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AMO TO 17°/2021 MPAKTIKO 1ng 9" AMPIAIOY 2021 ZYNEAPIAZHZ THZ
OIKONOMIKHZ ENMITPOMNHZ TOY AHMOY APTAIQN

Ap16. Anogpaong 117/2021 OEMA:
«'Eykpion HeEAETNG EykaTaoTaon YEWOEPHIKAG
AAA: avtAiag OgppoTnTac Yia 6éppavon Tou 1ou

AnpoTikoU ZxoA&giou ApTag oTo nAaicio TG dpaong
GOAL NZEBs»

>tnv ApTta, onuepa TNV 9n AnpiAiou nuépa Mapaokeun kar wpa 09:00 n.y
ouvnABe oe dia nepipopdcg cuvedpiaon n Oikovouikr Enirponn Tou Anupou ApTaiwy,
oUN@WvVa HE TIG dlaTa&eig Tou apbpou 77 Tou N.4555/2018 (PEK A'133) kal Tnv
EYKUKAIO 60249/22-9-2020 (AAA:QON346MTA6-109) Tou Yrnoupyeiou
EowTepikwy, UoTepa and Tnv 6447/2-4-2021 eyypapn npookAnon, Tou Mpo&dpou
TnG OlkovopIknG Enimrponng, n onoia enido6nke kal dnUOCIEUONKE VOUIPA, cUNPva
ME TIg diaTagelg  Tou apBpou 77 Tou N.4555/2018 (PEK A'133) kal TNV €YKUKAIO
163/ 33282/29-5-2020 Tou Ynoupyeiou ECwTEPIKWV.

A@ou dianioTwOnke vouiun anapTia, dnAadn o€ ouvoAo evvea (9) peAwv Bpednkav
napovTa Ta napakatw €& ( 6 ) MEAN:

MAPONTEZ ATMONTEZ
1.- XprjoTog K. Taipoyiavvng (Mpo6edpog) 1.- TanpavTln-Koihia MoAu&évn (TZEvn
2.- Z1apakag Xpiotdogpopog MEAOC , .
3.- XapakAidg KwvoTavTivog » 2.- Koopag HAiag
4.- Ni6vToC NIKOAAOG » 3.- KaA\wvng EuoTtpdTiog
5.- Z¢nkag AnpnATpIog » O1 onoiol dev é\apav pépog av Kai

6.- BaoiAakn—-MnTpoyiwpyou BikTwpia » , .
VOMIYa KARBnkav

KabnkovTa Mpappatea Oikovouikng Enimrponng ekteAei o ©e0dwpog NTEpoIAc.
OpoOPwWvVa To CUNBOUAIO ano®dcios yia Tnv oulntnon oxTw (8) ekTOC nuUEPNOIAg

BepdTwyv.
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O k. Mpoedpoc via To 50 ékTakTo Oéua TNG nuepnolac di1aTtaénc: «'Eykpion
HeEAETNG EykaTdoTaon YEWOEPHIKAG avTAiag BeppoTnTag yia 0£ppavon Tou
1ou AnpoTikoU ZxoAgiou ApTtag oTo nAaiolo TnG dpaong GOAL NZEBs» £0eoc
unown Tnv apibu. 8/2021 peAéTn TnG AleUBuvong TeEXVIK®WV OTNV €10aywyn Tng

onoiag avagEpovTal Ta €ENG:

To avTIKEiJeVvO TNG napouoag TeEXVIKNG €kBeonG agopd oTnv eykatdaoTaon Miag
YEWOEPUIKNG avTAiac Beppotntac oto 1° AnuoTikd ZxoAsio ApTtac. H avTAia
BeppoTNTAC Ba napayel Bepud vepd yia Ta OegpuavTik@ cwpaTa nou PpiokovTal
EYKATEOTNHEVA OTO OXOAEI0 WOTE va €€unnpeTouvTal ol Aavaykeg BEppavong Twv
Xwpwv. Karta autov Tov Tpdno Oa avrikaraoTtabei o napadooiakdc AERNTAG
NETPEAAIOU NOU TwPA XPNOIMOMOIEITAl yia Tn B€ppavaon Tou KTipiou. To €pyo €ival
MAOTIKOU Kal eNIBEIKTIKOU XApakThpa kal uAonoigital oTa nAaioia Tou gepyou GOAL
nZEBs (Greece cOllaborates with AlLbania for nZEBs) Tou [poypdupartog
Alaouvoplakng Zuvepyacoiac «EANGda - AABavia 2014-2020», yevIKOG OTOXOG Tou
onoiou e€ival n peraTtponn dnuociwv KTIpiwv ot KTipila NnZEB (oxedov PNOEVIKNAG
EVEPYEIOKNG KaTavalwong). XTto €pyo GOAL nZEBs 6a eniteuxbei peow TNG
uAonoinong Tpiwv (3) €NIDEIKTIKWV £PYWV €EOIKOVOUNONG €VEPYEIAC 0 5 dnuoaia
kTipia otnv EAAAda kal tnv AABavia. Metafu autwv cuykaTtaAeyetalr kai 1o 1°

AnPoTIKO OXO0AEgi0 ApTaC.

H ekTiywuyevn aia Tou €pyou avepxeTal OTO MNocod Twv 173.425,41€
oupnepiAapBavopevou OMA 24%

>Tn ouvexela o Mpodedpog €dwoe To AOYO 0Ta HEAN K.K. AnMOTIKOUG ZUPBOUAOUG Ol
onoiol TonoBeTNONKAV OXETIKA YE TOo BEPa. O andWEIC auTwV Kal Ol OMOIEG TUXOV
avTIpPNOEIC TWV, KATEYPAPNOAv avaAuTIka oTa npakTika. AkoAoUBwg o Mpoedpog

KaAeoe Tnv Oikovouikn EmiTponn yia va ano®acioel OxeTIKA.

H OIKONOMIKH ENMITPOIMNH

Aaupavovtag unoéwn TiG diata&eic Tou N. 4555/2018,To N. 4623/19kal auTeG nou

avagepovTal 0To €I0NYNTIKO TNG Napouong Kai TV JEAETN Tng TYA
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AMNMODAZIZEI OMO®DPQNA

EPMOTNTAC Yia Ofpuavon Tou 1lou AnuoTikoU XxoAgiou ApTag oTo NAaiolo TnG

paong GOAL NZEBs w¢ €&nc:

EFrKATAZTAZH NrEQOEPMIKHZ ANTAIAZ OEPMOTHTAZ I'lA TH OEPMANZH

TOY 1°Y AHMOTIKOY =ZXOAEIOY APTAZ

Texvikn MNeprypa@n kail TeEXVIKEG MpodiaypaPpEg

NINAKAZ NEPIEXOMENQN

EIZATQr4 4
MEPITPA®H YOIZTAMENHZ KATAZTAZHZ 5
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EIZAIQrHd

To avTIKEiJeEVO TNG napouoag TEXVIKNG €kOeonG agopd oTnv eykataoTaon Miag
YEWBEPUIKNG avTAiag Beppotntac oto 1° AnuoTikd ZxoAegio ApTtac. H avTtAia
BeppoTNTAc Ba napayel Oepud vepd yia Ta OegpupavTik@ cwPaTa nou PpiokovTal
EYKATEOTNMEVA OTO OXOAEI0O WOTE va €EunnpeTouvTal Ol AvAyKeg BEppavong Twv
XWpwVv. Kata autdév Tov Tpono Oa avrikataorabei o napadooiakoc AERNTAg
NETPEAAIOU NOU Twpa XPnoidonoleiTal yia Tn B€ppavan Tou KTipiou. To €pyo eival
MIAOTIKOU Kdl €MOEIKTIKOU XapakThpa Kal uAonoleital oTta nAaioia Tou €pyou GOAL
nZEBs (Greece cOllaborates with AlLbania for nZEBs) Tou [poypdupartog
Alaouvoplakng Zuvepyaoiac «EANGda - AABavia 2014-2020», yevikOG OTOXOG Tou
ornoiou e€ival n petaTtponn dnpociwv KTIpiwv Ot KTipila NZEB (oxedov HpNdEeVIKNG
EVEPYEIOKNG KaTavalwong). Xto €pyo GOAL nZEBs 6a eniteuxbei peéow TNG
uAonoinong Tpiwv (3) eNIOEIKTIKWYV EPYWV €EOIKOVOUNONG €VEPYEIAG o 5 dnuoaoia
kTipia otnv EAAAda kai tnv AABavia. Meta&u autwv ouykaTaAeyetalr kai 1o 1°

AnuoTIKO oX0AEgio ApTac.

H ekTiywpevn aia Tou €pyou avepxXeTal OTO MNoco0 Twv 173.425,41€
oupnepiAapBavopevou OMA 24%
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NEPITPA®H YOPISTAMENHZ KATA2TAZHZ

O£0N TOU KTIPIAKOU CUYKPOTHHATOG

To 1° AnpoTikO Xx0Agio ApTac BpioKeTal EVTOC TNG NOANG O€ NOAU KEVTPIKO OnUEio.
3TO €UpUTEPO 0IKONedO €ival KTIOPEVO kal To 1° lupvdolio-Aukelo. H B€on Twv

OXOAEIWV €VTOC TNG NOAEWC TNG ApTAC (paivovTal 0ToV NApakaTw XapTn:
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Mepiypa®n Tou KTipiou

To 1o AnuoTikO ZXxoAeio ApTtag PBpiokeTal ot OIWPOPO AIBOKTIOTO KTIpIO HE
EMNIKAAUWN and KEPAPOOKENN, KATAOKEUNG Npo Tou 1955, EvTog Tou aUuAgiou Xwpou
avanTtUoosTal €MionG, KTiplo ave&apTnTo, ME PEPWV OPYavioud anod OnAIOCUEVO
OKUPOOJEUA. ZTO €V AOYW I00YEIO KTipIo AEITOUpYEi aiBouca noAAanAwv XpAoewv -
EKONAWOEWV, KUAIKEIO KAl Ol XWPOI UYIEIVAC TOU oXoAgiou (Tpeic diakpiToi Xwpol HE

aveEapTnTEG £10000UC).

Ma Tn O€puavon Tou OXOAEioU XPNOILOMOIEITAl CUMBATIKOC AEBNTAC MeTpeAaiou
IoxUo¢ 160.000 kcal/h. O AéBnTag TpopodoTei he (e0oTO VEPO KAAOTIKO JICWARVIO
KUKAWHO ME OwWPATa KAAopIPEp naAdiou Tunou. Ta owpata PBpiokovTal
EyKATEOTNUEVA TOOO OTIC aiBouoec OidaokaAiac 6co kal oToug dladpououc. O
AeBNTag kKabBwg kal To cuoTnua dl1avoung Kal KUKAo@opiag Tou vepou BpiokovTal
gyKaTeoTNUEVA 0 €10IKO OWMATIO OTO UMOyelo Tou KTipiou (AgBnTooTdcio). To
AeBnTooTacio nAekTpodoTeiTal ano EexwpioTn napoxn HA. Peupatoc (Ap napoxng:
60900829.).

SUMQWVA HPE EKTIMACEIC TOU Anpou ApTaiwv kadl PJE BAcel Ta TIMOAOYIa ayopwv, TO
oxoAgio katavaAwvel 2.000 AiTpa neTpéAalo To XpoOvo yia BEppavaon o€ Jia nepiodo
nou dlapkei anod NoéuBpio ewg MapTio. Mapakdtw napouacialovral oxedla HE TIG

KATOWEIG TOU KTIpiou.
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>x€dio 2.3: Katown 1°° Opogpou

YNoAoyIOHOG OEPHIK®OV ANWAEIOV KAl YUKTIKOV POPTIiwV

O unoAoyIoNOG TwV BEPUIKWV QOPTIWV EYIVE PE TN XPNON TOU AOYIOHIKOU 4M kal
oUhQwva Pe Tnv pebBodoloyia DIN 4701 kal Tig TOTEE 2421/86 (uepog 1 & 2) kal
2427/86 TOTEE.

H avaAuTikni pebodoAoyia unoAoyiopou, ol napadoxeg, KABwG Kal Ta CuVONTIKA Kal
avaAuTika anoTeAéopaTta napouaialovral otn MeAETn OegpuiKwV ANWAEIWV TOU

MapapTnuaTog MeAETEG — YNoAoylopoi TNG napouaoacg EkBeong .

> NUEIVVETAI 0TI, N dIA0TACIOAOYNON TwWV BEPUAVTIKWV CWHATWV YiveETal BewpwvTag

Beppokpacia vepoU npooaywyng 55 °C kal eniotpo®ng 45 °C wote va Taipialel ue
TNV BEATIOTN anodoon TN FAG. AUTO €XEl WC ANOTEAEONA TN XPNon HEYAAUTEPWV
BEPNAVTIKOV OWHATWV (KAAOPIPEP) TWV UQPIOTAMEVWV MOU OUWG O&V anOTEAEI

npoBAnua €pocov undapyxel o OIABECIPOC XWPOC Yia TNV £€YKATAOTAGCH TOUC.

>ToVv NapakdaTw nivaka napaTtiBevTal Ta oOUVONTIKA ANOTEAECHATA TWV UMOAOYIOH®V

OrMou npokunTel OTI yia TNV KAAUWn Twv avaykwv O0£puavong Tou KTIpIakoU
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OUYKPOTNHUATOC anaiTeital n €ykatraoracn Hovadag 1oxUo¢ TouAdaxiotov 75.5

kWe.

Ovopaoia OEpHIKEG EAaxioTn OepHIkn 10XUG
XWPOou AnwAegI€g OEPHAVTIKOV CWOHATWV
kcal/h W Z(opwa 1, prwa 2, prwa 3,
Y1 4.110 4.780 4.780
Y2 2.297 2.671 2.671
I1 4.515 5.251 2.625 2.625
I2 1.359 1.581 1.581
I3 5.694 6.622 2.207 2.207 2.207
14 1.990 2.314 1.157 1.157
I5a 333 387 387
I5b 2.908 3.382 3.382
I6a 4.702 5.468 2.734 2.734
I6b 3.116 3.624 3.624
17 1.706 1.984 992 992
I8 2.960 3.442 1.721 1.721
I9 1.672 1.945 1.945
o1 4.302 5.003 2.502 2.502
02 1.298 1.510 1.510
03 5.400 6.280 3.140 3.140
O4a 323 376 376
043 1.693 1.969 1.969
O4y 2.002 2.328 1.164 1.164
O5a 2.805 3.262 1.631 1.631
o5 776 902 902

10
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OS5y 1.785 2.076 2.076
06 3.983 | 4.632 2.316 2.316
o7 1.718 1.998 1.998
08 1.397 1.625 1.625
2ZYNOAO 75.414

Nivakag 3.1: AnoTeAECHATA UMOAOYIOH®YV BEPUIKWY ANWAEIDYV

FENIKH NEPITPA®H EPIrOoYy

O1 enepBaosig e€oikovounong evépyelag nou 8a uAonoinBouv 1° AnNUOTIKO ZXOAEio
ApTag agopoUV TNV €yKATAOTACON KAEIOTOU KATAKOPUPOU CUCTHHATOC YEWBEPHIKNG

avTAiag BepudTNTAC YIa TNV KAAUWN TWV avaykwv BEpuavonc.

