ba nTav Q =
360 m3/h pe pavoueTpikO H = 67 m.

Me Tov oTpayyaAiopo Ta enimAgov 36 m Mou NPoKaAEi N oTpayyaAioTikn
01adTa&n anoTeAoUv aokomnn onaTtaAn eVeEPYeIAg.




Tponol peiwong napoxng
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11 EEO0IKOVOMNON EVEPYEIAG OE aVvTAieG VEPOU m
By-pass

Kata Tn Asitoupyia By mBss €va MEPOG TNG NMApoxng odnyeital
HEOW OI1ATAENC and Tnv KaTtadAiwn TnG avtAiac oTnv avappo@non
TNG. H avTioTaon TnG eykatdoraong HEIWVETAI Kal OIAHOPPWVETAl
N KAUMUAN eykataoTtaonc b2 kar To onueio Asitoupyiag C pe H =
67 m kal Q = 480 m3/h. Ano auTnv Tnv napoxn Hia noodTnTa
120 m3/h enioTpEPEl «axpnoTnN» Niow PMECW TOU By mss. Me n =
65% anaiteital 1IoxUg kivnThpa P = 135 kW.
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Tponol Peiwong Napoxng

Meiwon dIaUETPOU NTEPWTNG
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Tponol peiwong napoxng
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13 EEO0IKOVOMNON EVEPYEIAG OE aVvTAiEG VEPOU
19)

Megiwon 31IapETPOU NTEPWTAG

Me Tn peiwon TnG OIAUETPOU TNG NTEPWTNG ennNPealoUNE TN
XapakTNPIOTIKA TNC avTAiac. 'ETol diauopPwVOUE TN KaunuAn al
Kal KaTaAyYoupde oTo onueio Asitoupyiac D pe H = 67 m kai Q =
360 m3/h. MelwveTal OpwG 0 udpaulAikdc BaBuog anddoonc os N
= 72% . H 1o0xU¢ peiwveTal onuavTika oe P = 91 kW.

'‘Eva onuavTikd HEIOVEKTNHA €ival n OuokoAia HEAAOVTIKNG
au&énong Tng anodoonc TNG avTAiac.

Eniong npener va doBsi npoooxry oto NPSH Tng avtAiag nou
ennpealeral apvnTika.
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Tponol peiwong Nnapoxng
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Meiwon oTpoPwv avTtAiag

O1 yvwaoToi vopol avaloyiac.

MPOZ0OXH: IoxUouv Pe KaAn npoogyyion Hovo PeTa&u duo
onueiwv AsIToupyiac nou BpiokovTal kai Ta dUO NAVW O€ Hid
napaBoAn oto didypapupa H — Q. AnAadr og KAEIOTA KUKAWNATA
MN MeTaBaAAdpeva (e oTaBepn XapakTNPIOTIKN CWANVWONG).




Tponol peiwong napoxng
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Meiwon oTpopwv avtAiag

Me Tn MEiwon TwV OTPOPWV TNG avTAiag (MEOw PETATPONEA
ouxvoTnNTac) ennpedloupe Kal NAAl TN XAapakTnPIoTIKA TNG
avTAiac. 'ETol d1aopPwVOUHE €niong Tn KaunuAn al kai
KATAARYOUNE 0TO onueio Asiroupyiac D ye H = 67 m kai Q = 360
m3/h 0nwg kal Je TN heiwon TNG dIAPETPOU TNG avTAiac.

Edw Opwc 0 udpauAikog Babuoc anodoonc TNG avTAiag dev
aAAalel (6oo kivoUupaoTe o€ napaBoA&G nou Eekivouv and To 0).
NMapapevel OXETIKA avennpeaocToc. Me n = 76 % n 10xUC
MEIWVETAl akOpa nio NoAU oe P = 86.5 kW.

Ta NAEOVEKTAUATA €ival MOAAG:
eEUKOAN HEAAOVTIKN NMpocapuoyn TNG anodoonc Tng avTAiag.

eMeiwon @BOPAC KIVOUUEVWYV HEPWV €EAITIAC XAUNAOTEPNG
TaxUTNTAg NEPIOTPOPNG

eMeiwon BopuBou
eTo NPSH Tng avTAiag dev ennpedleTal apvnTika.

MPOZOXH:

EvykaTaoTdoeig pe peyaAa yewdaitika uyn (kapnuAn c) pnopouv
va odnynoouV Kdl JE HIKPEG MEIWOEIC OTPOPWV TNG avTAiag o€
ENIKivOuva PIKPEG NAPOXEC, KATW anod To OpIo AoPAAEIAg
A€IToupyiag TnG avTAiac.
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16  EE0IKOVOMNON EVEPYEIAG O avTAieG vEPOU ‘
MPOZOXH:

S € €eyKATAOTAOEIC HE HEYAAQ YEWDQITIKA UWN Ol YVWOTOI VOUOI
avaloyiac navouv va 1oxuouVv Kai ynopouv va odnynoouv o€

Aaboc oupnepaopara.
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EToia nAekTpIkn kaTavaAwon o€ kaTtolkiec TnG Eupwnng (EU15)

lMpéyvwon yia 2030

MAuvtApIa T&TWY @ NepiBuopia
E¢oikovopnong

TTEyVWThpIa nIGGVﬁ EfOIK OVéIJfIO' n

MAuvTApIa poUuxwV

KukAogopnTég Oéppqvonghf_:ﬂ

Mayeipepa

Wuyeia

PwTIoP6S

Stand-By->uokeuég

0 20 40 60 80 100 120 140
(Mnyn: IEA, Paris) Evepyeiokn KatavédAwon og 1.000 GWh etnoiwg

17 EEZ0IKOVOUNON EVEPYEIAG O avTAieg vepou %

>Tnv Eupwnn Asitoupyouv nepinou 120.000.000 KUKAOPOPNTEC
NMou KATavaAwvouv €Tnoiwg nepinou 60.000 GWh.

