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1. FENIKA T'IA TO ANTAIOZTAZIO AYMATQN

1.1 AVTIKEIMEVO EYKATAOTAOEWYV

2T0 KEPAAQI0O auTtd TTEPIAQUPBAVETAl N AVATITUEN TWV  NAEKTPOUNXAVOAOYIKWV
EYKATAOTAOEWY TOou AvtAlootaciou A-3 KoBwg Kal  ouvioun avaAuon Twv

XPNOIUOTTOIOUPEVWY OTOUG UTTOAOYIOUOUG BEWPNTIKWY OXECEWV.

ATTO TOV UTTOAOYIOPO TOU KOTABAITTTIKOU aywyou €xoupe ocwAriva HDPE Tpitng
vevvedg 110 xAoT. — 10 aTty. MAKog Tou aywyou ico pe 663 p. Oa eykatacTabouv dUo

TTapdAAnAol aywyoi ol oTToiol Ba epydlovtal eVOAAGE.

1.2 ZUVOTITIKH TEeEPpIypa®nR T1Tng d1dTa¢nNg AamMAYWYNAS TWV

aKafdpTwyV

To avthiooTdolo avatrruooetal o€ Ouo  emimeda. Kdatw amd 10 £€00¢Og
dlatdooovTal dUO uypoi BAAapOol AVTANONG. 2TO I0OYEI0 UTTAPXEl EVIAIOG XWPOG TTOU
ToTTOBETOUVTAI OI BIKAEIDEG, O MevIKOG MNMivakag XaunAng Tdong kal To HAekTpoTtTapaywyod

Zeuyog.

2TOUG Uypoug BaAduoug TotroBeTouvTal 2 avTANTIKA CUYKPOTAPATA (1 AEITOUPYIKO
+ 1 €@edPIKO), T OTTOI EVEPYOTTOIOUVTAI EVOAAAE HECW TOU CUCTIUATOG QUTONATIONOU.
To ek@oToTE ALITOUPYIKO QVTANTIKO OUYKPOTNMO KATABAIBEI oTOV avTioTolxo KAGOO TOU
KAaTaBAITTTIKOU aywyou. YTrdpxel BEBaia n duvatdtnTa va evotroinBouv oI GUANEKTEG TwV
QVTANTIKWY OUYKPOTAMATWY, £T01 WOTE ME KATAAANAOUG XEIPIOPOUG OIKAEidwY, n
OUVOAIKA TTapoxn va dIEpXETal TTAvTa atmd Evav KATabAITITIKO aywyo (TTX o€ TTEPITITWoN
BAGBNG Tou dAAou aywyou). ETTiong uttdpxel n duvarotnta (TTX av TTapacTei avAaykn
KaBapIOPOU-ETTIOKEUNG €VOG Uypou BaAduou) n avtAnon va yivetal amo évav Povov

uypo BAaAapo.



2. XAPAKTHPIZTIKA XTOIXEIA T'IA TON YINOAOIIZMO TOY
ANTAIOZTAZIOY

2.1 Mapoxég yia Toug uUTToAoyiopoUg TOU aVvTAIOoOOTOOIOU

210 TeUxog TNG Texvikng ‘ExkBeong Tng MeAéTng ammoxéteuong €xouv An@Oei ol

e€utTnpeTOUpEVOI TTANBUCHOI aTTO TO BIKTUO OKOBAPTWV.

O1 uTTOAOYIONOI TWV TTAPOXWYV AIXMWY TTOU akoAouBouv yivovTtal cUpgwva pe 6od
é€Xouv TIpOoTaOEi OXETIKA MPE TNV KATAVAAWON avd ATOPO, TOV OUVTEAECTH AIXMNAG

TTAPOXWV KAl TIG EI0POEG OUPBPIWV.
H tmapoxy Me TNV otroia uttoAoyiCeTal n SIAPETPOG TOU KATABAITTTIKOU aywyou Kal

TA KATAOKEUAOTIKA XAPOKTNPEIOTIKA TOU avTAIOOTaCiOU, TTPOCdIopIfeTal yIa opifovTa

40¢Tiag, Kal OTTWG TTPOKUTTTEI ATTO TNV MeAETN ATTOXETEUONG Eival:

Q

7,90 AIT/BA.