To KA€IOTO KaTakOpuPo cuoTnua MNewbepuikwv AvTAiov OgpudTnTag Ba anoTeAsiTal
and TUPAEC VYEWTPNOEIC OTIC onoie¢ Oa KukAogopei OlGAupa  vepoU WE
aIBUAEVOYAUKOANG Ot KAEIOTO KUKAwWA, HeTapepovTag oTn lMewBeppikn AvTAia
O©epudTNTAG TNV ANAITOUPEVN EVEPYEID. XTI ENOPEVEG NAPAYPAPOUC NEPIYPAPETAl,
0laocTacIoAoYEiTal TO guUoTNHAa Kal opifovTadl Ol TEXVIKEG NpodiaypaPEG ToU GUVOAOU

TOU KAEI0TOU ouoTnuaTog MFAG yia TNV KAAUWN TwV BEPUIKWV avayKwyV ToU KTIpiou.

Fevika oToIXEiq
Mia pop@n YEWBEPUIKNG EVEPYEIAG, NOU ONUEPA EXEI NOAU evdlapEpouTa papuoyn,

gival n apabng yewBeppia. Eival n evepyeia nou npogpxeral and HIKpO Badog kai
EKMETAAAEUETAI TNV BEPUOTNTA TWV EMIPAVEIAKWOV YEWAOYIKWV OXNUATIOH®V MOU
O0ev xapaktnpifovral wg yewBeppikd duvapiko (T<25 °C) kal xpnoligonolsital yia
BEppavon, WUEn xwpwv kal napaywyrn ZeotoUu Nepou Xpriong (ZNX). Ta ocuoThuarta
FewBepuikwv AvTAlwv Oegppotntac (FAG) a&onoloUv TNV NpakTikG oTabepn
Beppokpacia Tou €3A@oOUC kaB’' OAn Tn JIApKEId Tou €TouG. 'ETol enmituyxaveral n
MEyIoTn anddoon Twv avTAlwv BegpuoTNTAG €vavTl TWV AVTIOTOIXWV OUHBATIKWV

ouUOTNUATWYV HE €E0IKOVOUNON EVEPYEIAC WG Kal 70%.

O1 yewBepuikeC avTAieg BepudTnTag ivar diadedopéveg otnv Eupwnn, kai 1diaitepa

o€ XWPEC 6nw¢g n Zoundia, n AuoTpia, n EABeTia, n M'epuavia kal n FaAAia, onou &xel
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avanTuxBei kar kabiepwBei n avTioToixn TeEXVOAoyia Kal MPAkTIKEG, Kal Onou
OUOTAMATA YEWBEPHIKWV avTAlwV BeppoTnTac AsiroupyoUv a&oniota €ni oeipa

dskasTiov. H apabne yewBepuia esival diabEagiyn  Kal  eKUETAAAEUCIUN  NAVTOU

avegdpTnTa ano TNV unapén vewBeppikou duvauikou. Ta cguoTtnuaTta FTAG unopouv

va Xpnaiyonoinfouv gs nAnBwpa spapuoywVv Onwc KTipld YPpA@EIiWV, OIKIEC,

noAUKATOIKIEC, aBANTIKA KEVTPA, Bepuoknmid, KoOAUUBNTAPIA KTA.

'Eva ovuoTtnua FA® anoTteAsital ano:

e To oUoTnua sevaAiayng BepuoTNTAG EVTOC TOU £0APOUG

e H yewBeppikn avTAia BgppoTnTaAC KAl

e To ouoTnua BOeppavong XapnAng Beppokpaociag n/kar WYUENG evrtog Tou
KTIpiou.

Eikova 3.1: >uotnua FrAe

‘Eva ouoTtnua evaAAayng OepuoTnTag €vrog Tou €3APOUG MWNopei va eival eite
KAEIOTO €iTE aVvoIKTO. ZTO KA£IOTO KUKAwMa, ol TEO® eival €ite opilovTiol, dnAadn
OWANVEC evTOC Tou €dapouc oe opilovTia d1aTaén pEoa oe TAPPOUC, Ot BAbog
MeTa&U 1,2 m kai 2,0 m (Eikova 3.2a) 1o onoio €€aptdartal ano TIG KAIMATOAOYIKEG
ouvOnkec nou enikpatouv, eite katakopu@ol (Eikova 3.2B) (Borehole Heat
Exchangers BHEs), dnAadry owAnvec evidoc Tou €dAPouc o€ Katakopugpn Oi1aTagn
MEoa ot yewTpnoelic. O OWANVEG auToi €ival KaATaoKeuaopevol cuvhBwg anod

noAualBuAévio uwnAng nukvotnTtag (HDPE) 1 akTivOOIKTUWHEVO MoAualBuAévio,
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gxouv Olapkeia (wNc To AlyoTepo 50 £Tn, kal Tunikn €€wTepikn OIAPeTpo 32 1 40
mm . AvaAoya PE To €UPOG TNG Beppokpaaciag AsIToupyiac n NARPWGON Tou CwAnva

NPAYNATOMNOIEITAl JE VEPO N MiyHa VEpOU Kal avTIWUKTIKOU uypou.

>TO aVOIKTO KUKAWMA TOo vepO avTAsital and Tov unoyeio udpopopo opilovra anod
TNV NApaywyikn yewTpnon, Kal enavadloXETEVUETAl O AUTOV PE OEUTEPN YEWTPNON

TNV YEWTpNoN enaveioaywyng. (Eikova 3.2y).

MapoAo nou ol katakopu@ol NEG@ €xouv UWNAOTEPO KOOTOC AMNO TOUG AVTIOTOIXOUG
opIZOVTIOUC, Ol KATAKOPUPOI XpNnoihonoloUuvTdl OTIG NEPICOOTEPEG NEPINTWOEIG

ENEION €XOUV Ta €ENG NAEOVEKTANATA:

*  AnaiteitTal AlyOTEPOC XWPOC OE OXEON ME Toug opilovTioug MEO.
» Aev avTigeTwNI{OVTaAl OPIOUEVEC TEXVIKEC OUOKOAIEC NOU  €VOEXOMEVWC
napouacialovTal oTIG UOPOYEWTPNTEIG.

H Tuniki TexvoAoyia yia TNV KATAOKEUN €vOG KaTakopu®ou MEG nepiAapBavel anio
n dImAd owAnva oxnuatog “U” (Eikova 3) o onoiog TomnoBeTeiTal 0 Hid N
NEPICOOTEPEG KATAKOPUPEC YEWTPNOEIC, ouvhBwG 50 éwc 110 m BdBoc n kabeyia.
MeTalU Twv owAnvwyv oxnuatog “U” kal TwV TOIXWHATWV TWV YEWTPNOEWV
npaypaTtonolgital nAnpwon pe peuoTtokoviapa (Eikova 4) n onavidtepa nANpwon e
VEPO YyewTpnong (ZkavdivaBikn nNpakTikn), €av o udpopopog opifovTag Tng
nepPIoXnG Ppiokeral oe PIkpO BaBoc kal n aAAnAenidpaocn HETA&U OIAPOPETIKWV

udpoPOpwV opIlOVTWV Oev dnuIoupyei NPOBANuaA.

Grundwasser-
spiegel

Forderbrunnen

Eikova 3.2: AlaTa&eic yewevalAakTwv BepuoTnTac: opildvTiol (a), katakopupol (B),
UJPOYEWTPNOEIC NApaywyne kal enaveiocaywyne (y).
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MapoAo nou ol katakdépu@ol NEO €xouv UYWPNAOTEPO KOOTOC ANO TOUG AVTIOTOIXOUG
opIZOVTIOUG, Ol KAaTakopugol XpnolgonoloUvTdl OTIG NEPICOOTEPEG NEPINTWOEIG

eneIdrf anaiTeital AlydTEPOC XWPOG O OXEON WE TOoug opilovTioug MNEG.

H Tunikn TexvoAoyia yia TNV KATAOKEUN €vOG KATakopugpou MEO nepiAapBavel anio
n OINAO owAnva oxnuatoc “U” (Eikova 3.3) o onoio¢ TonoBeTeiTal o€ pia n
NEPIOCOTEPEG KATAKOPUPEC YEWTPNOEIG, ouvhiBwe 50 €wg 110 m Babog n kabepia.

MeTall Twv OWAAVWV oxnuatog “U” kal TV TOIXWHATWV TWV YEWTPHOEWV

npaygaTonolgital nAnpwon Je peuotokoviapa (Eikova 3.4).

Ewkdva 3.3: Katwtepo Tunpa Tou Katakopudou Ewkova 3.4: Anodn mAnpwpéVou e Koviapa
YEWEVAAAKTN £PYOOTACLOKAG KATAOKEUNG Katakopudou MNEO duthol cwARvaA oXNUATOG
oynuatoc “U” “u”

FewOeppikéG AvTAieg OepHoOTNTAG
O1 TA® eival avTAieg BepudTNTAG KUPIWG VEPOU-VEPOU AAAA Kal VEPOU-WUKTIKOU
MEOOU XpnolgonoliouvTal yia Oépuavon kal Wuén kTipiwv, KAbBwc eniong kai yia

napaywyn {eoTou vepoU Xpronc.
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Eikova 3.5: Anown FABG/unxavooraciou Tou BIOKAILATIKOU KTipiou Tou KATIE.

>e avTiBeon Pe TNV KATACTAGN MOU €nikpaTtouoe npiv and 10 xpovia, onuepa otnv
ayopd eival 0di1aBeoiyec UdPOWUKTEG avTAieg OeppdTnTag uUWnAng anodoongc.
JuvhBwg xpnoigonoloUvTal onelpoeldeic (scroll) oupunieoTeég pe puBuIon on-off kai
0av WUKTIKA uypd gUupéwc XpnoidonoloUpheva Ta R134a kai R410A, Ta onoia €xel
KAAUTEPEC 1010TNTEG PETAOOONG BepUOTNTAC KAl KAAUTEPN anodoon o€ avaoTpEWIUa
ouoTAMATa yia Asitoupyia B€ppavong/wuéng. MeAAovTikh Tdon e€ivalr n xpnon

OUMMNIEOTWV YETABANTAG 10XUOG.

O ouvTeAeoTng evepyelakng anodoong (COP) Twv FA® opiletai 0 AOYoG TNngG
anodIOOUEVNG €VEPYEIAG NPOG TNV NAEKTPIKA KATAvaAwon, Kal agopd uia
OUYKEKPIMEVN OTIYMR, 1 ouvlnkeg. Tunikeég TIMEG Twv COP yia ouvduaouo Tng
avTAiag BgpudTnTag pe NEO kai evdodanedio ouoTnua B€ppavong eivar Yeta&u 3,5
kal 6,0. ZTnv nepinTwon Nou n avtAia BeppoOTNTAC CUVOEETAI PHE AVOIKTO oUOTNHA

OnAadn pe udpoyewTpNOon, Ol TUNIKEC TINEC Twv COP gival peta&u 4,0 kai 6,5.

ZuoTnHarta 6ppgavong/Yyugng evrog KTipiou
H evepyeiakn anodoon Twv ouoTnuAatwv FAO evioxUetal, oTtav n Oepuokpaacia

AEITOUPYIAG TOU OUCTANATOC BEpuUavong TOu KTIpiou €ival xapnAn. Z& nepinTwon
AeIToupyiag WUENg, uwnAoTEPEC BEPUOKPATIEC TOU OUCTANATOC WUENC odnyouv O€
KaAUTepnN evepyeiakn anddoaon. ZuoTnuata BEpuavong nou AsIToupyoUv o€ XAPNAEG
Bepuokpaciec eival To evdodanedio cuoTnua, To evdoToixio, Ta Fan-Coil Units
(FCUs) Kkai ol KEVTPIKEG KAIUATIOTIKEG HovadeG Pe agpaywyoucg (Air Handle Units -
AHUs). ZTnv nepintwon Wuéng, Ta KAAUTEPA cuoTnUaTa and NAeUupdc eVEPYEIAKNG
andédoong eival Ta OUCTAMATA OpoPNC KAl Ta e€vOOTOiXId OUCTAMATA. ZTIC

NEPINTWOEIC PEYAAWV KTIpiwV (N.X _ypageia, &svodoxeia KTA) TA NPOTEIVOUEVA

ouoTnuara Bépuavon — wu&nc evrdc Tou kTipiou gival Fan-Coil Units kai Air Handle

Units.
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MAgovekTAHaTa ZuoThHaTtwv MewOeppiag
Ta ouotiuata FA©® napouoialouv Ta €ENC NAEOVEKTANATA OE OXEON HE Td

OUOTAMATA CUMBATIKWV KAUCINWV:

e 'Qpiun kai a&idnioTn TexvoAoyia QIAIKA Npog To nepiBAiiov.

e Meiwon Twv eknopnwv CO; kai NOX.

e Efoikovounon evépyeiac >50% o0 OXEOn ME OUPPBATIKEGC TEXVOAOYIEC Yid
B€puavon/Wugn/ZNX.

e EEaogaAion avodikng nopeiag TnG ayopdc Kal PE Tn OUMPBOAR TNG KOIVOTIKNG
odnyiacg EPBD.

e Meiwon Twv danavwv TnG KATolkiac yia B€puavon kal KAIJATIoNo ano 25-
75% .

e [lapoxn dwpedv evepyelag and To unedagog yia Bepuavon kal Yuén KTipiwy,
ave€apTnTa ano TIG KAIPIKEG OUVONKEG.

e MakponpoBeoun au&énon TnG a&iag Tou KTIpiou.

e XapnAo KOOTOG CUVTAPNONG EyKATAoTAONG Kal €EONAICHOU.

e Anoucia BopUBou kaTa TNV AEIToupyia TNG €ykaTtaoTaonc.

e Aev xpelalovtal nuponpooTaaia.

e [lapExouv UWNANC NoIOTNTAC AVEDN OTOUG E0WTEPIKOUC XWPOUG.

e AnaiTeital JIKPOTEPOG XWPOG YIa TNV €yKATAoTaon Tou €EONAIOCUOU O OXEON
ME TO oupBaTikd AeBnTooTdacio. Asv anaiteital AéBntag, de€apevn neTpeAaiou,
Kal kanvodoxog, evw OEV ANAITEITAl KAWia oUVTAPNON OTOUG YEWEVAAAAKTEG.

e AvanTuooopevn ayopd — pubuog avanTtugéng 25% ava £Toc.

e ZUMBOAR OTNV evepyelaka asipopo avanTun.

e E@apudlovral o€ OAd TaA KTIPIAKA OUYKPOTAMATA ONWG: HOVOKATOIKIEG,
noAukartoikieg, Onubdola  kTipla, Blougnxavieg, oxoAeia, PIBAIOBNKEC,
Eevodoxeia, spa, aypoTIKEG enixelpnoelg  (Bepupoknnia),  abAnTIKEG
gykataoTaoelg, BloTexvieg, Biounxavieg, BEpuavon KoOAUPBNTIKwV deEaPevay,

K.T.A.