SUpewva pe Tnv IEA (International Energy Agency Paris),
UNApXEl OTOV TOMEA TWV KUKAOPOPNTWV NEPIOWPIO
e€olkovounonc 70%. Auto onpaivel 42.000 GWh eTnoiwg nou
I00OUVAWEl JE TNV ETNOIA KATAVAAWGN EVEPYEIAG OAWV TWV
nAUVTNPiwV pouxwv kal niatwv otnv Eupwnn.
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KukAo@opnTeg OEpuavong

52% TwV KUKAopopnTwV €ival navw and 10 €Twv.
18% ecival paAiora navw ano 20 eTwv.

26% 18%

@ 12%

22% 229/,

18 EE0IKOVOHNON EVEPYEIAG OE avTAieg vEpoU ‘

O ouvhABNc Babuoc anodoonc Twv UdPOoAINavTwy KIVNTAPWYV
KUMQAIVETAl 0TO KATwTaTo £ninedo 1oxuoc P2 < 100 Watt and 7%
€wc¢ 30%. KivnTrpec ye 1oxUu ano P2 = 100 W €wg P2 = 500 W

ENITUYXavouv anodooeiC 45% ewc 65%. KukAopopnTeg pe

auToUc TOUC KIVNTAPEG XpNolgonoloUvTal EUPEWC €EAITIAC TNG
KATAOKEUNG VEWV KTIPIWV KAl TOV EKOUYXPOVIOUO EYKATAOTACEWV

BEppavong. MNpw ota 10 ekaToPHUPIa KUKAOPOPNTEG

gykabioTavTtal eTnoiwg otnv Eupwnn. And autoUc NEPICTOTEPOI

and 70% xpnoigonoloUvTal yid avTikaTaoTaon Kai
avakaTaokeun.
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KukAo@opnTeg OEpuavong

% O1 KUKAOQPOPNTEG BEppavong eival kaTta kavova
UnePd1aoTacIOAOYNHEVOI KAl OTAOEPWV OTPOP®V.

2>~ 2 £wg 3 Qopég peyaAUTEPOI aTTd OTI ATTAITEITAI f
»

- auTto cuvendayerai Tn SiNAdocia KatavaAwon NAEKTPIKNAG
EVEPYEIAG O OUYKPION HE 0WOTA diaoTacioAo €vou
Kal HETABANTWV OTPOPWV KUKAOPOPNTEG

19 EZoIkovOunon evépyeiag o€ avTAieg vepou a,

O1 KUKAOQOPNTEG o€ AsiIToupyia, anodedelypeva Eenepvouv KaTd duo €W TPEIG
(POPEC TIC NPAYMATIKEG ANAITACEIG MIAg eykaTaoTaong B€ppavong — WUENG. Kal
auTO MUE TIG NIO YETPIONABEIG EKTIUACEIC. € EYKATACTAOEIG oTnV EAAGda
OUVAVTAUE CUXVA O€ MOAUKATOIKIEG KUKAOPOPNTEG MEYAAUTEPOUG KATA MEVTE
WG €& popeg!!!

Mapadelypya ano Tnv npa&n: MoAukaroikia otnv ABrva pe 10
opoodiapepiopara autovopiac, AéBnTag: 150.000 kcal/h, TonoBeTnuévog
KUKAO®OPNTNG: udpoAinavtog, @AavtiwToc 3' (1), oTabepwv oTpoPwV,
OVOMAaTIKN 10XUG KivnTApa: 1350 W. (Enapkei kal yia eykataoTaceic 800.000
kcal/h...)

AVTIKATAOTABNKE PE NAEKTPOVIKO KUKAOMOPNTH UWNANG anodoong AavTt{wTo
1 2" "ovouaaoTiknG 1oxUog 200 W (1).

Avapevopevn Peiwon €TAoIa¢ KaTavaAwong pelpuaTtos: 85% - 90%!!!

(Enionc €&aAcipovTal 66puBol pong, agpac kai npowpn ¢Bopd Tou
KukAogpopnTh).

Ac onuelwBei €dw OTI O£ EYKATACTACEIC O£PUAVONG JE OWUATA N PEIWON TNG
napoxng vepoU og &va BepuavTiko owpa katd 10% - katw and Tnv
ovOopaaoTIKN — Ba enipépel apeAnTEa Peiwon TNG anddoong Tou KaTtda 2%.
AvTiBeTa n Nnpooaywyn Kata 10% nepioocoTEPNG NAPOXNC HE TN XPron HEYAAou
KukAo@opnTr Ba odnynaoel g€ avinapkTo KEPOOG (2% ) aAAd n NAeKTpIKN
KaTavaAwon Pnopei €wg kal va dinAaoiaoTei.