H Ttapoxn ME TNV oOTToia dIACcTACIOAOYOUVTAl Ol QVTAIEG (KQl OUVETTWG
uttoAoyifovTal KOl Ol  YPOUMIKEG KAl TOTTIKEG OTTWAEIEG TTOU  KaAouvTal  va
QVTIMETWTTIOOUV), TTPOoodlopideTal yia opiovTta 20€Tiag, Kal OTTwWG TTPOKUTITEI ATTO TNV

MeAétn ATToxETEUONG €ival:

Q 6,90 AIT/BA.

2.2 XapaKTNPIOTIKA OTOIXEIia yla To aVvTAiooTtdoio

AidovTal Ta aTTapaiTNTa OTOIXEIO YIa TO AVTAIOOTACIO AKABAPTWY CUPPWVA JE

Ta ox€0Ia.

e [Mapoxn aixuAg (40¢Tia) (AIT/OA) 6,90



e [Mapoxn aixuAg (40¢Tia) (u?’/o'opcx) 28,4

o Katwrtarn otdOun Aupdtwyv

avappdenong (M) 25,26
e 2TAGOUN GEova TTEPATOG

KATaBAITTTIKOU aywyou (M) 30,38
e MnAKOG KATaBAITTTIKOU aywyou (M) 195
2.3 FewPeTPpIKOG UWPOG AVTANONG KAl OTMWAEIEG

OwAnvwoewyv avTAlooTaociou

2.3.1. MewueTpIKG "Ywog AviAnong

To YEWPETPIKO UWOS AvTAnoNG givai: 30,38 y—2526 y = 5,12 y.
AapBaveral = 5,20 p.
2.3.2. OewpPNTIKOG UTTOAOYIOUOS YPANUIKWY ATTWAEIWV

2TOUG UTTOAOYIOPOUG TWwV aywywv XpnoldoTrolgital katd Bdoiv n BewpnTikn
paBnuaTiky oxéon Twv DARCY-WEISBACH. H oxéon autr) ekppddel Kal uttoAoyidel TIG

QTTWAEIEG TOU QOPTIOU o€ ouvAPTNON HUE TNV OIAUETPO, TaXUTNTA, CUVTEAEOTH ATTWAEIWV

(A):

J= A7 v2
- 2*g*Di
OTTOU: J = amwAegigg @oprtiou (M) TITWONG TTiEONG avd (M) aywyou
A = adidoTaTog CUVTEAEOTAG ATTWAEIWY QOPTIOU, CUVAPTNON TOU

apiBpou REYNOLDS (Rg) kai Tng TpaxuTtnTag Tng TMIPAVEING TOU
aywyou
V = T1axutnTta uypou (u/OA)
= emrdyxuvon Baputntag (9,81 u/dA2)

Di = eowTepIkn BIAPETPOG aywyou (M)



O apiBudéc REYNOLDS utroAoyietal oe oxéon Pe TNV TaxutnTa pong V kai tnv
EOWTEPIKN OIAPETPO TOu aywyoUu Di kai egaptdtal amd 10 KIvAPATIKO 1§WOES (V) TOu
Uypou. 2Tov TUTTO TTOU akoAouBegi, To 16wdeg Aaupavetal o€ u2/6)\ Kal o apiBudg

REYNOLDS cival adidoTtato péyebog.

H emiduon tng oxéong Twv DARCY-WEISBACH TtrpoUtToBéTtel TNV XpAon E€ite
dlaypappdTwy (1.X. Oldypauua Moody), €iTe €UTTEIPIKWY AVOAUTIKWY OXECEWV TTOU
0060nkav atmd dIAYOPOUG EPEUVNTEG KAl TTOU Yia XApn TNG TTANPOTNTAG TNG AVATITUENG
ava@épovTtal €V ouvTopia KatwTépw. [MoAAéEG ammd auTég TIC OXEOEIC aTTaITOUV
eTavaAnTrTiky dladikaoia eTmiAuong (dokiury kal AdBog-trial and error). 2Tnv TTPAEN
BéBaia yia Tnv atTeuBeiag eTmiAucn TNG avWTEPW OXEONG, XPENOIUOTTOIOUVTAIl TTAEOV EiTE
TTpoypduuata H/Y €ite vopoypa@riuata TTou TTapEXOovTal aTTd TOUG KATOOKEUAOTEG

aAyWYwV.