FrEQTPHZEIZ - KATAKOPY®OI FTHINOI ENAANAKTEZ OEPMOTHTAZ
MNa Tnv uAonoinon TOU €£pyou, TMPOTEIVETAI va KATAOKEUAOBOUV 12 TUPAEG
YEWTPNOEIG (KaTakopu@ol YNIvol eVAAAAKTEG BepudTnTaG-TEO) BaABoug e€kAoTNGg

100 m. O1 katakdépu@ol yNnIvol evaAAAKTeC OepudTnTag Oa €xouv HETAEU TOUC
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a&ovikn andéoTaon 6 m Pe yevika gUKOAN 00gUON TWV CWANVWV OTO XWPO nou 6a

TonoBeTnBei TO PNXavooTdaaio.

O1 O£0€IC TWV YEWTPNOEWV TNPOUV OAEG TIGC OPIJOMEVEG ANOOTACEIG Yia
0IKONEda evToG oXediou, ONWG akpIB®WG auTég opifovral oto ApOpo 3 TOou
A9B,A/®166/01IK 18508/5552/207 (PEK 1595/25-10-2004).

O1 kaTakopuPol YRIvol evaAAAKTeG BepudTnTac (FEO) TNC UNd PEAETN NEPINTWONG
oxedialovTal yia AsiToupyia B€puavong AapBavovrtac unown Tnv €10Ikn anoAnyn
BeppoTnTac and To unedagoc f yia Asitoupyia YUuEnc AauBavovTag avrioToixa Tnv

andédoon oTo unedagpog.
STOUC KAaTakOpUPOUC YRIVOUC EVAAAAKTEG BeppoTnTac (YEWTPROEIC):

e To J1GAupa vepoU- alBuAevoyAukOoAnGg 0a kKukAo@opei O KAEIOTO

KUKAWHA.

e A&V ePNEPIEXETAI NAEKTPOHNXAVOAOYIKOG E§0NAICHOG (N.X. unoBpPUXIO

avTANTIKO CUYKPOTNHA).

e Aev yiveTal kKapgia anoAnyn UNOYEIOU VEPOU, EVW aAUTEG Oev
oreyalovral o€ onoladnNnoTE KATAOKEUNR, N.X. OIKiOKO, KIOOKI, OTEyYN,
anAda Bpiokovral OAUHEVEG KATW aAnO TO TEAIKWG SIAHOPPWHEVO

€ningdo Tou £3aPpouc.

Ano Ta napanavm npokUNTel OTI dev NPOKAAEiTAI KAHia ApvNTIKA €NiNTwon
oTO NEPIBAAAovV ano TNV KATACKEUN TOUG Kal KUpiwg dev ennpealeral oUTE

KATa TNV EyKaTtaoTaon oUTE KAaTtda TNV AsiToupyia o udpo@opog opilovTag.

KaTaokeun Karakopupmv YRIVOV EVAAAAKTOV OepHOTNTAG
O1 yewTpnoeig 6a npenel va dlavoixTouv ano eEEIBIKEUPNEVO OUVEPYEIO, PUE TO OMOIo O
avadoxoc Ba npenel va ouvepyacBei oTovV NPOYPANKATIONO TWV £PYACIWV Kal GTOV

akpiBn npoadiopiopd OAWV TwV OTOIXEIWV Nou kabopifouv Tnv €EEAIEN TOU Epyou.

O1 cwANVWOEIG, Nou NpokelTal va BubioToUv oTnv yewTpnon 6a napaAn@bouv oTo
eEMOUKUNTO MNKOG KouAoupag TouAdxioTov 110 m e ouykoAANuéEvo To €EApTnua
«U» To onoio Ba gpépel avTiagToixn NioTonoinaon anod Tov KaTaokeuaoTr. H cwAfvwon
B8a kabapioTei pye vepo, Ba nAnpwlei pe vepod kal Ba TeBei unod nieon 16 bar yia
neEPiodo TOUAAXIOTOV TECOAPWV WPWV. H PEYIOTN emITpendNEVN NTWON TNG NiEong

KaTta Tnv nepiodo autn dev eniTpeneTal va &nepdoel Ta 1,5 bar und okid kai o€
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Beppokpacia nepiBaAlovroc 20 °C. 3Tn ouvexeld Ta OUO eAeUBepa dakpa TNG
owAfvwong 6a TeBouv unNd aTPooPaIpIKh MiEdn, Kal evw N CWANVWON NAPAMPEVEI
nANpnc Me vepd, Ba Tanwbolv. H owAfvwon TO6TE Ba €ival €roiun yia Bubion. H
owAfvwon Ba cival and noAualBuAévio 3" yeviag ®32 PN16 (HDPE ®32 PN16). ¢

KGBe yewTpnon 6a TonoBeTnBoUv duo (gUyn OCWANVWOEWV.

Eniong 6a TonoBernBei kal pia ocwAnvwon (grouting pipe) and noAuaiBuAévio 3"°
veviac ®40 PN16 (HDPE ®40 PN16) onou 8a xpnoigonoin®si yia TNV NANRpwon Tng
YEWTPNONG ME EveRa and To NUOPEVA TNG YEWTPNONG KAl NPOoG Ta enavw dnAadn HE

TNV pHEBodo down-up.

O1 yewTpnoeic Ba €xouv eviaia diapeTpo 6Y2” kal Ba diavoixToUv OTa onueia nou
npoBAENel n PEAETN PE Xpron €idikoU g€onAlopoU nou Ba anaitnBei. O1 YEWTPNOEIG
NPOTEIVETAlI va KATAoKEUAoBoUv He udPauAIKO YewTpUNavo, BeTIKNG KUKAOPOPIag
ME XpAON MNEVTOVITIKOU NMOAPOU 1 agpa kal appou N aépa. Eniong 6a kpibei ano
TOV XEIPIOTH TOU YEWTPUMNAVOU av Yivel Xpnon nepIppayuarikng xaAuBdivng
OWANVWONG 0Ta NpwWTa PETPA TNG dIATPNONG YIa va anopeuxBouv KaTanTwoeIG TwV

TOIXWHATWY TWV YEWTPHOEWV.

Apeowc PeTa Tn O1AavolEn kal Tov kabapiopd TnG yewTtpnong, 6a BubioTei pyeoa o€
QuTAV N nposToidacuevn dINAN cwAnvwon (AINAG-U) (YEMIONEVN HWE VEPO) Kal n
owAnvwon nAfpwong (grouting pipe) kal auéocwg PETa Ba npenel va EekIvAOEl n
dladikacia NARPWOoNG TNG YEWTPNONG HME MPONAPACKEUAOMEVO HiyHa KovIiauaTog
UWNANG BepuiknG aywyligotnTag (enhanced grouting), To onoio Ba €xel Bepuikn
aywyigoTnTa (thermal conductivity) TouAdxiotov A=2,00 W/mK and To KatwTEPO
OnNMEIO TNG YEWTPNONG NPog Ta Navw KE xpnon €I8IkNG avtAiag. MNa tnv Bubion Twv
owAnvwoewv O6a xpnoigonoinBei €101kd Bapidl To onoio Ba eivar xaAuBdivo
ehaxioTou Bapoug 25 kg kal kataAAnAa diapopPWHEVO yia TNV €UKOAN BuBion Tou
EVTOC TNG YewTpnong. To €10iko PBapidl 6a npoocapuooTei pe €10IKO €EApTNHA OTO

KaTwTaTo onueio Tou e€aptnuartog U.
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Eikdva 4.3: Z0uvdeon EEaptriuaTog U pe Bapidi

MNa va diatnpouVv ol OWANVWOEIC OTABEPEG TIC ANOOTACEIC METAEU TOUC KATA TNV
BUBIOH TOug OTNV YewTpnon Oa yivel xpnon €10IKwV anooTatwVv Yia OWANVEG
dlapeTpou @32 kal e €o0wTePIK onn ®45 yia Tnv OIEAEucn Tou OWARva
evepadtwong. O1 anootdTteg Ba TonmoBeToUvTal O anoorTacn MeETAa&Uu Toug OxI

HeyaAuTepn Twv 5,00 m.

Eikova 4.4: Anootdtng

O1 yewTpnoeic 6a nAnpwbouv pe Bepuoaywyipgo évepa (aywyindTnTa 2,00 W/mK)
ME TN Xpnon Tou owAnva nAnpwong ®40 and Tov NUBUEVA TNG YEWTPNONG NPog Td
enavw. To Beppoaywyido EvEUa XPNOILONOIEITAl yia va dlacPaliosl TNV HETAPOpPa
TNG BepPOTNTAC ano To £€3aPOG NPOC TA TOIXWHATA TOU CWANVA TOU YEWEVAAAAKTN.
To Oepuoaywyigo koviapa 6a e€ivar piyga nponapackeuacpevo kal n MiEn 6a
npaygartonoin®ei pe xpnon €101Ikou avadeuTnpa o€ avaAoyia e vepd cUNPWVA WE

TIG NpodIaypaPEC TOU KATACKEUAOTN TOU KOVIANATOG.

O epyoAdBoc Ba unoBAAel AENTOPEPEIEG YIA TO MNPOTEIVOUEVO BepUOAYWYINO EVEHA
TO OMoio MpPOTEiVEl KAl AENTOUEPEIEG YIA TNV NPOTEIVOUEVN HEBOOO avapeiEng Tou

EVENATOC KAl £1I0aYWYNG TOU OTN YEWTPNON.

MeTA TNV NANPWON TNG YEWTPNONG ME TO UAIKO eVeENATWONG, N OINAR cwAnvwon B6a
napageivel NANpng Me vepd e Ta dUO Avw akpa TnG Tanwpéva. =tnv Eikova 4.5
napouaolaleral n Todn €vOoc KATAKOPUPOU YNIVOU €VAAAAKTN OgpuodTNTAC WETA TNV

OAOKANPWON TOU.
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YAk
Evepdiw

6%"

Zuornua
Aitho0 U

100 m

Toun KATakopuPWV YAIVWV EVAAAGKTOV BgpudTNTAC.
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DOPEATIO 2YAAEKTQN — SKAMMATA OAEY2H2 3QAHNQZ EQN

Ta dUo Celyn OWANVWOEWV TWV YEWEVAAAAKTWV TUMOU dinAoU-U Ba kataAnyouv

ouvdeopeva He OeppokOAANON peow e1dIkwv eEaptnuatwv (Y) oe eva (euyog
OwWAAVWV anod noAualBuAévio OdiapéTpou 40 XIAIOOTWV 3NC YEVIAG OVOMAOTIKAG
nieong 16 atpoopaipwv (HDPE ®40 PN16), ol onoiec 6a npoekTeivovTdl HEXPI TOUG
OUAAEKTEC OTO OIAUOPPWHEVO (PPEATIO OTOV NPOAUAI0 XWPO TOU OXOAIKOU

OUYKPOTNHATOC.

To kaBe Ceuyoc owAnvwoeic P40 ano kabe yewTpnon 6a odeUouv evTOC OKAUPATOG
OTO (PPEATIO ECWTEPIKWV dlacTaoewVv 2,50 m pe 1,50 m kai Baboug 1,00 m 1O onoio
Ba €ival KaTAOKeUaopeEVO and OMNAIOMEVO OKUPOdEPa Onou ol OwAnveg 6a
ouvOEovTal PJE TOUC OUAAEKTEG (collector) npooaywync Kal eNCTPOPRC TOU PEUCTOU
and kai npog 1o nedio TWV YRIVWV eVAAAAKTWV BepudTnTac. Ta okauparta -onou Ba
TonoBeTnBoUVv ol ocwAnvwoelic ®40- Ba €xouv nAdTtoc 1,00 m kal BdBog 0,50 m
EVTOG TwV onoiwv 6a TonoBeTouvTal 0l CWANVWOEIG HE €NIOTPWON AMHPOU NAXOUG
0,10 m kal €NeITa Ta UAIKA EKOKAPNC TOU OKAPMUATOCG anaAAaypeva anod Oykoug yia

TNV ano@uyn TPAUNATIOHWV TWV CWANVWOEWV.

To @peaTio 6a e€ival KaTaokeuaopevo and onAlopevo okupodepa C16/20. O
onNAIONOG yia TNV NAAka Tou nuBpeva Ba sivar S500. Ta Toixia onAifovTal Ye GOMIKO
nNAEyHa, WE evioxuon OTIC OpIfOVTIEG KAl KATAKOPUPEG Ywvieg. O1 EuAoTunol Ba
TONoBEeTNBOUV €0WTEPIKA KAl EEWTEPIKA ANO TOUG TOiXOUG. To NAXOG TWV TOIXiwVv Kal
TNG nAdkag Tou nuBueva Oa eivar TouAdxiotov 15,00 cm. O cwAnvwoelg 6a
gloEpYOVTal Kal Ba eEEpyovTal and To PPeATIO YEoA anod oneG nou Ba npoBAepOouv
Kata tnv &uAoTunnon Tou ¢ppedaTiou. To kandki Tou @peaTiou Ba eival xaAupdivo
KAGAUppa (2 Tepdxia N nepicoOTEPA) WOTE va MNOPE va KAEivel kal va avoiyel
geUkoAa To onoio Ba npenel va kAsidwvel. Eniong To nAaicio oTo onoio Ba ornpileTal
TO KAAUpPa Ba npénel va €ival XxaAuBdivo katdAAnAo woTe va npooappoleTal To

KAGAuppa kai va eEac@alilel oTeyavoTnTa 0TO PPEATIO.