Anodoon KukAopopnTn

Meiwon TaxuTnNTac NePIOTPOPNRG -> Meiwon anodoong
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20 EEoIKOVOHNON EVEPYEIAG OE avTAieg vEpoU ‘

ZUXVa ENIAEYOUHE OE KEVTPIKEG BEPUAVOEIG HEYAAOUG
KUKAOQOPNTEG £XOVTAG TNV «acoPAaAeia» OTI HNOPOUNE va
MEIWOOUNE evOEXONEVWG TaxUTNTA NePIOTPOPNG. ‘OPWG N
dlagaveia dgixvel 0TI 0 BaBPoOg anddoong PEIWVETAl OTIC

MIKPOTEPEG TAXUTNTEC.
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Anodoon KukAopopnTn

Meiwon TaxuTnNTac NePIOTPOPNRG -> Meiwon anodoong

AeUTEPO BRua: Anop.ioxug P1 pe Q = 1.9 m3/h =74 W
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'Evacg peyaAog KukAo@opnTng anoppo@a oTn pJeoaia Taxutnta
74W.




Anodoon KukAopopnTn

Meiwon kaTtavaAwong PJeE Xprnon HIKPOTEPOU KUKAOPOPNTN

AelTePO Brua: Anop.ioxUc P1 pe Q = 1.9 m3/h =74 W
MIKPOTEPOC KUKAOPOPNTNC Mey.TaxuTnTa: Anop.ioXUg P1 peQ = 1.9 m3/h = 64 W
> EEoikovopunon =10W
P1
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80
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22 EE0IKOVOHNON EVEPYEIAG OE avTAieg vEPOU

'Evag PIKpOTEPOG KUKAOQOPNTNG anoppo®a yia To idio onueio
A€IToupyiag oTn PeydAn okaAa HOAIg 64W.

TETola «kKUKAOoPopnTakia» epyalovral 5 7000 wpec To XpoOVvoO...
Ta nepiBwpla €€oikovopnong ival NoAAd.




KukAo@QopnTeG yia nAlaka cuoTnuaTta
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23 EE0IKOVOHNON EVEPYEIAG OE avTAieG VEPOU ‘

'Eva aAAo napddeiypa ava&ionoinTwyv duvaTtoTATWV

€E0IKOVOUNONG EVEPYEIAG OTNV NAEKTPIKN KATAVAAWON TWV
MIKpWV UDPOAINavTwv KUKAOPOPNTWYV gival n eniAoyn TwV
KUKAOPOPNTWV OTO “KUKAWHA NAIGKWV CUAAEKTWY  holer”.

H napanavw diapaveia d€ixvel TIGC anaiTAoEI TwV JIAPOPETIKWYV
oUOTNUATWV KAl pavepwVel 0TI 0l GUVNBIOPEVOI KUKAOPOPNTEG
BEppavonc Nou XpnolgonolouvTal ouvhBwg o€ NAIAKA KUKAWUATA
avaykadlovTal va gpyalovTal eVTEAWG KTOG KANMUANG O NOAU
Kako Babuo anddoong.

TNV NPaypaTikoTNTa To KUKAWHA TV NAIOKWV OE KATOIKIEG
anaitei NOAU HIkpEG napoxec (max 50 | / h x m2) aAAd os
OPICHUEVEG NEPINTWOEIG OXETIKA UEYAAA HAVOUETPIKA AOYW
MEYAAWV avTIOTAGEWV PONG (HIKPEG BIATOUEG CWANVWY,
OUAAEKTEG €V O€Ipd, KAN).

KaTaokeuaoTEG KUKAOQOPNTWY NPOCPEPOUV YIA TETOIEG
EQAPHOYEC €101KA HOVTEAA e €10IKA UdPAUAIKA XapakTnpPIoTIKA
Kal JIKpN KaTtavaiwon.
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KukAogpopnTec MeTaBAnTwyV oTpopwv — lMaTi;

KukAo@opnTEG oTaBepwVv oTPOPWV OEV AVTANOKPivovTadl OTIG
anaitnoeig!
AITieG:

> OI KUKAOQOPNTEG €NIAEYOVTAl YIa va KAAUWOUV TO HEYIOTO
PopTio

> H katavalwon evépyeiag Eenepvasl TIC anaitTnoeig To 98%

TOU XpOVOU AglToupyiag R
' . . . . um g #
> Epgavifovrtal 60pufol pong, aspag kair eBopeg oTa N o s
eEapTrpaTa i n:‘ g
|
N LT f
> 98 % TOU GUVOAIKOU XpOVou my, |
AsIToupyiag el "_/

24 EE0IKOVOHNON EVEPYEIAG O AVTAIEG VEPOU
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ETHZIA KATANOMH ®OPTIOY ©OEPMANZHZ

MoocooTiaia katavoun popTtiou Blue Angel
(w¢ Baon yia TIG akoAouBeg ouykpioeig LCC)
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B Napoxn (%) 100 75 50 25
B Xpovikr) Katavour(%) 6 15 35 44
25 EEO0IKOVOUNON EVEPYEIAG O AVvTAIiEG VEPOU