MNa otpwth porl dnAadn yia aplBud Re<2000, o CUVTEAECTNG ATTWAEIWY POPTIOU

gival ave¢apTnTog atro TNV TPAXUTNTA KAl diveTal: A=64/Re

MNa Tov ouvteAeoTA A yia Agioug aywyoug Kkai 1dIKOTEPA yia apiBud Re atrd 4*10°

uéxpl 10° 300nke amd Tov BLASIUS, (1912) n oxéon: A = 0,316 * Rg %%

Na Agioug aywyoug Kai yia apliOuo Re>10° o Nikuradse £€5waoe TV oxéon:

A =0,221* R %%7+0,0032

MNa TupBwdn por oe Agioug aywyoug, o Nikuradse TTpocdiopiCovTag TTEIPAUATIKA

TOUG CUVTEAEOTEG TNG BewpnTIKAG oxéong Karman-Prandtl édwote:

1
—— =2*log(Re*/1)-0.8
JA

2TV TTPayMaTiKOTNTa Ogv UTTAPXOUV Agiol owAnves. Metd amd Treipduata o€

owAnveg eutTopiou, ol Colebrook-White Tpotrotroincav tnv Bewpntik oxéon Twv



Karman-Prandtl wote va AapBdaverar utmogiv n Tpaxutnta Kal €dwoav TNV YVWOTH

oxéon Twv Prandtl- Colebrook:

1 K 2,51
—— =-2%*]o +2
ND g(3,7*Di Re*ﬁ)

OTTOU K = N a1TOAUTN TPaxUTATA TNG ECWTEPIKAG ETTIPAVEIOG TOU aywyou

2upowva ue TIC [aAlikég TMpodiaypagéc NFT 54016-V1969 Tou [aAAIkou
Opyaviopou C.E.R.A.F.E.R. (1969) o cuvteAeoTAG A TTpocdiopileTal we €EAG:
A=0,29 * Rg %%
KAl CUVETTWG Ol YPAMMIKES ATTWAEIEG TTPOKUTTTOUV
J;=8,21*10**Di*"** Q""®
yia apiBué REYNOLDS petagt 3*10° kai 1,5%10°

Kal A=0,18 * Rg*?
KAl CUVETTWG Ol YPAMMIKES ATTWAEIEG TTPOKUTITOUV
J,=8,94* 10" * Di*®* Q"
yia apiBué REYNOLDS petagu 1,5*10° ko 10°

O ouvteAeoTAg A Twv MaAAIKwv MMpodiaypa@wy gival oxedOV TTApOPOIOG TTPOG TOV
ouvteAeoTr Tou BLASIUS.

21NV TTapouca XpnoidoTtroindnke TTpoypauua H/Y, yéow Tou OTToioU ETTIAUETAI N
oxéon Twv PRANDTL-COLEBROOK.

2.3.3. EcwTepIkEG TPAXUTNTEG AyWYWYV AVTAIOOTACIOU Kl KATABAITTTIKOU aywyou

2T0 QVTAIOOTACIO XPNOILOTTOIOUVTAlI aVO&EidwTOl XAAUBOOCWANVEG HE  EIBIKA

XOAUBOIVA TEPAXIO CUYKOAANTA 1) JE WTIOEG.



MNa avoeidwToug XaAupdoowANveg, AauBAaveTalr TpaxutnTa ETTIQAVEIAS aywyou
Ra=0,1 xAoT.

O kataBAImTTIKOG aywydg Ba kataokeuaoBei amd ocwAriveg HDPE. TMa Toug
Kaivouploug cwAnveg atmdé HDPE AapBdaveral Tpaxutnta emigaveiag aywyou Ra=0,008
¥AOT. Ta ao@daAeia oToug uTToAOYIoUOUG AauBdverar n ouoTaon TTouU diveTal OTNV
BiBAIoypagia yia @Bapuévoug ocwAfves amd HDPE, otmdte ekTiydral tpaxutnta

emeaveiag aywyou Ra=0,04 xAoT.