MHXANOAOI'IKO2 EZOIMNAIZMO2

Fevika

H peEAETN auTn agopd oTNV €ykKATAOTACON KAEIOTOU OUCTANATOG B€ppavong pe FAG
yia Béppavon Tou 1° AnpoTikoU ZIXOAgiou ApTac. 3Tn OUVEXEId NeplypagovTal 0O
NAEKTPOUNXAVOAOYIKOG €EOMAIOUOG, Ol EVEPYEIAKEG aNAITACEIG, KABWG Kai ol
nocoOTNTEG Kal N noidéTNTa TwV dIAKIVOUNEVWY peUCTWV. Eniong, yiveTal pveia yia Tig

OXANCEIG KAl TNV aoPAAE€Ia Kal UYIEIVR) TwV EpYalouEVV.
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Kavoviopoi - Bonnuara
Ol eykaTaoTAOEIC MEAETAONKAV OUPPWVA ME TOUGC nNapakdtw Kavoviopoug kai

TEXVIKA Bonbnuara:

1. Mpotuna EAOT kai DIN.
2. VDI4640 - Thermal use of underground, December 2000.

3. ASHRAE Handbooks - Fundamentals 1985, Applications 1995, Systems and
Equipment 1996.

MpoTeivopeVvo KAEIOTO guoTnpa FAO
H ouvoAikn 10xUC yia B€puavon Tou KTipiou eival 75,41 kWth. H Beppokpacia
oxedIAOPOU ToUu vePOU MPooaywyns Twv BepuavTikwy ocwudaTwy Ba eival otoug 55

°C evw N €nioTpo®n oTouc 45 °C.

To 100% TNG OUVOAIKNG 10XUOG Ba kaAu@Bei and KAEIOTO kaTakOopu®o cuaTnua
EVaANaQYyNG HE TO €0aQoC Kal lewBepuikeG AvTAiec Oegppotntac. To ocuoTnua
evailAayng pe 1o €dagog Ba anoTeAeital and 12 katakdpuPouG YNIVOUG EVAAAAKTEG
BeppoTnTac Babouc 100 m €kaoToc, ol onoiol 6a cuvdeovTal Pe pia Mewdepuikn
AvTAia OeppotnTac. H KkaTtaokeun Twv KATAKOPUPWV YNIVWV  EVAAAAKTWV
BeppoTNTac Oa npénel va yivel cUPNQWvVA HPE TNV NePIypapn-npodiaypa®es TG
napaypda@ou 4 TnG napouoag TEXVIKNAG NEPIYPAPG.
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ATIO KTipIO
[Npog KTipio P
55°C 45°C
rA©
=
[ Collector | Collector

200TNUa
AirAou U~

\\\‘_/

-

o o

i

p
)

—

e

Eikova 6.1: Movoypapuiko Alaypaupa kKAsioToU ouoThpaTtog MFAG.

AiaocTacioAoynon KAgiotou cuotnpartog FrA®

Ma To KAEIOTO CUOTNHA KATAKOPUPWYV YNHIVWV VAAAAKTWV BepudTNTAG NpOTEIVETAl

N KATAoOKEUn 12 TUPAWV YEWTPNOEWV Kal

n BuUBION NAAOTIKWV CWANVWYV

noAuaiBuleviou uwnAnc nukvoTnTag oe Oiataén “U” péoa oe autec. O1 12 TEO

ouvdéovTal 0 €vav OUAAEKTN (KOAEKTEP), O OMOIOC OTN CUVEXEId Ba OUVOEETAl E

hia TewBeppiky AvTAia OegppoTnTaC MECW MIAC OWAAVWONG OTO XWPO TOU

MNXavooTaciou TOou KTIpioU. XTn OUVEXEId avaAueTal o Bacikog €EONAICNOC Mou

npoBAENETal va eykataoTabei Ewg kal TNV FewBeppikn AvTAia OepPOTNTAG EVTOG TOU

hMnxavooTaagiou.
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e  ZwAnvwoelc Mivwv EvaliakTwv OepudTnTag (HDPE ®32 PN16).

e EvOiGueso OikTuOo OWANVWOewV MIVWV EVAAAGKTOV OepPOTNTAGC — KOAEKTEP
(HDPE ®40 PN10).

e SUAAEKTEC (KOAekTEP) (NoAunpornuAeviou PP-R ©75).

e EvOiGueco OikTUO OWANVWOEWV KOAeEKTEp - T[AO  (noAunponuleviou
PP-R ®75).

o [ewBepuikn AvTAia OgpuoOTNTAG.

e AvTAia KukAogopiac.

e AlaTa&sic anagpwong Kal d1IaXwpIoPoU OTEPEWV TWV OIKTUWV.

e Ao@alioTikO ouoTnua - Aoxeia d1a0TOARC.

ZWANVWOEIG
O1 CWANVWOEIC TV YEWeVAAAakTwV Ba €ival HDPE 100/16bar/®32 (katd EN12201)

TUNou dinAou-U Bacel Tou onoiou unoAoyileTal n anaiToUdevn TaxuTnTa WOTE vd
ENIKPATOUV 0Ol KATAAANAEC OUVONAKEG vyia MEyYIOTN MeTadoon OepudTnTag Kal
avTIOTOIXWG Ol anWAEIEC nieong. ZUPPWVA PE Ta Napandvw yiad KAOe KAaTakopupo

yNIvo evaAAdakTn BgpudTNTAG I0XUOUV Ta €ENG:

ZwAnvaoeig rMivov EvaAAaktwv Oepuornrtag HDPE PN16 ®32
Mapoxn yia kabe ocwAnva 0,13 1/s
>ToIxeia ZwAnvwong Tunou-U PE100/16 bar/®32
TaxuTtnTa 0,24 m/s
FpapuIkeEG AnwAEIEG Migong cwAnvwong 0,09 bar/100m

Ev3iapeco JikTuo owAnvwoewv F'EO — koAekTép HDPE PN10 940

Mapoxr OUVOAOU YEWTPNOEWV 0,26 1/s
ZToIXEia ZwARvwong PE100/10 bar/®40
TaxuTtnTa 0,29 m/s

FpapuIKEG AnwAEIEC Migonc owARVWoNG 0,05 bar/100m
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Ev3iapueoco SikTuo oWANVWOoswV KOAEKTEP — TAO PP-R ®75
Mapoxr OUVOAOU YEWTPNOEWV 2,98 I/s
>ToIXEia ZwAAvVWaong PP-R ®75
TaxuTtnTa 0,80 m/s
FpapuIKEG AnwAEgIEC Migonc owARvVWoNng 0,3 bar/100m

EykatdoTraon VewBepulknc avrtAiac BegpudTNTAC KAl _TOU AOINOU UNXAVOAOYIKOU

gfonAiguoU TOU PNYavooTagiou

>Ta katakopugpa dlaypapuata (BAéne Zxedloo MAO-2 orto MapdapTnua Xaptwv -
>xediwv) anoTunwvovTal OAEC Ol OUVIOTWOEC TOU MNXAvooTaciou Kal o

HMNXAavoAoyIKOG Tou €E0NAICHOG. AUTO MMOpPEl va XwpPIoTEl oTa KATwOI dlakpITa PEPN:

e [ewBepuikn AvtAia OgpuoTnTac (FAO)

e MnxavoAoylkoG €EONAIONOG Tou KAEIOTOU KukAwpatog FA® - [Medio
FewevaAlakTwv

e MnxavoAoyIikoG €EO0NAIGHOG Kal CWANVWOEIG TOU KUKAwpaTtog NA® - Aoxeio
Adpaveiag

e MnxavoAoylkoG €EONAIOMOG KAl OWANVWOEIG TOU KUKAWMATOG Aoxeio

Adpaveiag — KOAEKTEP

FewBeppuikn AvTAia OepudTnTac
H lewBepuikny AvtAia Oegppotntag (FAG) nou npodiaypdgerar 8a eivar TUnNou

vepoU-vepoU Me epyalopevo pEco R410A kal pe kaTaAAnAo ouoTnua puBuiong
AEIToUpyiag, wOTe va emTuyXaveralr o BEATIOTOG BaBuog anodoong avaAoya HE TIG
OlaKUMAVOEIC TwV QOPTiwv Tou KTipiou. Eniong n FA® 6a npensl va Exel
TouAayxiotov duo cupnieoTeg (Tandem), €va WUKTIKO KUKAWPA Kal pubpion Tng
1oxU0G 50%/100%.

O eAaxioToG Babuodc anodoong oe Beppavon (COP) Tng MAG® 6a npenesl va eival

TouAdaxioTov 3,00 OTIC NapAKATW OUVONKEG:
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Anaithoesic oe 6épuavaon >76 kWe 0 ouvbnkeg 55/45 °C oto kKUKAwpa B€puavong

TOU KTIpiou.

H yewBepuikn avtAia BepudTnTag Oa npenel va €ival avayvwpiopevn and 1o Aledvn
Opyaviopo Mewbepuikwv AvTAiov OegpudtnTtac (IGSHPA) ) va €ival moronoinuevn
anod 1o Aiebvn Opyaviouo Mlewbeppiagc GEOEXCHANGE i and EUROVENT 1y ano aAAo

1000UVAPO avayvwpIoUEVO MICTOMNOINTIKO.
AuTtouariouoi

H avTAia BeppoTnTag 6a d1abeTel NARPN oUCTNHA QUTOMATIOUWY Kal EAEYXOU YId TNV
npPooTacia TOoUu UJPAUAIKOU Kal NAEKTPOAOYIKOU KUKAWMPATOG TNG YEWOEPUIKNAG
avTAiag BgpuoTnTac.

EninAéov, To ouOTnUa auTopaTiopgoU TnG avTAiag BepudTnTag Oa nepiAapBavel
auTtopaTn ouvexn puBHIoN TNG AsIToupyiag Tou KUKAOQOPNTR, €TOlI WOTE O
KUKAOPOPNTNG va &ekivasl TouAaxioTov 1 min npiv TNV €KKivnon TOU GUMMIECTN Kal

va oTapaTdasl TouAaxiotov 1 min JETA TO OTAPATNMA TOU CUMMIECTN.

O oupnieoTnG Ba €ival epodlacuEVoG HE KUKAWMA OpaAng ekkivnong (soft starter),
£TOI WOTE va neplopifovTal ol dIXHEC TNG EVTAONG TOU NAEKTPIKOU peUNATOC KATA TNV

gkKivnon.

>ToVv nivaka XeIpIopwyv TNG NFAO©, Ba undapxel UNOXPEWTIKA ENITNPNTAG TAoNG yia TNV
npooTtacia TnG padi Ye Ta onolia UAIKA anaiTouvTal yia TNV npoortacia TngG (peAE,
KAM). [evika ol dlatd&eic eAeyxou kal ac@aleiag Oa e€ival epyooTaciakd
EYKATEOTNMEVEG €VTOC TNG Movadog. O1 eAeykTEC Ba €xOuv €NAQEC yia Tnv
EVEPYONOINON TWV OCUMMIECTWV METACXNMATIOT EVOWHATWHEVO OTOoV OlaKoNTN
I0XU0C ME npooTacia &vavTl BPpaxUKUKAwPATOG. ©a undpxel eniong emTnpnTtng
Pacewv (EAeyxog O01adoxng, EAAEIWn @Aong kAn) o onoiog 6a €ival epyooTaciakd

EYKATECTNMEVOG.

O €Aeyxoc TnG Asitoupyiag Tng FA® 6a yiverar and pia povada eAEyXOU WE
MikpoeneEepyaoTrn. O €Aeyxog Ba yivetal HEow evOC BeppooTatn Kal Ba €xel TIG

napakdaTtw duvaToTNTEG:
e [pooTacia and OUXVEG EKKIVINOEIG TOUAAXIOTOV 5 min.
e MpooTacia &vavTl unoTaong.

e MpooTacia evavTi UNEPTACNG.
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e Alakonn AsIToupyiag o€ NEPINTWON UNEPMIEONC — UNOMIEONC WUKTIKOU PETOU.
e TepUATIOPOC HOVADdOC O NEPINTWON AViXVEUONG NAyouU.

e AvTINaywTIKr npooTtacia — EniAoyn Set Point.

AvTAia KukAogopiacg
H avTtAia kukAogopiac eniAéyeral pe Bdon Tnv napoxn Tou nediou YRIVWV

EVAANAKTWV BgpudTNTAG KAl TIG AVTIOTOIXEG ANWAEIEC.
>Tn ouvexela avaAUEeTal 0 UNOAOYIOHOC TWV anwAEI®V nieonc.