O1 aAAay€g oTIC KAINATIKEG OUVONKEC KAl oTNV EWTEPIKN BepUokpaaia, n
au&non Tng nAlakng BepuoTNTAC I Ol ECWTEPIKEC NNYEC BEpUAvOoNG OTa KTipida
and avBpwnoug Kal CUOKEUEG £XOUV 0aV OUVENEIA TO oXeOIAONEVO Kal TO
MEYIOTO (POPTIO OTOV KUKAOQOPNTH Kal oTo guoTnua B€puavaong va ugioTaTal
HOVO HEPIKEG MEPEG TO XpOVOo. H kavovikn katdoTaon AsiToupyiag sival atnv
NPayuaTikoTNTa AEIToupyia PHEPIKOU POPTIOU TOU KUKAOMOPNTN KAl Tou
OUCTHMATOC, TO OMOI0 OE ETROI0 JETO OPO, AVEPXETAl O AlYOTEPO Ao To HICO
TOU (opTiou oxediaong. 'Evac apiBuog BewpnTIKwV JEAETWV Kal MPAKTIKWV
eAéyxwv gg undpxovTa KTipia odnyouv o€ oTavtap npo@il gopTiou (BAENe
ypapnua) - eniong yvwoTto wg «Mpo@id ®opTiou MNAE AyyeAoc» - To onoio
EXEI YIVElI EUPEWC ANOOEKTO WG NPOPIA POPTIOU Yia KUKAOPOPNTEC BEpuavang
oTIG Eupwnaikég KAINATIKEG {WVEG.

AuUTO TO PoVTEAO BacileTal og pia nepiodo Asiroupyiag 6800 wpwv To XPOVO.
AuTn n nepiodoc AsiToupyiag gival anoAUTWG PUOIOAOYIKF OTO KEVTPIKO
Eupwnaiko kAipa kar odnyei oTo gupnépaopa oTl €vag JEoog 6pog 10% Tng
EVEPYEIAKNC KAaTavaAwong o€ €va KTipIo anaiTeital yia Tn Asiroupyia Twv
KUKAOQOPNTWV.

To povTéAo anodeikvUel OTI n anaiTtoUPeEVN NApoxr Tou KUKAoOQopNnTH Nnou

anaiteital yia 8€puavaon noikiAel kata Tn dIAGpKEId TOU XpOVOU avauesa aTo
100% o€ pia avahoyia xpovou povo 6% kal 25% napoxn o€ yia avaloyia

XpPOVoU 44%.

Me Tn BorBeia auToU Tou OTAvTap HOVTEAOU (opTiou gival duvaTod va

yVwpiloupde NpokdTaBoAika TNV €TNACIA EVEPYEIAKT KATAVAAWGN KAl Ta KOOTN
yla Tn AsiToupyia Tou KUKAoQopnTH.
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HAEKTPOVIKOG KUKAOPOPNTAG: €va auTOVONO cUOTNHA

KUKAwpa eAeyxou
KUKAoO@opnTN

S
. Ezm

Controller «— EmBupnro .
MavoueTpIKO

Mpocapuoyn
Taong /
auxvoTnNTag

I —
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26 EEoIKOVOHNON EVEPYEIAG OE avTAieg vEpOU ‘

H apxr AsiTtoupyiac sival anAn: To kAgioigo diodwv Bavwyv o€
napaAAnAoug kAadoug odnyei o aU&ENon ToUu JAVOUETPIKOU TOU
NAEKTPOVIKOU KUKAOQOPNTR, 0 onoiog To avTIAauBaveral HEow
EVOWUATWHEVOU CUOTAPATOC METPNONG (o1 udpoAinavTol
NAEKTPOVIKOI KUKAOPOPNTEG KATAYPAPOUV TO NPpaAyHaTIKO
MAVOUETPIKO EUPEDA, HETPWVTAG OTPOPEG KAl ANOPPOPWHEVN
I0XU, EVW Ol «JEYAAOI» NAEKTPOVIKOI €AaloAinavTol
KUKAOPOPNTEC HETPAVE TO HAVOUETPIKO APETA HE EVOWHATWHEVO
aigbnThplo diaPopIkAG nNieanc).

O KUKAOQOPNTNG aKOAOUBWG HEIWVEI OTPOPEG NpoonadbwvTag va
d1aTNPNOEl TO HAVOUETPIKO OTABEPO OE PIa MPOENIAEYHEVN TIWN.
(Tponoc Aeitoupyiag Ap — constant). Me autov Tov Tpono
eAATTWVETAI KAl N NApoxn OTo NPAypaTtika anairoUevo €ninedo,
HEIWVOVTAC TauToxXpova BopUBoUC ponc KAl TNV KATavaAwon
NAEKTPIKNG EVEPYEIQAG.




KukAo@popnTeC €E0IKOVOUNONG EVEPYEIAG

Q

27 EE0IKOVOHNON EVEPYEIAG OE avTAieg vEPOU

Agkaetia "90: EEEMEN NAEKTPOVIKOV KUKAOQOPNTOV nE TPocOeTES
Aertovpyieg puOmong 6mmg

*Ap-variable: MetafAnTto povopetpiko

*Autopilot: Avtépatn petafaocn oc peropévo TPoOYpOUpRA.