2.3.4. OewPNTIKOG UTTOAOYICUOG TOTTIKWY ATTWAEIWV

Kartd amoAutn avaloyia pe tnv mpoavagepBeioa oxéon DARCY-WEISBACH vyia
YPOUMIKEG QTTWAEIEG, Ol TOTTIKEG QTTWAEIEG OTOUG aywyoug TTpoodiopifovtal atrd Tnv
oxéon :

V2
Ap=z+Y
> P

O Tmapayovrag Z tpoodiopieTal ammd 1o AOPOICUA TwV TOTTIKWY OCUVTEAECTWV
avtiotTaong ¢, ol otroiol divovtal otnv BiBAloypagia. H TTukvoTnTa p AapBAaveral ion pog
1000 Ayp/p°.

2.4 EkAoyn S1apéTpou aywywv

24.1. KaTtaBAITTTIKOG aywyog

MNa va gival n avtAnon OIKOVOUIKA Kal yia TNV KAAR AgItoupyia (atmopuyrh atrébeong
@EPTWV UAWV K.A.TT.) N ueyioTn TaxutnTa dgv TTpétel va uttepPaivel Ta 2,0 - 2,5 u/dA. kai

n eAaxioTn va diatnpnBei Tavw atrd 0,5 u/dA.

H taxotnta tTwv 0,5 p/dA gival n eAdxIoTn TaxUTnNTa yia va pnv eg@avifetal amobeon
QEPTWV UAWV. Z€ TTEPITITWON OUWG TTOU Ol KUKAOI AvTANoNnG dev gival ouxVvoi Kal €XOUUE

MaKkpoxXpovia TTapauovr Twv AUPATWY evidg TOU aywyou JE KivOUuvo va TTapouCIaoTEi



ammébeon QepTWY, N €AAXIOTN TaXUTNTA TTPETTEI va eKAEyeTal > 1 p/OA. Me Tnv TaxutnTa
auTh €€ac@aAifeTal 0 auTtoKaBapPIoOPOS TOU aywyou Kal N TTapacupon Twy ETTIKABICEWV

o€ KABg KUKAO AvTAnong.

Me Bdaon tnv avauevouevn uEyioTn TTapoxn o€ opiovra 40¢tiag (Qmax = 7,90
AT/BN), emAéyeTal aywyodg ovouaoTiKAg dlapéTpou 110 XAoT kai avroxns PN 10 atp., yia

TOV OTTOIO TTPOKUTTITEI TAXUTNTA porg Umax=1,07 p/dA.

Me Bdaon tnv avauevouevn WEyIoTn TTapoxn o€ opiovra 20eTiag (Qmax = 6,90

AT/BN), TTPOKUTTTEL yIa TNV Bepivi Asiroupyia TaxutnTa porig Umax = 0,94 u/dA.

24.2. Aywyoi evTOg Tou avTAIooTaoiou

O1 aywyoi evtog Tou avtAiooTaciou Ba gival KATAOKEUAOHEVOI ATTO AVOEEIdWTO

XaAuBdoowAnva.

MNa TapduoIoug PeE TOUG avwTépw AOYOUG, N MeyioTn TaxuTnTa Oev TTPETTEl VA

uttepPaivel Ta 2,0-2,5 p/OA. kai n eAdxiotn va diatnpenOei TTavw atrd 0,5 p/dA.

Me Bdon Tnv avauevopevn péyioTn Trapox o€ opifovra 20eTiag (Qmax =
18,0AT1/06A), emAéyoviar pe PAON Kol TV KOTAOKEUAOTIKH  SIAuOPQWOn  Tou
avtAlooTaciou:

- yla Ta TUAuaTa KatdbAiwng Kabe avTAiag, aywyoi ovopaoTiKAg diapétpou DN 80 (P

3”), yla TOUG OTTOIOUG TTPOKUTITEI TaXUTNTA porG Umax=1,28 u/dA.