AVTIOTACEIC TPIBWV OTA TOIXWHUATA EUBEWC owANva:

H nTwon nieong unoAoyiletal pe Baon tnv e€icwon Darcy-Weisbach:
Ap =f(L/D)pv®/ 2
onou:

Ap: n nTwon nieong (Pa)

f: 0 ad1aoTaToG CUVTEAEDTNG TPIBWV

D: n ecwTepIkn OIANETPOC cwARva (m)

p: N NUKVOTNTA Tou péoou (yia To vepd 1000 kg/m? )

v: n TaxutnTa pong (m/s)

L: To prAkog Tou owAnva (m)

O adiaoTaTog ouvteAeoTng TpIBwv (f) €ivar ouvaptTnon Tng anoAuTtng TpaxuTnTag
Tou owAnva (g) , Tng diapeTpou Tou (D) kar Tou apiBuou Reynolds (Re) kai

AapBaveral kata Colebrook anod Tn oxeon:
1/f=1,74-210ogl0 (2€/D + 18,7 Re f)
onou:

Re=Dvp/p
Kal Y To duvapiko IEwdeC Tou peuaTou (Pa s)

Tonikeg avTioTaceig: H nTwon nieong €1dikwv Tepaxiwyv unoAoyileTal and Tn oxeon:

Ap =g p/2V?
onou:

C : 0 OUVTEAEOTAG TONIKWV ANWAEIWV NiEONG
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A B C D E F G H I J M
25 043 | 0,41 | 0,22 | 0,43 | 0,26 | 1,00 | 13,0 - 4,8 2,0
32 041 037 | 0,22 | 0,41 | 0,25 | 0,95 | 12,0 - 3,7 2,0
40 040 | 0,35 | 0,21 | 0,40 | 0,23 | 0,90 | 10,0 - 3,0 2,0

50 0,38 | 0,30 | 0,20 | 0,38 | 0,20 | 0,84 9,0 | 0,34 2,5 2,0

65 035 | 0,28 | 0,19 | 0,35 | 0,18 | 0,79 8,0 | 0,27 2,3 2,0

80 0,34 | 0,25 | 0,18 | 0,34 | 0,17 | 0,76 7,0 | 0,22 2,2 2,0

100 0,31 | 0,22 | 0,18 | 0,31 | 0,15 | 0,70 6,5 | 0,16 2,1 2,0

150 0,29 | 0,18 | 0,17 | 0,29 | 0,12 | 0,62 6,0 | 0,10 2,1 2,0

200 0,27 | 0.16 | 0,17 | 0,27 | 0,10 | 0,58 5,71 0,08 2,1 2,0

250 0,25 | 0,14 | 0,16 | 0,25 | 0,09 | 0,53 5,71 0,06 2,1 2,0

300 0,24 | 0,13 | 0,16 | 0,24 | 0,08 | 0,50 5,7 | 0,05 2,1 2,0

Ol OUVTEAEOTEG TONIKWV ANWAEIOV AduBavovTal cUPpwva Pe Tov napandvw nivaka

A: OvopaoTikr OIAGPETPOG

o

: Twvia 90° kavovikn

: Twvia 90° avoixm

O @]

: Twvia 45° avoixtnh

E: N'wvia 180° kavovikn

F: AlakAadwon T ypapun

G: AlakAddwon T kAadog

H: BaABida £dpag

I: BaABida oupTn

J: BaABida ywviakn

M: BaABida avTenioTpopng HE KAANE

SUVTEAEOTAC TOMIKWV anwAeiov yia €EaptTnuata eAavT{wTwV - OCUYKOAANTWV
owAfvwv (ASHRAE Handbook of Fundamentals 1985).
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Me Bdon Ta TeXVIKA XAPAKTNPIOTIKA TNG VYEWOEPUIKAC avTAiag OgpudTnTaAg

AauBavovTal unodown ol avTioTOIXEG ANWAEIEC MiECNC.

H guvoAikn nTwon nieong unoAoyiletal and Tnv ddpoion TV YPAUMIK®OV KAl TwV

TOMNIK®WV AnNWAEI®V Mieongc.

Me BAon Toucg NApandave UMOAOYIOHOUC MPOKUMNTOUV Ol OUVOAIKEC anWAEIEC MiEONC

Baoel Twv onoiwv akoAouBei eniAoyr avTAiag KukAopopiag.

Mapoxn KAgIOTOU OUCTAHATOC katakdpupwv 2,98 I/s (10,73 m3/h)
YEWEVAAANAKTWV

FPANMIKEG aNWAEIEC NMiEoNC OIKTUOU YEWTPNOEWV 0,35 bar

FPANUIKEG anwAeleg nieonc diapuégou dIKTUOU 0,30 bar

TonikéC anwAE&IEG nNieong avTAiag BepuoTnTac 0,50bar

TonikEG anwAEIEG AoInwV €EapTNUATWY 0,25 bar

>UVOAO anwAEIWV Nieong 1,40 bar

MpoTeiveral pia avrAia kukAo@opiag ovopaoTiknG napoxng 2,98 I/s (10,73
m3/h) ka1 nT®ong nieong 14,00 mWS (1,40 bar). To doxeio diaoToAng Oa

ouvdeBei npiv TNV avtAia kukAo@opiag.

MNa kabe To cuoTnua FA® npodiaypd@ovTtdl auTouaTol pUBPICONEVOI KUKAOPOPNTEG
(MeTaBANTWV  OTPOPWV) UWNANG anodoong KaTaAAnAol yiad €yKATAoTACEIG
BEppavonc-WPuEng kal napaywyng feotou vepoU xpnong (ZNX) upe BEATIOTN
evepyelakn anodoon (evepyelakng kKAaong A). 'OAa Ta HOVTEAA TwV KUKAOQOPNTWV
Ba npenel va @epouv Tn onuavon CE kar 6a npenel va 1kavomoiouv Ta
npoBAenopeva ortnv KoivoTikn OOnyia ErP. ©a pnopouv va epyalovrtal o€
Beppokpaaieg peuaToU -5 °C €wg + 110°C evw o apiBPog Twv oTpoPpwv pubuileTal

MEOW EVOC EVOWHUATWHEVOU PETATPONEA OUXVOTNTAC.

O1 avTAieg Ba e€ival pUYOKEVTPIKEG, KATAAANAEG ylia TonoBETNON kal oTApIEN oTa
JIKTUO OWANVWOEwWV XwPIic anaitnon npocbeTng otnpi&ng. ©a ocuvodeUovTal ano
OoTEYavoUG NAEKTPOKIVNTAPESG 10XUOC KaTa 15% TouAdxioTov peyaAUTepng and Tnv

anairoUUevN yia TNV Kivnon TnG avtAiag ora dedopEva ovoUaoTIKNAG AEIToupyiag,
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abopuBnc Asitoupyiag, KAaTAAANAEC yia KukAogopia vepou Bepuokpaciac ano -10°
€wG 80°C kal UNOAOYIOWEVEC £TOI WOTE VA ANOKAEieETal n d1IGBpwon Twv dPOHEWV N

KEAUQWV ano TNV UeAvion Tou QaivouEVou TnG onnAainongc.

O1 avTAiec 6a eival Tunou Inline pe Inverter, uwnAng anddoong ue kivnThpa EC kal
NAEKTPOVIKN Mnpooapuoyn 1oxUoG Oa eival kKatdAANAeC yia €QapuoyeC avtAnong
vepoU B€ppavong (kata VDI 2035), kpuou vepoU Kdal HiydaTog VEPOU-YAUKOANG
XWPIG EMIBETIKEC oudiec o guoTnuaTa Bépuavong, kpuou vepou Kal YUénc. Enmiong

Ba diaBETouv Ta akOAouBa TeEXVIKA OTOIXEIA:

e O kivnTApag EC Ba eivar uwnAng anddoong (Babudg anddoonc navw anod TiG
OpPIAKEC TINEG IE4 kaTa IEC TS 60034-31 £kd6.1)

e EVOWHATWHEVO NAEKTPOVIKO cUOTNHA NPOCAPHOYNG 10XUOG

e AIaQOPETIKA €idn puBuiong Ap-c, Ap-v, PID kal n-oTtabepo (0TabePEC OTPOPEQ)
e Avaloyikeg dienageg 0-10 V, 2-10 V, 0-20 mA, 4-20 mA

e AUO dIapOpPPWOINa PEAE uNVUNATOG AsiToupyiag kal BAABNG

e AuvaToTnTa evepyonoinong @payng npocBacng oTnv avTAia

e EvowpaTwpevn NARPNG NpooTaacia KivnTnpa

e YwnAn npooTacia €vavTi d1aBpwong KE ENIKAAUWN KAaTa@OpPEDNG

e XTAVTAP aAnooTpdayyion CUMAUKVWUATOG

e EniTpenTn nepioxn Bepuokpaaciag Tou avTtAoUpevou peEgou ano -20 °C Ewg +140
°C

e HAekTpIkn ouvdeon 3~400 V (£10 %), 50 Hz/60 Hz
e Babuoc npooTaaciag IP55
e MéyioTn nieon Asiroupyiag 16bar éwg +120 °C, 13bar €éwg +140 °C

Ao@QaAioTikO ouoTnua — Aoxegio d1aoToANC

To oUoTnua acpaAileTal Je KAEIOTO doxeio dIAOTOANG WE MEPPBPAVN Kal Mieon agpiou
kata DIN 4751. Ta doxeia 01a0TOANG TNG €ykaTaoTaong Oa eival ge PePBpavn Kai
nieon aepiou kata DIN 4751 katdAAnAa yia €ykataoTaocelg BEppavong-wuéng kai
napaywyng feotou vepoU xpnong (ZNX) oUppwva Pe TNV eupwnaikn odnyia
97/23/EC.
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O O0ykoG Tou doxeiou d1aoTOANG unoAoyileTal anod Tn oxEon:

(v2/ vy) -1

1- (P, /P2)
onou:
V. : 0 OyKkoc Tou doxeiou d1aoToAAC (m?)
V,: 0 OYKOC vepoU oTnv eykataotaon (m?>)
t:: n xapunAoTepn Beppokpacia Tou dikTuou (°C)
to: n uwnAoTEPN Beppokpacia Tou diktUou (°C)
At: =t, - t; (°O
P;:: n nieon otn XaunAdTepn Beppokpaacia Tou dikTuou (kPa)
P,: n nieon otnv uwnAoTepn Bepuokpaaia Tou dikTuou (kPa)
Vi: 0 €181KOC OYKOC Tou vepoU oTn xapnAdTepn Bepuokpaaia (m3/kg)
V2: 0 €181KOG OYKOG Tou VepoU oTnV uywnAoTepn Bepuokpaaia (m3/kg)

Qc xaunAoTepn Oeppokpacia Aaupaveral n eAaxiorn eniTpenTtry Oepuokpacia Tou
diktUou, dnAadn 0°C kai w¢ uwnAOTEPN QUTA TNG MEYIOTNG EMITPENOUEVNG
Bepuokpaciac vepou Tou dikTUoU, dnAadn 55 ‘C.

Qc xaunAoTepn nieon AaupBaverar n anapaitnTn oTaTikn nieon Tou OIKTUOU
npooauénuevn katad 70 kPa (7 mWS ). Me 03&douEVO OTI TO HEYIOTO UWOG TNG
€yKATAOTAoONG  TOU npwTeUovTog/avoiXxTou KUKA®WHATOC navw and Tn 0Oéon
gykaTaoTtaong Tou doxeiou d1a0TOANG €ival 2 m, n XaunAdTepn nieon oto OikTUuO

Aaupaverai:
P, =20 + 70 = 90 kPa (9 mWS)

QG uywnAoTepn nieon Aappaveral To dvw eniTpenTd OPIO MiECNG NPIV TO AVOIYHA TNG
BaABidag aopaAeiag. Autn TiBeTal ion pe 2 bar (20mWS), woTE N ovONAGCTIKN Nigon

OTO KATWTEPO ONMEI0 TwV YewTpnoewv (BaBog 100m) va unv unepBei TiIc 16atm.

ZUPQWVa PE Ta Napandavw yia To kabe cuoTnua avTtAia BeppoTnTag — YEWTPNOEIG

IoxUoUV Ta €EAG:

O O0yKOG VEPOU TNG £yKATAOTAONC TOU Ynivou nediou eival: 3.000 lit
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ZUHPWVa HE TA nNApandve nNPOTEIVETAI KA£10TO Ooxeio OS1a0TOANG
HEUBPAVNG OUVOAIKOU eAdaxiotou oykou 200 lit. H BaABida ao@aAeiag,
ovouaoTIKAG diapéTpou DN15, puBpideTal o nieon 2,00 bar.

Ta dOikTua 6a ouvdeboUv peow OIATAENC aAUTOMATOU NAAPWONG OVOMACTIKAG
dlapeTpou DN15 pe 1O OiKTUO VEpPOU HE XpAon avTenioTpopnc BaABidac woTe va

MNV €I0€ABEI TO PEUCTO TOU NEDIOU TWV YEWEVAAAAKTWV OTO JiKTUO UDPEUONC.

AnaspwTng — AIaXWPIOTNC OTEPEWV

MNa Tnv diIaTApNoN KaBapwv TWV CWANVWOEWV Kal TWV CWANVWOEWV TOU YNIVOU
EVAAANAKTN BepPOTNTAC KAl KUPIWG TOU AKpou o€ BABoc¢ €wc kai 100 m, aAAda kai yia
TNV anaAAayr Tou KUKA®WMATOG ano Ta dlaAupéva o’ auTo agpia, MPOTEIVETAl N
TONOBETNON OUOKEUNG anaspwong kal diaxwplohoU oTepewv (TUNou Spirovent Air
& Dirt).

>UAAEKTEC PP-R ©75

OI OUAAEKTEC TOU nediou TwV YAIVWV evaAlakTwv BegpudTnTag Oa BpiokovTtal oTo
OlIaUOPPWHEVO @PEATIO aAnd okupodepa. ©Oa undapxouv OUO GCUAAEKTEG £vag
NPOCaywyng Tou peucToU NPoG To €3A@OC Kal 0 AAAOG €NIOTPOPNC anod To £3agoc.
©a eival katackeuaopevol ano PP-R katd DIN 8077/78, B8a exouv unoPAnbei oe
dokiun nieong 10 bar kal B8a eEaocpaAifovral ouvlnkeg Asiroupyiag -20 °C ewg 60

°C, og peyioTn nieon Asiroupyiag 6 bar.

O1 oUAAEKTEC Ba anoTeAoUvTal ano:

e 12 avapoveg 1 1/4" 4 ®40 yia Tn oUVOEON HE TOUG YEWEVAAAAKTEG.

e Avapovn ouvdeong TouAdayxiotov ®75 yia Tn ouvdeon Pe To JiKTUO Npog Tnv MAO.
e ©Q€0n TONOBETNONG KAl NANPWG EYKATEOTNHEVO HAVOUETPO.

e E€aepioTIKO.

e Bava nAnpwong/egagpwong.

e Baveg oTa onueia €10aywync/eEaywyng Kal OTIC OUVOECEIS PE Ta dikTua Tou

£dA@OUC Kal hE To dikTuo TNG MAG.

O1 OUAAEKTEG Ba eival gJovwpevol PJE pOvwaon KaTaAAnAn onwg npodiaypageTal aTIg

avTioTOIXEG Napaypagpoug.
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AuToparta eEaspioTika

Ta eEaepioTikd@ nou BOa eykataotraBouv Oa eival auTopara, TUNOU NAWTNPQ,
OVOMAOTIKNAG nieong 10bar. ®a anoteAoUvTal and nepiBAnUa HeE KOXAIWTA akpa @
4" kal KatdAANAo pnxaviopo, o onoiog eniTpenel TNV €€000 eyKAWPRIOUEVOU agpa

HEOW KWVIKNAG BaABidag (Tunou SPIROTOP).