*Ap-T: Avtépotn airoyn emOLVUNTOV RHOVORETPIKOD GE GUVAPTION 1E TN
Oeppokpacio Tov vepov
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TYMNIKO 2YZTHMA ©OEPMANZHZ ME EAEMXO KYKAO®OPHTH Ap-c
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28 EEZ0IKOVOHNON EVEPYEIAG O AVTAIEG VEPOU
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TYMNIKO 2YZTHMA ©OEPMANZHZ ME EAEMXO KYKAO®OPHTH Ap-c
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29 EE0IKOVOHNON EVEPYEIAG O AaVvTAIiEG VEPOU ‘

Ap c— Ala@opikr) TTiean aTabepn

To YavOMETPIKO TTOU TTapayeTal atro Tov KUKAOQ@oPNTN (H.evawe) O1OTNPEITAI
oTaBePO O€ OAO TO ETMITPETITO EUPOG TTAPOXNG

EmAgéyeTal wg Tponog puBuIonG o€ PeTaBwAnTa cuoTnuaTa oéTav
N NTWOoN Ni€EoNG 0TO KUKAWKA Npooaywyne guoTpoPng (oTIg
KEVTPIKEC OTAAEC) KATA TO UEYIOTO POPTIO €ival XaunAn os
ouyKpIon ME TNV NTWOoN NiEoNC 0ToUuC NapaAAnAouc kKAAdoucg
(0iodec Baveg, diakonTec cwpaTwy, FCU, kAn.):

AveEapTnTa anod Tov apiBud Twv NnapdAAnAwv KAGdwv nou
gival avoikToi To anaiToUPEVO JAVOUETPIKO NAPAMPEVEI
oTaBepod.

29



TYMNIKO 2YZTHMA ©OEPMANZHZ ME EAEIMXO KYKAO®OPHTH Ap-v
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30 EE0IKOVOMNON EVEPYEIAG O€ AVTAiEG VEPOU
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TYMNIKO 2YZTHMA ©OEPMANZHZ ME EAEIMXO KYKAO®OPHTH Ap-v
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31  EE0IKOVOMNON EVEPYEIAG O€ AVTAiEG VEPOU ‘

Ap v~ Aila@opikr) TTiean PETABANTH

To PMaVOUETPIKO TTOU TTAPAYETAI OTTO TOV KUKAOQOPNTH METABAAAETAI
Ypa“led HSTG&J Hset value Kai 1/2 Hset value

EniAéyeTal wg Tponog puBuIong o€ JETABANTA cuoTANATa OTAV N
NTWOoN NiEonG 0To KUKAWKA Npooaywyne guotpoPng (oTIg
KEVTPIKEG OTAAEG) KATA TO HEYIOTO POPTIO €ival peyaAuTepn ano
TNV NTWON Ni€on¢ oToug napaAAnAouc kAadouc (diodec Baveg,
d1akoNTeC owpaTwy, FCU, kAn.):

To anaiToUPEVO JAVOUETPIKO HEIWVETAI paydaia Kabwc
MEIWVETAl N napoxn.
Yndapxel Je Tov TpoOMno pubuionc Ap vn nibavoTnTa
unoTpogodoaiag kanoiou KAadou.

OuaolaoTika 0 TPONoG AsiIToupyiag Ap \eival pia npooopoiwan TnG
npaypaTiknc {ATNoNG nou anaiteital eneidn n JETpnon Tou
anaiToUPEVOU PAVOMPETPIKOU GUVTEAEITAI OTOV KUKAOPOPNTH.

> & MEYAAEC £YKATAOTAOEIG PMNOPEI AVTi yia auTov Tov TPOMo va
TonoBeTnOei €va aiodnTrpio dIAPOPIKNG NiEONC OTO OUCPEVEDTEPO
ONMEIO TNC EYKATAOTAONG WOTE VA KPATIETAI EKEI JIa oTabepn
TIMN YAVOUETPIKOU.
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EEEAIEN NAEKTPIKNG KATAVAAWONG KUKAOPOPNTWV

KukAogpopnTtig pe 1o0X0 Kivhthpa 180 W
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32 E&0IKOvVOHNON EVEPYEIAG O avTAieg vepou

O OXEeTIKG XapunAO6G BaBuoc anodoong Tmv udpoAinavrwv
KivhTAp®wV (e§aiTiag Tou avo&eidmwTou XITwViou Kal Tou
HEyaAou diakevou HeTa&U poTOpa Kal oTaropa) £60eTe opia
OoTNV NEPAITEPW EVEPYEIAKN BEATIOTONOINON TV
udpoAinavrwv kukAopopntwv. Ki autda Ta opia gixav
€EavTAnOEi pEXPI TO TEAOG TNG dekaeTiag Tou "90. Ano dw
Kal népa XpelafoTav éva TEXVOAoyikO aApa.
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EAdloAinavTol KUKAOPOPNTEG

33 EE0IKOVOHNON EVEPYEIAG O avTAieg vepou ‘

'H aAMiwg “glanded pumps”, dnAadn pe oTeyavonoinon oTov
a&ova.

'H aAAiwc “dry rotor pumps”, “dry runners” , dnAadn oTeyvou
poTOPa.
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YOpoAinavTol KUAKOPOPNTEG

TEXNOAOTIA AIMANZHZ ME YTPO KYKAO®OPIAZ

MpoTtépnpua : aB6pufn AaiToupyia + Xwpig ocuvtipnon
MeiovékTnpa : XOuNAGG Babuoég amédoong

34 EE0IKOVOHNON EVEPYEIAG O avTAieg vepouU ‘

O1 KUKAOQOPNTEG NOU €ival eykaTeoTnuévol oTnv Eupwnn €ival og
ouvTpInTIkO Babuo udpoAinavTol (glandless pumps, wet rotor
pumps, wet runners). AuTi N €101KN KATAOKEUN TOU NAEKTPIKOU
KIvnTnpa enikpatnoe anod tn dskaesTia Tou 60, apou
anodeixbnke 10avikn AUGN yId TOUG KUKAOQOPNTECG NMou
anaiTouvTal 0Ta NePICOOTEPA KTipla KAl nou onavia &enepvouv Ta
1500 Watt og 1oxU (ouvnBwc sival peta&u 50 kal 200 Watt). Oi
KUplol AOyol TNG andAuTnG eNKpATNONG TwV UOPOAINavTwyv
KUKAOQOPNTWYV O€ BAPOC TwV €AAlOAinNavVTwy ATAv N Jn avaykn
ouvTtnpnong (agou anoucialouv poUAENAV Kal oTEyavonoinon
a&ova) kai n abopuBn Asitoupyia (anouaialel n BopuBwdng
NTEPWTN AEPOC TWV AEPOWPUKTWV KIVNTAPWV).