- YIO TOUG OUAAEKTEG, aywyoi ovopaaoTIKAS diauéTpou DN 80 (P 3”), yia Toug oTToioug

TTPOKUTTTEI TAXUTNTA porig Umax=1,28 u/dA.



3. EAErXoz XPONOY TIAPAMONHZ AYMATQN 2zTOYZ
KATAOAINTIKOYZ ArQroyz

3.1. MFevikd Ztoixeia

KaAd cival va éxoupe Xpdvo TTapauovig wg 6 — 8 wpeg , OIOTI 0 PEYOAUTEPOG
XPOVOG dnuioupyei udpdOelo TO OTTOIO :
1% SloBpuivel TIG METOANIKEG KATAOKEUEC TWV £PYWV £10080U Tou BIoAoyIKoU Kal
2% dnuioupysi oOPEC OTNV APIEN Tou BioAoyikoU Kal OTa @PEATIA APIENG TWV

KATOBOAITTTIKWV.

3.2. YmoAoyiopoi Oykou

KaTtaBAITrTikég aywyog amré HDPE ® 110/10 At

Eowrt. diduetpog: d=96,8 mm= 0,0968 m

EpBadov Toprg @ E =d*x /4 =0,0074 m?

Oykog aywyou : V = 2*E x L = 2*0,0074 x 663 ~ 9,8 m’

3.3. YmoAoyiopoi Xpoévou lNMapapovig

AYSMENESZTEPH MNEPINTOZH : MNAPQN XEIMQNAZ

- Huepnoia rapoxr AUPATWy XeIpwva :

Q24wpn = 650 kart. x 0,2 m3/kat. nuep ~ 130 M3

- Oykog KaTtaBAITTTIKOU aywyou:
V=98 m3

- XpOvog TTaPAROVAG TWV AUPATWY EVTOG TOU KATABAITTTIKOU :
130/9,8 = 13,3 => 24 /13,3 = 1,8 < 8 wpeG KAl CUVETTWG BEV UTTAPXEI

TTPORANUA avagpdBIag KAaTaoTaong Kal onWns Twv AUPATWY.



4. YMNOAOTIIZMOI ANTAIOZTAZIOY

4.1 Ap1Opég avitAiwyv

2TOUG Uypoug BaAduoug Tou avTAIooTAoIou TOTTOBETOUVTAI 2 QVTAIEG €V

TTapaAAAw aTtd TIg oTToiEG gival Acitoupyik N 1 kai n 1 epedpikn (stand — by).

Ommwg  €xel ndn  avaeepBei, o1  avihieg Twv  aAvTAIOOTOCIWV  AUPATWY,
dlaoTacioAoyouvTal yia opiovTta 20€Tiag, Kal Ol ATTWAEIEG TTOU QUTEG Ba AVTIUETWITTIOOUV

utroAoyi¢ovTail yia 1o idlo diIdoTnua.

4.2 YmoAoylopdg ammwAeiwy

4.2.1 "POMMIKES ATTWAEIEG OTO AVTAIOOTACIO (UTTOAOYIONOG yia 20¢€Tia)

MNa 1a TuAuara diauétpou DN 80 (risers):

o Mapoxn - 6,9 NIT/OA.

. Eidog cwAnvwy - Avogeld. XaAuBag
o OvopaoTikA AIGUETPOG - DN 80

o TaxuTnTa pong - 1,28 u/dA

. Mrikog cwArva - 7,75 . (%)

. MPAUMIKEG ATTWAEIEG - 0,18 p.

MNa 1a TuAuaTa diauéTpou DN 80 (GUAAEKTNC):

o Mapoxn - 6,9 NIT/OA.

. Eidog cwAnvwy - Avogeld. XaAuBag
o OvopaoTikA AIGUETPOG - DN 80

o TaxutnTa pong - 1,28 u/dA

. Mrikog cwArva - 3,5u.(%)

. MPAUMIKEG ATTWAEIEG - 0,08 p.
2UVOAIKEG MpappIkéG ATTWAEIEG - 0,26 p.

(*) Aappaveral n udpauAiké duouEvEDTEPN TTEPITITWON AEITOUPYIAG.
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4.2.2.