AuTOLATOC NANPWONC

Ma TNV NARPWOoN TWV £YKATAOTACEWV AAAG Kal yia Tn diatnpnon Tn¢ nieong ornv
EMOUPNTA TIMA A TN CUNNARPWOoN TwV JIKTUWV, Ba ocuvdebei N eykaTdoTaon Npog To
dikTUO UdpeuonC HEOW auToudTou NANPwoNG. To cwua 6a €ival KATAOKEUAOHEVO
and uwnAng noloTnTag xaunAo og NOAUBOO kpdua XaAkou kal kaoaitepou (DN20).
To BIdWTO NwHa Ba €ival KATAOKEUACOUEVO and UWNnANG noioTNTAg, €VIOXUMEVO ME
YUAAIlvn iva, OuvBeTIKO UAIKO Kal Ta NAAOTIKA MEPN ano avOekTikO oTn ¢Bopd
ehaoTopepec. To diappaypa Ba €ival evioxupévo Pe noAuapidio. To eAatnpio 6a
€ival KATAOKEUAOWEVO ano avBekTIKO aTnv d1aBpwan atodAivo cUppa eAaTnpiou Kai
OAa Ta AAAG MEPN KATAOKEUAOWEVA aAnO avoEeidwTo XAAuBa n avOekTIkO OTnV
anoyweudapyuponoinon opeixaAko. To @IiATpo 6a e€ival KATAoOKEUAOPEVO ano
avo&eidwTo XaAuBa kalr 6a €xer diatouny nAgypaTtog 0.25 mm. O auTouaTtog

nANpwonG Ba epEpel eniong unodoxn yia HAavOUETPO.

MavoueTpa
Ta pavoueTpa 6a eival Tunou yAukepivng, pe cwpa INOX, ®63mm, sukpivoug

avayvwong, kAipakag 0-10 bar, pe avapovn diaToung Y2” kal apoeviko oneipwua To
onoio Ba ouvodeleTal and Kpouvo anopovwong kal e€agpiopou. Ta pavoueTpa 6a
gival opBiag eE6dou ) €E600U NAATNG avaAoyd PE TO ONUEIO TONOBETNONG TOUG WOTE

va eival eudiakpita.

QepUOUETPA
Ta Oeppouetpa 6Oa eival pe ocwpa INOX, ®63mm, eukpivoUuG avayvwong,

eVOEIKTIKOU €UpouG KAipakag -20 °C pe +50 °C, pe avapovn diatoung 2" kai
apoevikO oneipwpa. Ta Oepudperpa Ba eival opbiag €E6dou 1 €E6dou NAATNG

avaloya PE To onueio TonoBETNONG TOUC WOTE va gival eudidkpiTa.

Noina E€apTnuara (YwVieg, JOUMEG KAM)

‘Onou anairn®ei 6a xpnoigonoinBouv €1d31ka €EapTANATA KATAAANANC JIQUETPOU Kal

avtoxnG vyia TNV MNPOEKTAON TWV OWANVWOEWV N yid TNV aAAayn kaTteubuvong
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autwv. Ta EapTrpata auTda Ba €ival ano PP-R yia To diKTUO OCWANVWOEWV Nou gival
and PP-R kal anoé noAuaiBuAévio yia Ta dikTua nou €ival anod noAualBuAévio kal ol
ouvdOEoelC Ba yivovTdl HE NAEKTPOOUYKOAANON. H OuykOAANOn MPE TNV Xpnon
NAEKTpoPoUPAG Ba npénel va yivel oUP@wva HE TIC TEXVIKEG 0dnyieg Tou
KATAOKEUAOTN TOU OWANRVA KAl TWV KATAOKEUAOTH TwV €€apTnudaTwv. Eniong, 0Aeg n
EpPYAciec ouyKOAANoNG Ba npénel va npaypatonoloUvTal ano €EEIOIKEUPEVO TEXVIKO

npoownikd. ‘Onou dev gival EPIKTH N XPNON NAEKTPOOUYKOAANOEwV Ba yiverar Pe
MNXavikn cuoQIn.

Ma Tnv eUpubpun Asiroupyia Tou dIKTUOU XWPIG OIapPOoEC PEUCTOU Kal XwPIiC HEYAAN
nTwon nieonc 6a npénel va TonoBeTnBouv O0Aa Ta anapaitnta €€apTtnuarta (BAveg
anopovwong, BaABideg eEagpwoaong, ywvieg, oUPEC, K.AM.), Ta onoia 6a npEnel va
CUMHOPP®VOVTAl JE TA TEXVIKA XAPAKTNPIOTIKA Tou JIKTUOU (OIGUETPOI, OVOUACTIKA

nieon Agiroupyiag, K.Am.).

O1 ouvdeoelg TV OWARVwWY PP-R pe PeETAAAIKOUG OWANVEG 1 GAAa HETAAAIKA
oToixeia Tou dIkTUOU (n.X. PBavec) Oa yiveralr pe €101k nNAAoTIKAG - OpeIXaAKiva
e€apTnUaTa KOAANTA npoG TNV nAEupd Tou OwAnva PP-R kal kKoxAlwTd WE
OPEIXAAKIVO ONEipwPa Npoc TNV NAEUPA Tou PETAAAIKOU OTOIXEIOU ONWCG €niong Kal
ME @AAVTleG. To OPEIXAAKIVO HEPOC TWV NAACTIKWV-0PEIXAAKIVWV €EApTNHATWV
anoTeAeital and opeixaAko avaBabuiohévng noldoTNTAg cUPPWVA Kal hJe Tnv odnyia
98/83/EK Tng EE nou £yive vopog Tou EAANVIKOU kpdToug pe To un’ apiOpo ®EK
892 Tng 11.7.2001 and TIg 25.12.2003 kai nou npoPAEnel MEPIOPICHO TwV
noooTATwv MOAUBdouU kal KaooiTepou oTOV 0OpeiXaAko KABWC Kal Tou NEPIOPICHOU
XPWHIOU Kal VIKEAIOU OTO EMIVIKEAWHA TOU OPEIXAAKOU. ZUVENWG OAa Ta €P@Avn

MEPN TWV METAANIKWV €€apTNUATWV OV €ival NAEOV €NIVIKEAWMEVA.

'Onou €ival anapaitnTa PeyaAa subuypappa pnkn CwANVWY €EWTEPIKA O0TO OiKTUO
Tou BeppoU vepoU npenel va yivovTal €101kA O1A0TOAIKA Onueia TUnNou Q vyia TIG

01a0TOAEC Baon Twv Npodiaypapwy TOU KaTAOKEUAoTN.

Ta €EapTtnuaTta Tou JIKTUOU OwANVWOoewv Ba €ival kataokeuaopéva anod To idlo
UAIKO Kal Tov idl0 KATAOKEUAOTH ME €KeEiva Twv CWANVWV. AnayopeUeTal pnTa n

xpnon €€apTnUATWV aAAou TUNoU | dAAOU KATAOKEUAOTH.

O1 kaTtakopu@ec kal opilovTiec owAnvwoelc 6a ornpifovTal PYe €10IKA OTNPiyHNaTa
aykupouUueva o€ oTtabepd olkodopika OToIXEia, Ta onoia oTnpiyyara 6a eniTpénouv

TNV €AeUBepn KATA PAKOG OUOTOAODIAOTOAN TOUG, €KTOG Ao TIC NEPINTWOEIC OMOU
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anaiTeitar  aykUpwaon MNPOKEIYEVOU Ol  OUCTOAODIAOTOAEC va napain@eouv
EKATEPWOEV TOU ONUEIOU AYKUPWOEWG

H oTepéwon oTa 0IKOJOMIKA UAIKA Oa YiVETAl UE EKTOVWTIKA BUONATA PETAAAIKG Kal
KOXAIEG. Z€ NePINTWON avapTAOEWCS NPEMEl va XpnolgonolouvTal paBdol JETAAAIKOI N

O10NPOYWVIEC ENAPKOUC AVTOXNC YIAQ TO CUYKEKPIMEVO EKAOTOTE POPTIO.

H anootaon MeTa&U Twv oTnpiydadtwv Ba e€ival oUppwvn PeE TIC odnyieg Tou

NPONNOEUTH TOU UAIKOU.

AIBUAEVOYAUKOAN

META TNV OAOKANPWON TWV OUVOECEWV KAl TOU €AEyXou Tou JIKTUOU TO YRIVO
KUKAwPa 6a nAnpwBei €iTe andé To XWPO TOU pnxavooTaciou anod TIC PBAVEC
NANPWONG-€EAEPWONG N aAnNd TO XWPO TWV OUAAEKTWV HE Miywa vepou Kal
a1BUAEVOYAUKOANG YIa NpOOTACia Tou ynIvou evaAAakTn kair 6Aou Tou dikTUOU ano
moavn TAEN Tou peuoaToU av n Bepuokpacia AsiToupyiag peiwbei kKGTw anod Toug 0
°C. To nooooTo alBuveAoyAukoOAng Ba eival TG TaEewg 22% wOoTe TO onpeio THEEWG

TOU peucoTou va eival -10 °C.

AnoKaTaoTagn TOU NPOoduAIOU XWPOU PETA TV OAOKANPWON TWV _EPYATIWOV

MpoBAEnovTal €pyaciec anokataoTaonG Tou NpoauUuAlou XwWPOou HMETA TO NEPAC TWV
EPYACIWV €E€YKATAOTACONG TOU KAEIOTOU, KATAKOPUPOU YEWOEPUIKOU OCUOTAHATOC.

AuTec oupnepiAapBavouv:

e KaTtaokeun unoBaong naxoug 10 cm pe BpauoTtd UAIKO AaTopeio anod Bpauatd
UAIKG oTaBeponolouphévou TUMOU, oUppwva pe Tnv ETEM 05-03-03-00
«ZTPWOEIC 0000TPWHATWY and acUvdeTa adpavi UAIKa»

e Kataokeun Baong naxoug 10 cm pe BpaucTd UAIKO AaTopeiou and BpaucTd
UAIKG oTaBeponolouphévou TUMOU, oUpQwva pe Tnv ETEM 05-03-03-00
«ZTPWOEIC 0000TPWHATWV and acUvdeTa adpavi UAIKa»

e [lpoendAeiyn avacPAaATwTNG EMPAVEIAS JE aoPaATiko diaAupa Tunou ME-0 iy
ME OEIVO aoQaATIKO YaAdKTwua, aveEapTnTa and Tnv €KTACN KAl TN Hoppn
NG em@aveiag, ouPdewva We Tnv  ETEM 05-03-11-01 <«AC@AATIKA
npoENAAgIyYn»

e KaTaokeur) ao@QaATiKl OTPWONC HE ACQ@AATOMIYUA napaokeualOPeEVO ev
Bepuw o€ POVIUN €ykaTaoTaon PeE BpauoTta adpavn UAIKG AdTopegiou, TUMOU
Az 12,5 1 AX20, oup@wva pe Tnv ETEM 05-03-11-04 «ACGQAATIKEG OTPWOEIG

KA€I0TOU TUNOU AOQAATIKOU OKUPOJEUATOGC»
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Ano&NAwon UQICTAPEVOU KAl EYKATAOTAON VEOU CUOTANATOC B€puavonc

Mplv TNV €yKATAOTACN TOU VEOU YewBepIKoU cuoTnuaTog BEppavong, 6a anairndei

n ano&nAwon kai d1a6eon Tou NApakaTw €EoNAICHOU:

e KevTpikog AéBNTAC neTpeAaiou
e AcEauevn neTpelaiou

e Yo@ioTaueva BeppavTikG owpaTta

6.4.16AvTAia KukKAoopiac ano Tnv TA® ato doxsio Adpaveiac

H avTAia 6a eival upgnAng andédoong pe kivnThpa EC kal NAEKTpoOVIKN Npocapuoyn
I0XU0C. ©a sival KataAANAn yia spappoyn kpUuou vepoU Ot cuoThuaTa BEpuavong

Kal Yuénc. Eniong Ba diabeTel Ta akdAouBba TeEXVIKA OTOIXEIa:

. O kivnTApac EC Ba eival uwnAng anodoong (Badbudcg anddoonc navw
anod TIG oplakeg TIWEG IE4 kaTta IEC TS 60034-31 €kd.1)

. EVOwPaTwPEVO NAEKTPOVIKO oUCTNKA NPOCApPHOYNG 10XU0G

. Ala@OPpPETIKA €idn puBuIONG Ap-c, Ap-v, PID kal n-otaBepd (oTabepeg
OTPOPEG)

AvaAoyikég dienageg 0-10 V, 2-10 V, 0-20 mA, 4-20 mA

. AUO d1apopPWaIPa peAE pnvUPATOC AsIToupyiag kar BAGRNC

. AuvaToTnTa evepyonoinong gppayng npocfaocng otnv avTAia

o EvowpaTwuevn NARpNG npooTacia KivnTnpa

. YwnAn npooTtaacia évavTi d1aBpwaong YE ENIKAAUWN KATaPOPEDNG

. >TavTap anooTpdayyion CUMNUKVWOPATOG

. EnmiTpenTr) nepioxn Oepuokpaciac Tou avrAoUpevou peoou and 0 °C
€wg +100 °C

. HAekTpikn ouvdeon 3~400 V (10 %), 50 Hz/60 Hz
. BaBuog npooTtaociag IP55

. MeyioTn nieon Asiroupyiag 10 bar éwg +100 °C
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H avTAia kKukAo@opiac eniAéyetal pe Bdon Tnv anaitoUPevn Napoxn Tou
KTNPIakoU OUYKPOTAMATOC Kal TIC anWAEIEC TOU KUKAwPaATog FTA® — Aoxeio
Adpaveiac. ZUPPWvVA WPE aUTA, nNPOTeEiveTdl Mia avTAia KukAo@opiag
ovopaoTIkAG napoxng 15 m3/h kal nTwong nieong 7,13 mWS (0,7bar).

Neec TEpUATIKEC Povadec Bepuavanc

>Tn ouvexela, Ba eykataoTtaBei kal 6a ouvdebei udpauAikd To VEO cuUOTNHaA
napaywyneg O€ppavonc PE TO UQPIOTAPEVO cuoTnua diavoung Bgpuavong (BAEne
KaTakopugo diaypappa BEppavaonc).