'OJWG 0 BaBPOC anodoonc Twv UdPoAINavTwy KIvnTApwY €EaITiac
TOU aVOEEIdWTOU XITWVIOU KAl TOU HEYAAOU OIAKEVOU UETAEU
pOTOPA KAl OTATOPA NAPAMEVEI OXETIKA XANNAOC.
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Anddoon KUKAOPOPNTWV

Anodoon cupBaTikwyv UdPoAinavTwv Ku

Ovou. oxUs KIvNTripa P,

ap.*15% - ap. 45% | ap. 40% - ap. 65% ap. 5% - ap. 25%

500 - 2500 W ap. 60% - ap. 70% | ap. 30% - ap. 75% | ap. 30% - ap. 50%

Anodoon eAaINiNaVTWV KUKAOQOPNTOV
OVOU. 10XUC KIVNTNPA Py | fotor | Moump | Mo |

Npump
-1,5 kW ap. 75% ap. 40% - ap. 85% ap. 30% - ap. 65%

7,5 -45,0 kW ap. 90% ap. 40% - ap. 85% ap. 40% - ap. 80%

35 EE0IKOVOHNON EVEPYEIAG O AVvTAIEG VEPOU
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EEENIEN NAEKTPIKAC KATAVAAWONG KUKAOPOPNTWYV

TexvoAoyikd aApa: Kivntipag EC — Movipog payvitng wg potopag

Néa TexvoAoyia KivnTRpa

36 EEoikovOopNnon eVEPYEIAG O avTAieg vepou ‘

To TexvoAoyiko aApa npOe (kar paAiota noAU cupBoAikd) Pe TNV
apxn TnG veag xIAieTiag: O KukAo@opnTnG uwnAng andédoong He
kivnTrpa EC (Electric Commutated Motor), évac ouyxpovoc
KIVQTNPAg Ye povIPo payvnTn yia potopa (avTi Tou yvwaoTou
aoUuyxpovou KIVNTAPA BPaxUKUKAWHPEVOU dpouEa).
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EEEAIEN NAEKTPIKNG KATAVAAWONG KUKAOPOPNTWV

KukAo@opnTig e 10XU KivhThRpa 180 W
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>Uyxpovocg nAektpokivntnpacg (EC-Motor)

Commutation (current reversal)
Coil 1

Coil 4 Coil 2

Coil 3

38 EE0IKOVOHUNON EVEPYEIAG O avTAieg vepou

Apxn Asitoupyiag Tng ECM-TexvoAoyiag

H apxn Asiroupyiag NAEKTPOVIKA EAEYXOMEVWV KIVATAPWV UE HOVIMO YayvATn BacileTal oTig €ENG
(PUOIKEC ApXEG:

H payvnTikn pon oTov KIivATApa napdyeral anod Tov JOVIYO hayvhTn oTo poTopa TOC0 KATa Thv
akivnoia 600 Kal Kata TNV nepIoTpoPn.

H doknon duvaung dnuioupysital anod Tnv aAAnAenidpaon PeTA&U TNG HAYVNTIKAG PONC TOU
HOVIHOU hayvATn Kal TNG NAEKTPIKAG PONG HETA anod Ta TUAiypaTa, f aANM®G HETAEU NAEKTPIKOV
(oTdTopag) kai payvnTikwv noAwv (péTopag) (¢AEn avTiBeTwv noAwv, N - S).

H ouvexng NepioTpO@IKN Kivnon emTuyXaveral Pe nepiodikr aAAayn Twv TUAIYPATwV o€
ouvapTnon We Tn 6€on Tou poTopa (NAEKTPOVIKOG EAEYXOG TOU PEUNATOG).

H TaxUTnTa nepIoTPOPNG ival guyxpovn PE TNV TaxUTNTa aAAayng Twv TUAIYNATwv (oUyxpovog
KIVNTNPag) kai pubpiZeTal adiaBabuiTa HECw EVOG HETATPOMET.

O evTonIoWOG TNG B€0NnG Tou pdTOopPa nNpaypaTonoleiTal ue Tn Bondeia aigbntnpiwv (n.X.
aiodnTrpio Hall) | ye povTépveg peBddouUg Xwpig ailgbnTnpia.

H enaywyikn Taon ota TUAiypaTa Tou oTaTopa dnuioupyeiTal and Tnv nNePIGTPOP TOU HOVIHOU
HayvATn oTov poTOopa Ot ouvAPTNON WE TRV TaxXUTNTA NEPICTPOPAG, AAAG aveEapTnTa anod Thv
NAEKTPIKA por.

AuTR n 1016TNTA €x€l HEYAAN onpaaia yia Tig d1aPopeTIKEG HEBOOOUG NAEKTPOVIKOU EAEYXOU Kdl
XPNoIKonoleiTal yia Tov kKabopiouo TnG B€ong Tou pdTopa XwpPig aigbnTrplo.