MNa 1a TuAuara diauéTpou DN 80 (risers):

TOTTIKEG ATTWAEIEG OTO AVTAIOOTACIO

MNa 1a TuAuaTa diauéTpou DN 80 (GUAAEKTNC):

OpaAn Aieupuvon
AIKA€IdEG

1

2UvOeOoNOG AIGCTOAAG
Fwvieg 90°

3

BaABida AvTETTIOTPOPAG

ABpoiocpua

ATTwWAEIEG

Alaxwplopog PoRg
0

2UANEKTNG 'E€0O0G
1

Fwvieg 45°

2

AIKA€IdES

1

OpaAn Aieupuvon

ABpoiocpua

ATTWAEIEG

2uUVvoAIKéG TOTTIKEG ATTWAEIEG

(=05

=03

=03

(=075

Z =

TANBog n=0
TTARB0G

mARBog n =1
TTARB0G

mARBog n =1

S¢*n = 4,00

0,33 u.

TTARB0G

TTARB0G

TTARB0G

TTARB0G

mARBog n =1

2¢*n = 2,15
0,18 p.

0,51 p.
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4.2.3. "POUMIKES ATTWAEIEG OTOV KATABAITITIKO

o Mapoxn - 6,9 NIT/OA.

. Eidog cwArvwyv - ZwAnveg PE

. OvopaoTikA AIGUETPOG - DN 110

o TaxuTnta pong - 0,94 u/dA

o MAKOG aywyou péxpl To UPnASTEPO onEio - 663 .

Fpappikég ATTWAEIEG - 6,17 p.

4.24. TOTKEG  ATTWAEIEG OTOV KATABAITTTIKO

e  Taxumnra - 0,94 u/oA.

2UVTEAEOTEG ATTWAEIWV:

. KautruAeg 900 ¢=0,3 TTARB0G
4

. AtréToun Aligupuvon (ekppon) ¢=1,0 TTARB0G
1
AbBpoiopua Z = %C'n =22

ToTrkéG aTTwAELIEG AP = 2,2*0,94°#1000/2 = 972 Pa = 0,1 .

4.2.5. 2 UVOAIKEG OTTWAEIEG

O1 ouvoAikég atTwAcieg AauBdavovTal wg ABpoIoua TWV TTAPATTAVW OTTWAEIWV.

. "POUMIKES ATTWAEIEG OTO AVTAIOOTACIO = 0,26 p.

. TOTTIKEG ATTWAEIEG OTO AVTAIOOTACIO = 0,51 p.

r]:

r]:
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o "POUMIKES ATTWAEIEG OTOV KATABAITITIKO = 6,17 .
o TOTTIKEG  ATTWAEIEG OTOV KATABAITITIKO = 0,10 p.
. 2U0voAo atTwAsiwyv (ME oTpOoyyuAoTTOinon) = 7,10 p.
4.3 MaVvoOUETPIKO UYOG HE OVOUOAOTIKAR TTapoXn avTAiag.
o MEWUETPIKOG UWOG AvTAnoNG = 5,2 u.
° ATTWAEIES = 7,1 .
o 2 UVOAO JOVOMETPIKOU = 12,3 u.
4.4 loxug avtAiwyv
H 10xU¢ Twv avTAiwv uttoAoyileTal e Tov akOAouBo TUTTO:
Na = Q«H (o€ iTrTTOUCG)
5%n,
Otro0U
o Q H mapoxn o€ Aitpa avd deuTEPOAETTTO.
o H To pavouetpikd UWog o€ péTpa.
. n, O Babuodg amdédoong NG avTAiag.
Me boa €xouv ekTeBEI TTpOoNyoUupeva UTToAOYyiCovTal KAT apxiv:
e [lapoxn (AIT/BA) 6,9
e MavoueTpikod (M) 12,3
e [lpoekTipwpevog BaBudg atrédoong (%) 45
e loyxug ot itrmroug (HP) 2,51
e loxug oe KW =0,736 * (HP) 1,85
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EmA&yovTag evOEIKTIKA YA TIG AVAYKEG TWV TTEPAITEPW UTTOAOYICHWY, TUTTO AVTAILOV
NP 3102.181 SH Ttou ¢pyooTtaciou FLYGT, amd oToIxEia TOU KOATOOKEUQOTH
TTPOKUTITOUV TTPAYMATIKG OTOIXEIQ YIa TNV AEITOUpYia TwV avTAIWY TTou KataBAifouv oTov