Ol VEEC TEPUATIKEG Movadeg Bepuavong B6a anoTeAouvTal anod XaAuBdiva BepuavTika
owpaTa kal 6a TonoBeTnBoUV oTIC B£0€IC Nou unodeikvuovTal oTa oxedia 01, ©2 kai
©3 Tou MapaptTAuato¢ Zxediwv. ©Oa npenel va eEao@aAilouv TOUAAXIOTOV
anodidopevn BepuIkn 10XUG ion ME TIC BEPUIKEC AMWAEIEC TWV XWPWV ONWCG AUTEG
anoTunwvovTal aTtov nivaka 3.1. Tng napouoag yia BEPPOKPATIEG NPooaywyng Kal

enoTpoPnc LeaTtol vepou 55 °C kai 45 °C avTioToixa.

HAEKTPOAOYIKEG EYKATACTACEIG

MNa Tnv AsiToupyia TNG VvEAg eykaraocraong Oépuavonc Tou  KTnplakou
ouykpoTnuaTog 6a anarrnBsi n avaBaduion TNG UPICTAPEVNG YPANKNG Tpo@odoaiag
Kal n €ykAataoraon Véou nivaka XaunAng Taonc. H avaBabpion Oa yivelr otnv

napoxn Tou unoyeiou (Ap. Mapoxng: 60900829).

AvaBdduion TNC UPIoTAPEVNC YPAUUNC NAPOXNG NAEKTPIKNG EVEPYEIAG

Ma Tnv €ykataoTaocn TnG veEag YEWOePUIKNG avTAiag BepudTnTag, 1oxuog 75 kWe,
unoAoyileTal OTI anaiTeital NAEKTPIKN 10XUG nivaka TouAdxiotov 55 kVA. Q¢ ek
TOUTOU, MPOKEIYEVOU va KaAu@Bei auth n au&nuévn {ntnon 1oxUuog, anaiTeital n
€yKaTAOTACN VEAC TPIPACIKAG YPAUMNG Tpo@odoaoiag nAEKTPIKNG EVEPYEIAG

evOEIKTIKOU TUNoU No. 5 Tng AEH (BA&ne napakdTw nivaka).
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EIAOY TIAPOXHX MONO®A |[TPI1 2 AXIKH
XIKH
METE®OL 03 fos |1 |2 3 4 5 6 7
[TAPOXHY No
IEXYE 8 12 15 |25 35 55 85 135 250
[IAPOXHE  [KVA]
MIPOAVIONATOR As0AEA 14140 163 (25 (40 [63 | w100 | w160 | w0250 | w0 400
e | FTEETRO € |ove |ox16 |4x6 |4x6  [4x16 [4x25  |4x50
apoxgs | MONOHOAIKO [Cu] 95 150
(e MONOTIOAIKO [Al] 150
X-LPE 3x50A1+35Cu | 3x95A1-35Cu | 3x150A1+50Cu 2(3x150A1+50Cu)
AYDAAEIA 35 50 25 |35 50 80 125 200 350
[IINAKA  [A]
TPAMMH ITINAKA - METPHTH [lluu"] 3X10 3X16 5X6 SXI 0 5X16 3x25+16+16 3x50+25+25 3x120+70+70 3x240+120+120
TYIIOX METPHTH 15/60 3x10/60 3x20/100 3X1,5/6 (ueow vzevaoco:
Ion/Iop [A]

H napoyi No 7 tpopodoteitar amd to M/E MT/XT pe dwitepn avaydpnon.
2nig mopoyés No 5 & 6 tomobeteitar M/E evtacems 200/5 kot oty mapoyi No 7 M/E
evtdoemg 400/5 KA. S.

Mivakog 6.1: Tumomotnpuéveg mapoxEg AEH

Eniong, anarteital n avrikatdotraon Tou UQIOTAPEVOU HPETPNTH and VEO PETPNTH HE

OAEGC TOU TIC aOQAAIOTIKEG dIATAEEIC.

SnUeIwVeTal OTI anayopeUeTal n PeTABoAn, and Tov avadoxo n Toug XPNOTEC TOU
KTIpiOU, TOU METPNTN Kal KABe KATAOKEUNG MOU a@opd Tnv napoxn NAEKTPIKOU
pelaTog, onwg Ba £xouv diapopPwbei pe TIg unodei&eig Tou AEAAHE. O gEonAIopog
nou BpiokeTal JEoa ¢' auTOv KATaokeuadeTal oUP@Wva He TIG odnyieg Tou AEAAHE.

Znueioon: To kd6oTog TNG avaBabpiong TnG ypaupng diacuvdeong Pe Tnv AEH A n
KATAOKEUN MIAG Veag ypauung oOev  enifapuvel  Tov  NpoUnoAoyIoNO  Tou
OUYKEKPINEVOU dlaywVviopou. AuTd To KOOTOG enifapuvel Tov nNpoUnoAoyIiouO Tou
Afuou ApTdiwv Kkal n €mAoyn Tou XpOvou Kdal TOU TPOMOU MPOKNAPUENG TNG
unnpeciag 6a anogaocioTei and Tov Anpo ApTaiwv. e kaBe nepinTwon, ol
anapaiTnTeg epyaociec avaBadpuiong Tou dikTUoU dlaouvdeonc Oa nNpeEnel va €Xouv
OAOKANPWOEI NpIv TNV 0AOKANPWON TWV £PYACIWV EVEPYEIAKNG avapabuiong Tou 1%

AnpoTIKOU Zx0A€iou..
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6.5.1.1 Teyvikec Mpodiaypa®ec nivaka

H diapoppwon kal n TonoBernon Twv d1apopwyVv UAIKWV €vTOC Tou nivaka 0a npenel

va €ival cUPP®VN JE TOUG aKOAoUBOUC Kavoviopouc:

e EAANVIKOC kavoviopodg EAOT HD 384
e VDE 0100, 0110, 0660
e IEC 439, 60439, 61439

FevikEG NpodiaypaPeg

'OANa Ta UAIKAG, n METAAAIKN KATAOKEUMN, TO NAEKTPOAOYIKO UAIKO, KABwG Kai n

E0WTEPIKA OOJN Tou nivaka 6a npenel va unepkaAunTouv Ta akoAouba:

e AvTOxNn o€ BepIkn KAl dUVAMIKR KaTanovnaon

e Tdon povwong kat’ eAaxiotro 1000V AC & 1500 V DC

e OvopaoTIKN €vTacon Kal avtoxhn o€ BpaxUKUKAWHKA cUPQwVa PE TNV HEAETN

e MeTAAAIKI KATAOKEUN ME ENIMETAAAWON KAl NAEKTPOOTATIKN Bagr noudpag
Kat’ eAaxioro 50um

e T[IAdoTika pEPN Xwpic aloyova, eniBpaduvTika QAOYyag HE XApakTnpIoTIKA
andoBeong kat’ eAaxioto kata IEC 60707

e MeyioTn Taon Asiroupyiag kat’ eAaxioto 690 V AC & 750 V DC

e Oeppokpacia AEITOUPYIAC OTO ECWTEPIKO TWV NIVAKWV KAT’ eAdxioTo 45°C

O nivakag Ba npenel va e€ival gunpocbiac owng Me nopta, TUNOU Eeppapiou
eEWTEPIKNG €MiTOIXNG TONOBETNONG KAl Ba NMpeEnel va QEPElI JETWNIKA NAAKA Nou va
KaAunTel nARPwG OAa Ta UAIKG kal dgv Ba enmiTpenel Tnv npoofacn &Evwv

aQVTIKEIJEVWV O€ OTOIXEiIa nou BpiokovTal uno Taon.

©a npenel KaTt’ EAAXIOTO va anoTeAEiTal anod Ta napakaTw Bacika oTolxEia:
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e [l\aiolo €ni Tou onoiou Ba npénel va cuvapuoAoynBouv OAa Ta OTOIXEId Tou
nivaka.
e MeTAAAIKO KAEIOTO €pudplo €vTOC Tou onoiou Ba npenel va TonoBeTeiTal To
avwTEPW NAaioio.
e MeTaAAIKO gunpoaBio KAAUPPa Tou nAaiciou (NAEKTPIKG akivOouvo), HETWIIKN
nAdka.
e MeTaAAIkn ndpTa nou Ba npenel va TONOBETEITAI OTO CWKA TOU Nivaka HECW
OTPOPEWV (HEVTEOEDWV) BaApEwc TUMOU.
To epudapio kal n JeETaAAIKn nopTa Ba npénel va anoteAouvTtal and Aapapiva naxoug
kat' eAaxioto 1,5mm pe enipeTaAAwon Al-Zinc kalr nAekTpooTaTikn Bagr noudpacg
Kat’ ehaxioto 50 pym. O1 eEWTEPIKEC ENIPAVEIEC TOU nivaka 6a npénelr va Qpepouv

TEAIKN NAEKTPOOTATIKN Bagr, andoxpwong TNG apeoKeiag TnG eniBAeyng.

O nivakag 6a npenel va €xel €PeOPIKO XWPO MPOETOINACHEVO YIa MEAANOVTIKA

ENEKTACN TWV UAIKQV O€ NOCOOTO TOUAAyIoTov 10%.
Eioc0d0G - £€£000G TEPHATIONOG KAAWDiWV

H €i00d0¢ kabwc kal n £€£000¢ TwV KAAwdiwv Twv NIivakwv 8a npeEnel va yiveral ano
TNV KATw NAgEupd Tou nivaka. 'OAa Ta akpa Twv aywywv 6a npenel va QpEPouv

aKPOOEKTEC ANO ENIKACOITEPWHEVO XAAKO.

H €icodog kal €£000G Twv KaAwdiwv OTOUG nivakeg Ba npenel va yiveral ye Tpono
nou va Mdnv ennpealeral n oOTeyavoTnTa auTWV KAl KATA MpoTEPAIOTNTA ME
METAAAIKOUG oTUMIOBANNTEG. ZTUNIOBAANTEG Ba nNpéEnel va TonoBeTnBouv Kal yia Td

ePedPIKA KUKAWHUATA Tou nivaka.

H ouvdeon Twv EICEPXONEVWY KAl anepXopevwyv  ypapuwyv  (loxUuog  Kal
autopaTiopou) Ba yiveralr o KAaTAAANAa apiBunUEVEG KAEPUEG pdyag yia €vraon
MEXpl 100 A. H eykaTtaotaon Twv KAEPPwv Oa npenel va €ival TETold WOTE vd
e€aopalileTal kal yia auTeg o id1oG BaBuoc npoaoTaciac nou npodiaypdgeTal yia Ta
unoAoina pepn Tou nivaka. O1 KAEPUEG Ba npenel va €ival TUnou o1dnpoTpoxIAag Kal
OTO €0WTEPIKO TOUG Ba nNpeEnel va pEpouv YAwoaoida npooTaciac Tou aywyou ano Tn

Bida cUOPIENG.
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H oUvdeon Twv kaAwdiwv o€ oToixeia (d1akonTIKA 1 KUN) EVTACEWG HEYAAUTEPNG TWV
100A, N n oUvdeon YpAUMWV MPE napdAAnAa kaAwdia Oa npayuaTonoleiTal Je
TUAMATA pnapwv PE KoxAiec. H ponn oUo@IENG Twv KoxXAIwV (JE Xprion KaTaAAnAou
epyaAeiou oUOQIENC) kABWC Kal ol AnNAlTOUPEVEG aANOOTACEIC TwV Mnapwv 6a

OUMPWVEI JE TIC NpodiaypapEC EyKaTaoTaonc TwV UAIK®V.

O1 OUVOEDEIC TWV KAAWdIWV TNG EYKATAOTACNCG WE TA OTOIXEIA TOUu nivaka, 6a npenel
va yiveralr ye Tn Bonbsia Twv KATAAANAWV yia KABe nepinTwon akpodekTwv. Ol
akpOoOEKTEC Nou Ba xpnoigonoinbolyv Ba npénel va ival GUPP®WVOI JE TIC andalTNOEIG
Kal npodlaypa®éc Tou OlaKONTIKOU UAIkoU. O1 akpodekTeg Oa npener  va
npooapuolovTal oTa KaAwdia PJE CUMMIETN KAl va €XOUV IKAVOMoINTIKO MEAUA yia Tn
ouo@IEN Pe Bida oTa akpa ouvdeong (oTolxeia NAEKTPIKWY Nivakwv). H cupnieon 6a
npenel va yivel pe €101ka epyaleia €€aywvikoU npo@iA Kal Katad npoTiunon Me
udpauAikn unoBonBnon. MeTd Tn oupnieon To AKPO TOU KAAWOIOU KAl TO OTEAEXOC
TOU akpodeKTN Oa npeEnel va €nIKAAUNTETAI PE OgPUOOUCTEAAOMEVO “pakapovi”.
>TOUG aywyouUg veiwong To BeppoocuoTeAAOpevo Ba npenel va eival XpwPaTog

KiTPIVOU N KITPIVONPACGIVOU.

Ma OIaTONEG aywywV HEXP! 16mm2, 6a npEnel o1 aKPOdEKTEC VA EXOUV OTEAEXOC
(oupd), mou va JExovTdl TOUAAXIOTOV Wia oupnieon, yia OlaTOPEC 25mm?2 €wg
70mm2 B6a npenel va d€xovTtal TouAdxioTov OUO CUMMIECEIG, yia dIaTOPEG 95mm?2

Kal HEYaAUTEPEG Ba npenel va dEXOVTAl TOUAAXIOTOV TPEIG CUMMIECEIC.

EocwTepikn diavoun

H d1aTta&n kai ouvappoAdynon Twv OTOIXEiwV Tou nivaka 6a npeEnel va yiveral Pe
Tunonoinueva oToixeia uywv (MNApPEeG, EUKANNTEG UOVWHEVEG MNAPEC, YEQUPWONG
KAM) €TOlI wOTE va ano@eUyeTal, kata To duvaTtov, n dIavopn HE HOVWHEVOUG
aywyouc. 3TNV MePiNTwon nou Xpnoigonoinbouv aywyoi yia TNV E€0WTEPIKNA
dlavopun, Ba npénel va €ival eUKAPATOI NOAUKAWVOI anod XaAko e BepPonAAcTIKA
HOvVwOn, Kal Ba npénel va TonoBsTouvTal pega o€ €10IKA NAAOTIKA kKavaAia d1avoung

ME Kanakl.
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To UAIKO €0WTEPIKAC dIAVOUNC, EITE AQUTO €ival aywyoi, HNApeC 1 onolodrnnoTe aAAo
TUunonoiNuEvo UAIKO, 6a npénel va OlaoTacioAoyeiTal oUPQwva HE TO MEYIOTO
EMNITPENOUEVO peUPA TOU UAIKOU Nou Tpo@godoTei (NpooTaaciac, XeIpIoPoU, eAEyXou,
EKKIVNONG KIVATAPWV KAN) Kal Oxl oUhpwva HE To QopTio (akoua Kal OTIG
NEPINTWOEIC MOU aUTO 0apwc opileTal). e KABE NEPINTWON Ol YEVIKEC WNAPEC
dlavoung Ba npénel va diaoTacioAoyouvTal KAt eAAXIOTO HE TNV OVOUAOCTIKN €vTaon

TOU YevIKoU diakonTn.