O NAEKTPOVIKOG EAEYXOG NPAyHUATONOIEITAl HE HETATPONEA O onoiog napeUBAAAETal PeTAEU
NAEKTPIKNG Tpopodoaoiag kai KivnTipd.

MNa peiwon Tou BopUBROU N NUITOVOEIDNG NAEKTPIKN por) dnuIoupyEiTal HEow NAEKTPOVIKA 10XUOG,
Ta onoia €ival EVOWPATWHEVA OE HOVTEPVOUG KIVNTRPEC.

H aneuBeiag oUvdeon oTo JikTUO €ival o€ avTiBeon e acUyXpovoug KIvNnThApeg adlvarn.

O nNAeKTPOVIKOG EAEYXOC NPENEI va EVEPYONOIEl Ta akivnTa TUAiypuaTa Tou oTatopa Kabe popa
oTav BPioKovTal WE MNPOG TO MNEPICTPEPOUEVO NEJio TOU payvhTn O euVoikn B€on yia Tn
dnuioupyia ponng nNepICTPOPRG. H He auTOV TOV TPOMO XPOVIKA JETABAAAONEVR HAYVNTIKA
noAIkOTATA oTa TUAiypaTta odnyei o aAAnAegnidpaon Pe Tn oTaBepn NOAIKOTATA TOU payvnTn-
pOTOPA O€ EAKTIKEG KAl anwONTIKEG JUVAUEIG KAl £€TC1 O NEPICTPOPIKI Kivnon.

Avaloya peE TNV €KAOTOTE KATEUBUVON TNG NAEKTPIKNAG PONG oxnHaTifeTar €va payvnTiko nedio
OTOV OTATOPA HE BETIKO Kal apvnTIKO noAo. O WOVIHOG PAyvATNG-pOTOpag nou edpdaleral evrog
autoU Tou payvnTikoU nediou apyilel va nNepIOTPEPETAl ANO €AKTIKEG 1 anwONTIKEG OUVAUEIG
odoiwv 1 avTiBeTwv noAwv. H opoldpop®n NePIOTPORIKR Kivnon npokUNTel and Tnv opaAd
XPOVIKA HETABAAAOUEVN NAEKTPIKH PON TWV EEXWPIOTMV TUAIYHATWV.
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KukAopopnTec YwnAng Anodoaong pe EC-kivntnpa

XITOVIO ano €181k0
OUVOETIKO UAIKO

3D meplyia kai
VEOG UPAUAIKOG
OoXedIAOHOG

Npax = 4000 1/min

TexvoAoyia povipou
MayviATh WG poTopa

39  EE0IKOvOHNON EVEPYEIAG O avTAieg vepou ‘

Ta anoteAéopata NnoAAWV epsuvwyv £0gi€av Eekabapa €va
NAEOVEKTNHA OTNV €EEAIEN TWV oUYXPOVwV EE KIvNTApWV HE
MOVIHUO HayvnTn w¢ pOTOPA 0av TOUC HEAAOVTIKOUG KIVNTAPEG
KUKAOQOPNTWYV, MIa KAl auToi €xouv Eekabapa nio uywnAn
anddoon anod Toug acUyXPoVvouG KIVNTHPEC Nou
xpnolgonolouvTav oto napeAbov. O1 kivnTApes EC (yvwaoToi Kal
w¢G Brushless Motors) xpnoigonoloUvTal Adn o€ eAaloAinavTeg
KATAOKEUEG ONWG OE AVEUIOTNPEG. AEV UNAPXOUV AKOPA NOAAG
XpPOVIa EUNEIPIag yia auToug TOUG KIVNTAPEG ME 1IoXU nou
KupaiveTtal and 50W- 1000W. O1 peydAeg noodTNTEG neplopilovTal
o€ 10XV KaTw Twv 50 Watt kar TaxutnTec navw Twv 10,000 rpm.
Epappoyec EE  kvnTpwVv oTn TEXVOAOYia TwV UdPOAINavTwyv
KUKAOQOPNTWYV O TUNIKOUG KIVNTAPEG OEV NTAV NPONYOUHEVWG
YVWOTEG.
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KukAopopnTec YwnAng Anodoong pe EC-kivnTthpa

ZUykpion Babpwv andédoong
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(V] —
2 70 1 EC Motor
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& 50
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S 30 / Asynchronmotor
©
=
< 20
EC = Electronic Commutated motor
10 ;
1 10 100 loxUg kivatAga P2 [W] 10000

40 EEOIKOVOMNON EVEPYEIAG OE avTAieG VEPOU %\
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KukAopopnTec YwnAng Anodoong pe EC-kivntipa

BeATIwpEVOG BaBuog anddoong €1d01ka o€ oUVONRKECG XapunAou
popTiou

41 EE0IKOVOMNON EVEPYEIAG O€ AVTAieEG VEPOU
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KukAo@opnTec YwnAng Anodoong pe EC-kivntnpa

A&iToupyika £€€0da [ € ]

2500 A
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\+ Y3poAinavTog KUKAOQOPNTNG

oTabepwyv oTpopwv, 180 W

" HAEKTPOVIKOG KUKAOGOPNTNG HE
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=@~ HAeKTPOVIKOG KUKAOPOPNTHG HE

80 °/¢/ ) kivnTApa EC, 200 W

‘ MNepiodog Aeiroupyiag [€Tn]
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0O 1 2 3 4 5 6 7 8 9 10