KATAOAITTTIKO aywyod (BA. To eTOpEVO ZXAHA).
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'@—}’ PERFORMANCE CURVE NP3102.181 SH
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AIEPEUVWOVTAG TIC OKPAIEG TIUEG TOU QAKEAOU AEITOUPYIAG TWV OUYKEKPIMEVWV

QVTAILOV O€ OUVEPYOOia PE TOV KATABAITTTIKO aywyod, TTPOKUTITOUV Ol TTAPOKATW TIMEG:

e [lapoxn avtAiag (NIT/BN) 8,4
e MavoueTpikod (M) 15,6
e YOpauAikég Babuog amrédoong (%) 49,2
e loxug oTov dgova avtAiag (KW) 2,61
e loyug ammoppogoupevn atrd Tnv avTAia (KW) 3,21

H mrpokUTtrTouca TaxutnTa pong ival Tote 1,14 p/dA, TaxutnTa N otroia ¢ac@aAilel Tov

autokaBapIoud Tou aywyou.

To BeTikd Uwog (NPSHartr) TTou atraiteital otnv TTAEUpd NG avappo®nong uia avtAiag
woTe va €gao@alioBei  Asitoupyia  attaAAaypévn  atmmé  @aivopeva  oTTnAdiwong,

KaBopileTal atTd TOUG KATAOKEUAOTEG. 2TNV TTPOKEIUEVN TTEPITTTWON AEImoupyiag 1

avtAiog 1mou kaTabAiBel oTov KATABAITTTIKO aywyd, amd 1o OIAYPOAUPA  EVOEIKTIKA

TrpokuTTTEl NPSHaTt = 2,0 p.

Ortav xpnoigoTroigital avtAia ¢npou BaAdpou TTPETTEN va AN@BOUV UTTOWIV Ol ATTWAEIES

OTOV aywyo avappoenong, WoTe va IoXUEl TTAVTA N oxéon:

NPSHdiar> NPSHartr
OrtroU
NPSHdoT - AloTIBépevo BETIKO UWog avappdenong AaupavovTtag uttoyiv Tnv
ATHOOQAIPIKA TTiECN, TNV BeppoKpaacia, TRV oTABUN oTov uypd BAAAUO Kal TIG ATTWAEIEG

OTOV aywyo avappoenong

To diaTiIBEéuevo LWog avappdPnong uttoAoyideTal atrd Tnv oxéon:
NPSHd10T = Hatyoop+HoTaBu-HatrwA-HaTtpotr
OTrou

Hatuooo - Atuooaipik trieon (Aaupaveral rep. 104.)
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HotaBu - Aia@opd Uyoug avAueoa 0TAV KATWTATN OTABWUN Kal TO TTITTEOO AVAPOPAg
TNG AVTAIOG TO OTTOI0 CUMTTITITEI UE TO HECO OPICOVTIO ETTITTEDO TOU KEAUPOUGS (AauBaveTal
0,1 . a11é Ta ZXEDIA)

HamwA - [papuIkéG Kal TOTTIKEG ATTWAEIEG OTOV aywyod avappoé®nong (utroloyiceTal
ME TO OTOIXEIQ TTOU TTAPATIBEVTAI OE TTPONYOUNEVN TTAPAYPAPO VIO TTPAYMATIKN TaxuTnTd
pong Aeiroupyiag kal Aappaverar 0,00 y.)

Hatpom - [lieon artgotroinong tou peucTou (Aaupavetal yia vepd ot Bepuokpaacia
300C 0,234 p.)

MpokuTrtel Aoirov trepimrou NPSHB8Ia1=9,82 u. €101 WoTe va €gaoc@aAifeTal n ouvenikn
NPSHb&iat> NPSHarr.