H eowTepikn diavoun Oa npénel va yiveral Ye BAPPEVEG UNAPEG AnNO NAEKTPOAUTIKO
XaAko katda DIN 43671.

O1 otnpi&eic Twv uywv Kal n PNXavikr Toug avtoxn, ouvoualouevn HE EKEIVN TwV
HOVWTAPWY Ba npénel va KaAUNTouV TIC anaiTAOEIC Nou NPoBAENOUV Ol KAVOVIOUOI
DIN EN 60865, IEC 60865, VDE 0103.

OI ynapec TWV TpIWV QAcEwv Ba npenel va TonobeToUvTAl OTO NAVW HEPOG TWV

MNIVAakwv, VW TOU OUDETEPOU KAl TNG YEIWONG 0TO KATW MEPOC TWV NIVAKWV.

ZApavon

3TNV HNPOOTIVAy MAEUpd Tou nivaka (PeTtwnn) 6a npénel va TonoBeTnBouv
KaAaioBnTeg POVIMEG nivakideg eyxapakTeg o€ dINAG nAaoTiko (Y'sandwich”), pe Tnv
avaypagn TnNG OvVopaoiac Tou nNAEKTPIKOU nivaka, Twv TPHNUATOV KAl TwvV

KUKAWMATWV nou TpogodoTouvTal, cUhpwva Pe Ta axedia.

Ma TIG TpeIG paocsig 6a npenel ndvta va IoXUEl €va opiopévo oUoTNUa onuavong,
wWOTE N KABe paon va €xel navra Tnv idla BEon kai 1o idlo Xpwpa (katd npoTiunon,
L1 (kagpg), L2 (paupo), L3 (ykpt)).

'OAa Ta kaAwdia 6a npénel va gépouv onuavon. H onuavon kabe kaAwdiou Ba
npenel va yiveralr anapaitnta ora duo akpa Tou. To cuoTnua onuavong nou Ba
xpnoigonoinBei, 6a npénel va anoTteAeital and Tunonoinuévoug PVC dakTuAioug

EKTUNWHEVOUCG OTO EpYOOTACIO NAPAYWYNG, UWYNANG avToxng.

6.5.1.2 Texvikec npodiaypapec opydvwy npooraociac
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ACQAaAEIOSIAKONTEG POPTIOU

OI aoQAAcieg yia €vTAOeElS £€wG Kal 63A Ba npénel va TonoBstnBolv o€
ao@aA€lodIakonTeG (opTiou payac. MNa evrdosic avw Twv 63A 6a npensl va
TOonoBeTnBoUV 0Ot aoc@aA&elodiakonTeg oTabepnc otnpiEnc. To dvolypa Kal To
KA€iOINO Tou 31aKONTN Ba NPENEl va YIVETAl UE INXAVIOPO NMOU anoTAMIEVEl EVEPYEIQ

o€ ehatnplo. O1 ac@aAeiodiakonTeG 6a npenel va KAAUNTOUV TOUG KAvoviopoUug:

e EN 60947
o IEC 60947, 60269
« DIN VDE 0638, 0660, 0636

O1 ao@aAciec Ba npenel va ival katnyopiag yevikng xpnong (gG) kai Ba npénel va
KaAUNToUV Ta TIG anaiTAoEIG Tou Kavoviagpou EN 60269. Ze €1d8ikr B€on nAngiov Tou
nivaka, PE KATAAANAN onuavon, 6a npenel va anobnkeutouv dUO TOUAAXIOTOV

avTaAAGKTIKA QuaiyyIia OAWV TV anaITOUPEVWY TUNWV KAl EVTAGEWV.
MikpoauTOopaTol

Ma NpooTacia PIKpWV KAaTavaAwoewv Kivnong (yia evracsic €wg kal 63A) 6a npénel
va xpnoigonoinbolUv  HIKPOAUTOMATOI  XAPAKTNPIOTIKAG  kaunuAng C. Ol

MIKpoauTopaTol Ba npEnel va KaAUNTOUV TOUG KavoVvIoHoUg:

e EN 60947, 60898
o IEC 60947, 60898
e UL 1077, 489

OI ao@aA€leg yia €vTAoelG €wg kal 63A Ba npenel va TonoBeTnBoluv o€
ao@aAelodiakonTeG (opTiou payac. MNa evrdosic avw Twv 63A 6a npeEnsl va
TonoBeTNBOUV 0 aoPaAEIodIaKONTEG oTaBEPAC OTAPIENG.

A1akONTEG XEIPICHOU

Eivar diakonTeg nivaka pe €EWTEPIKA Hop®n idla PE AUTH TWV PIKPOAUTOMATWY Mou
neplypagovTal nio navw. H kataokeun Toug Ba sival cuppwvn npoc IEC 60947-3,
DIN VDE 0660, DIN VDE 0633. Tia va OJiaxwpilovral €UkoAa and Toug
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MIKPOAQUTONATOUC Ba PEPOUV €N TNG HETWMNIKNAC TOUG MAEUPAG EJPAVWC TO ONKUaA TOU

olakonTn.
Mnxavikn diapkeia {wng = 10.000 Xeipiopgoug

HAekTpikn diapkeia {wng = 5000 xeipiopyoucg

TnAexeipilopevol diakonTeg agpog (relay)

O1 TnAexelpIlouevol d1akonTeg agpog (peAE 1oxUoc) Ba npénel va avranokpivovral
OTOUG Kavovigpoug IEC 947-1, 947-4. O1 TnAexeipildpevol diakoNTeG agpog Ba eival
OVOMAOTIKAG TAoNG Asitoupyiag pexpl 660 V AC, evw Ta Opid ouxvoTnTag TOU
peupaTog xpnong 6a npénel va €ivalr 25-400 Hz. H ovouaoTik TAon povwong 6a
gival 1000 V AC (50/60 Hz). H ovopaoTikn Taon €Aéyxou Ba npenel va €ival 12 €wg
660 V AC ) DC.

O1 TnAexeIpIlOPevVOl dIaKONTEC aEPOC Ba €ival ovouaoTIKNG €vTaong and 9 ewcg 95 A
(AC3) ) 25 ewg 125 A (AC1). Oa diaTiBevTal o 3 1 4 ndAouc. Ta Opia TNG TAONG
eEAEyxoU OTnVv AsiToupyia Ba npénel va eivar TouAaxiotov 0,85 ewg 1,1 Tng

OVOMAQOTIKNAG TAONG.

O1 TnAexeIpIlopevol dlakONTEG EAEYXOU AEPOG Ba NPENEl va £XoUV PNxavikn dl1dpKelia
(wNG TOUAAXIOTOV OEKA EKATOMMUPIWV XEIpIoOPWV. H Beppokpaaia nepiBailovTog yia

A&iToupyia Ba npéenel va eivar ano -5 €wg 55°C.

O1 TnAexelpi{opevol d1akONTEG Ba MpeEnel va €ival €TOI KATAOKEUAOWEVOI WOTE, va

gival duvaTn n oTApPIEN Toug Pe kAion = 30 og oxeon Pe Tov KABeTo aova oTnpIEnc.

©a npeEnel va €xouv Tnv OuvatoTnTa va dexovTal PnAok BondnTikwv enapwv (UE

Ith=10 A) peTwnIka N NAEUpPIKA, KABWG €NioNG KAl KNAOK XPOVIKWV ENAPWV.

AuTopaTtol 31aKONTEG 1I0XU0G KAEIOTOU TUNOU
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O1 autopaTol JdlakonTeg 1oxUoG kAsiotoU TUnou (MCCB) 6a npéner va
avTanokpivovtal ocUppwva Pe Ta MpoéTtuna IEC 60947-2 ny Ta avTtioTtoixa MpdéTtuna
ToVv d1IapopwVv Xwpwv-peAwv Eupwnaikng ‘Evwoncg (VDE 0660, BS 4752, UTE
C63120) ) pe Ta MNpoTuna UL 489.

O1 auTtopaTtol O1aKONTEC 10XUOG KAE€IoTOU TUNou w¢ 630A 6a npenel va esival
katnyopiag A pe kavoTnTa dlakonng o€ Asiroupyia (lcs) ion pe TNV 1kKavoTnTa
dlakonnc peyioTou BpaxukukAwpaTtocg (lcu) oe 6Ao To €Upoc TAoNG AsiToupyiag yia
OVOMAOTIKEG EVTACEIG £wG 250 A kal €éw¢ Ta 500 V yia PeyaAUTEPEG OVOUAOTIKEG
EVTAOEIG. Oa npéenel va €ival kataAAnAol yia anoleuén, onwg opileTal and Toug

kavoviououg IEC 60947-2, napaypagog 7-27.

EV3EIKTIKEG AUXViEG

O1 eVOEIKTIKEC AUXViEG Ba npenel va €xouv KaT' eAAXIOTO Ta €ENG TEXVIKA

XAPAKTNPIOTIKA:

e Oa npenel va eival TexvoAoyiag LED.

e '‘OTav xpnolgonoloUvTal yia &vOelEn napouciac Taong Oa npener va esival
XPWHATOG KOKKIVOU, Mia Auxvia ava ¢daon. AlaQopeTika Xpwpata Ba
xpnoigonoinBouv yovo OTav anaiTeital anod TNV PEAETN.

e 0Oa npenel va eival TonoBETNONG payag i noOpTag avaloya Pe TNV aAnaitnon
TNG KATAOKEUNG KAl cUPPVa PE TIG unodei&eig TnNG eniBAeywnc.

O1 evOEIKTIKEG AUXViEG Ba npenel va KAAUNTouv Toug Kavoviopoug UL 508, IEC
60529 ka1 60947.

6.5.1.3 Texvikec npodiaypa®ec  kKaAwdiwv dlaouvdeonc Kal nAaoTIiKO KavdAi
0d&guaonc Tou

H 00guon Tou KaAwdiou nMou OUVOEElI TOV VEO METPNTN ME Tov veo IMXT Ba eival
EMNITOIXN, EVTOG NPOOTATEUTIKOU NMAACTIKOU KavaAioU. O1 TEXVIKEC NPodIaypaAPEC TWV
KaAwdiwv kal Tou kavaAioU 0deuong Ba eival cUPQwvec Pe TiIG ETEM 04-20-02-10
«Aywyoi - kaAwdia Olavoung evépyelac» kal 04-20-01-06 «lMAAoTIKG kKavaAia

KAAWOIwV>.
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MeTpNTAC NAEKTPIKAC EVEPVYEIAC

Ma TIC avaykeg KaTaypapng TnG KATavaAwong NAEKTPIKAG evepyelag Tng FAO
EMINMAEOV TOU VEOU HETPNTH TOU napoOxou evepyeiac, 6a TonoBerndei kar €vag (1)

VEOG €Eunvog HETPNTAC (smart meter) oTov vEo nivaka Tou AeBnTooTaciou.

O HeTPNTAC auTOC Ba NPENEl va €XEl TOUAAGXIOTOV TAd KATWOI XapaKTnpIoTIKA:

e 000VN HE EVOWHATWHEVN MVAMN NOU va KpaTdel 10TOPIKO TwV TeAeuTaiwv 30
NUEPWV.

e Na pnopei va €€ayel anoTeAéopaTa Twv TEAEUTAIWV 2 €TWV, HECW BUpag USB,
o€ unoAoyiaTn.

e O peETPNTAG KAl Ol acuppaTtol aiodnTApPeC va PnopoUv va AEIToupyouv ME
MnaTapieg €xovrag auTovouia TouAdyxioTov 12 pnvov.

OepUIdOUETPNTNAC

©a TonoBeTnbei BepPMIOOUETPNTAC OTNV enioTpoprn Bepuou vepou Tng FAG O
BeppidopeTpnTnG B6a e€ival evigiou TUNou (Compact) yia napoxeg ano 0,6 €wg
2,5m3/h yia peTpnon TNG KATAvAAWONG €EVEPYEIQC O OUOTANATA B€ppavong,
WU&ng/Beppavong Oa di1abeTel napdAAnAn kaTaypagrn KATavaAwoewv BEpuavong
Kal WYUuéng, duvaToTnTeG enikoivwviac M-Bus,impulse yia peTtapopd dedOPEVWV Kal

Ba napéxel NANPoPopieS I0TOPIKOU.
EniAoyn evdei&ewv:

H evépyela nou xpnoigonoisital yia 6gppavon ouvoAikn (kWh)
'OYKOG TOU TPEXOUHEVOU veEpoU (M3)

H Beppokpacia eilcaywyng Tou vepou ( © C)

H Bepuokpaacia enioTpopng vepou (° C)

Alapopa Beppokpaaiag (. ° C)

O u bk B NR=

Napoxn (m3/ h)
7. 'Qpeg AeiIroupyiag
©a nepiAappaver:

1. ZelUyocg aiobntnpiwv PT 1000 (1,5 M)

XapakTnpIoTIKA:

1. EUpog peTpnong pong 4 ~ 95
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Aiapkeia {wng unaTtapiag 10 xpovia

M-Bus AlaBeoipo

EnikAIviig 0806vn LSD yia eukoAOTEPN avayvwaon
AnoBnkeuon dedOUEVWYV YIa 24 PNVEG
TonoBeTnon BepUIOOUETPNTN OTNV EMICTPOPN
TonoBeTnon kabeta i op1ldVTIA OTIC CWANVWOEIG

MéyioTn nieon 16 bar

° 0 N U A WD

MepiBaAAovTikn kAdon A
10.EAaxioTn diapopd Bepuokpaciac 3
11.Standart CE kai EN 1434-3 / 1432 M13 SK 13-019 MI-004

AvaBeTel KGOe napanépa evepyeia oTov K. Afpapxo.

H anogaon autn éAaBe apibpo 117/2021

O NMPOEAPOZz
OIKONOMIKHZ ENITPOIMNHZ

XPHZTOZ K.TZIPOI'TANNHz

AkpIBEG AvTiypagpo
‘ApTa aubnuepov

Mg evtoAn
O unelBuvog MNpagpeiou

003wpog NTépoiag
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