42 EE0IKOVOMNON EVEPYEIAG O€ AVTAiEG VEPOU %‘

MpoiovTa e uwnAoTEPOUG BaBuouc anodoonG KAl CUVENWG
XauNAOTEPNC KaTAavAAwoNG EVEPYEIAC €ival KATa kavova nio
akpIBa oTNV KATAOKEUN KAl ENOPEVWG OTNV TIMNA NWANONG anod oTI
Ta OUMBATIKA NPOoidvTa. Ta eNINAEOV KOOTN NMOU opeiAovTal OoTd
NAEKTPOVIKA €XOUV KAVEI HEXP! TWPA TNV €i0000 atnv ayopd
noAU dUOKOAN. Mg Tn d1aBe0IPOTNTA TWV PETATPONEWYV KAl TNV
npoodo oTto nedio TWV I’])\EKTpOVIK(DV |cxuoq Kal
MIKPONAEKTPOVIKWV N KATAOTAON £XEl 0aPwg BeATiwBEeI. H EC
TeEXVoAoyia Tou KIVI’]TI’]pCl ouvduadlel upnAd oQeAn via TOV
KATavaAwTn PE HIKPO xpovo Gnooﬁsonq Tou eninNAéov KOO‘I’OUC; -
€101ka AappavovTtag unqur] TO KOOTOG KUKAoU {wnG. AIOTI T
€€oda AsiTtoupyiag kaTta tn didpkeia (wnNG TWV KUKAOPOPNTWY,
onAadn €101kOTEPA N KATavaAwon peUPATOG, aveEpXovTal Og
noAAanAdoio Tou KOGTOUG ayopdg.
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Evepyeiakn Znpavon KukAogopntwyv

%) MpoaipeTiki npwToBouAia EUp®NaimV KATAOKEUACTAOV
udpoAinavrwv KUKAopopnT®mV

%) MioTtonoinpévo and EU

Circulator manufacturers participating in the labelling scheme:

| pump© % Biral

Europump Siidstrasse 10, 3110 Miinsingen, Switzerland
Diamant Building www.biral.ch - info@biral.ch
80 Bd A Reyers, 1030 Brussels, Belgium o
www.europump.org - secretariat(@europump.org

GRUNDFOS 2\
Poul Due Jensens Vej 7, 8850 Bjerringbro, Denmark
www.grundfos.com - svaakaae@grundfos.com

~
N SMEDEGARD
CirculatingPumps Sydvestvej 57-59, 2600 Glostrup, Denmark
UK Office

www.smedegaard.com - info@smedegaard.dk
Oldmedow Road, Hardwick Industrial Estate

Kings Lynn, Norfolk PE30 4PP, UK
www.circulatingpumps.net - info@circulatingpumps.net

Nortkirchenstrafle 100, 44263 Dortmund, Germany
www.wilo.com - wilo@wilo.de

43  EE0IKOvOpNON EVEPYEIAG O avTAieg vepou
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To 2005 o1 kopu@aiol KATAOKEUAOTEG UOPOAINAVTWV
KukAogopnTwVv oTnVv Eupwnn cupg@wvnoav va dsopeuTolV yid
TNV KabiEpwaon TnG Evepyelaknc ZApavong oTouc KUKAOPOPNTEC.
H seupéwc avayvwpioiun Evepyeiakn Znuavon €xel oToxo va
gualobnTonoInoel Toug IBIOKTNTEG KAl XPNOTEC KTIPiwV, WOTE va
NPOTIMOUV EVEPYEIOKA ANOJOTIKEG TEXVOAOYIEG.
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Evepyelakn Znuavon

KAdon | A€ikTnG EVEPYEIQKNG vépyelo ja
anodoonc (EEI) E rg y m
A |EEI<0,4 n a
B |0,4<EEI<0,6 .%
C 0,6 <EEI < 0,8 D
D |0,8<EEI<1,0 E
E 1,0<EEI < 1,2 -
! 4 F
F 1,2<EEI< 1,4
G 1,4 <EEI

>H e€olkovounon evépyeiag anod KAAon o€ KAAon avTIoTOIXEl KaTa
METO O0po ot 22%.

44  EEOIKOVOMNON EVEPYEIAG OE AVTAiEG VEPOU

KukAo@opnTeg YwnANG Anodoong NeTuxaivouv deikTeg EEI
HeTA&u 0,26 €wc 0,31 (avaloya Tov TUMNO)

'Evag nAEKTPOVIKOG KUKAOPOPNTAG UWNANRG anoddoong EVEPYEIAKNG
kAdonc A katavalwvel ewc kal 80% AiyoTepn eveEpyelad ano Tov
KUKAogopnTn avagopdg (kAaong D). Me avapevopevn didpkeia
(wng 12 15 xpovwv ciyoupa anoTeAei hia NoAU KaAn enevduaon,
TOOO Yla ToVv IBIOKTATN 000 Kal yia To NePIBAAAoV.
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KukAopopnTec YwnAng Anodoaong pe EC-kivntnpa

Av epappoaoTei n TexvoAoyia ECM agg OAEG TIG
€YKATAOTAOEIC BEppavong TnG Meppaviac Ba
MnopoUoav va KAgigouv 4 BepUONAEKTPIKN OTABUOI i
€vag nupnvikog oTabuog.

> Meiwon eknopnwv CO,

45 EE0IKOVOHNON EVEPYEIAG O avTAieg vepouU
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