4.5 HAekTpoKIvVNTApPAG

2UPQWVA PE TA TTOPATTAVW €XOUME YIO TNV ATTaIToUMEVN 10XU OTOV Agova Tou
KivnTrpa:
P2 > PaviA => P2 > 2,61 KW

EmAEyeTal TPIQACIKOG NAEKTPOKIVNTAPAS AOUYXPOVOS PPAXUKUKAWMEVOU dpopEa

400 VOLT kAdaong mmpooTaciag IP68 pe ovouaoTikA 1IoxU P2=4,2 KW.

ATTO OToIXEio TOU KOTAOKEUaoToU, 0 BaBudg ammddoong Tou NAEKTPOKIVNTAPA
EKTINATAI 0€ NKIV=81% Kal CUVETTWG N PEYIOTN ATTOPPOPOUUEVN 1I0XUG TOU KIvQTpa Ba
gival P1=P2/nkiv=5,19 KW.

4.6 AVTITTANYHaTIKEG dlaTagelg

MNa Tov UTTOAOYIOUO TWV UBPAUAIKWY TTANYUATIKWY SIOTAPAXWY (UTTEPTTIECEWV KAl
UTTOTTIECEWV) TTOU AOKOUVTAlI Of TIEPITITWON OTTOTOUNG OIAKOTING TNG TTAPOXNG,

atrauteital apxiké n eEeUpeon TNG TaxuTNTAG dIAd00NG (WKUTNTAG) TOU KUUATOG.
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Mo TNV WKUTNTA 1I0XUEl YEVIKA 0 akOAouBOoGg TUTTOG:

(u/OA)
Orr0U:
o Y €I0IKO BAPOG AUPATWY AauBaveTal = 1100 Kp/m®
o G emrdyxuvon Tng BaputnTag = 9,81 m/sec’
e £  PETPO EAAOTIKOTNTAC AUPATWV = 2,08*10° Kp/m?
o D ceowTtepikn dIGUETPO aywyou (o€ péTpa)
o 6  mdxog ToIXWPATOG aywyou (o€ péTpa)
o E METPO EAAOTIKOTNTAG UAIKOU OCwArva PE = 9*10’ Kp/m2

. C  OUVTEAEOTAG TTOU QVOQEPETAl OTNV IKAVOTNTA TOU Qywyou yia agoVIKA
TTAPANOPPWON, KAl VIO TNV TTEPITITWON TTOU 0 AywyOg €ival TTAKTWHEVOG KATA TRV £vvold

TOU PIKOUG TOU TTAIPVEI TNV TIUA € = 1-p® = 0,91 (6tmou p = 0.3 0 Adyog Poisson)

E&ayerar:
1362

hi21+D
5

O1 péyioteg dlakupdvoelg eugavifovral 0Tav o Xpovog diatapaxns TnG PONG eival

i00G | MIKPOTEPOG aTTO 2L/a, 6TToU L TO PRKOG Tou aywyou.

2TNV TTapatmavw TTEPITTTWON N YEyIoTn diatapaxn dideTal atrd Tov TUTTO:

AP = a-V
G

H diatapaxr auti mpooTifeTal aAyeBpikd oTnv emmkpatovuoa Trieon (Javouetpikd H)
OTOV aywyd KATA TNV KAVOVIKN A€IToupyia, Kal €701 TTPOKUTITOUV O PEYIOTEG (QAon

UTTEPTTIEONG)KAI EAAXIOTES (PACT UTTOTTIECNG) TTIECEIG OTOV AYWYO:

Puey,ehay = HXAP
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Edv n uéyiotn Trieon Pupey KAtd TNV @ACN TNG UTTEPTTIEONG UTTEPPEI TNV avVTOXI TOU
aywyou €xoupe Bpauon Tou aywyou. lMa Tnv amo@uyr TETOIOU TTPORARUATOG

TOoTTOBETOUVTAI AVTITTANYUATIKEG BAABIOEG OTTOU ATTAITEITAN.

Edv n eAdxioTtn TTieon mmapel TINES KATW aTTd TNV TTiECT BPAacuoU Twv AupdTwy (Yeyovog
TToU €ival 1IB1aiTepa TTOAVO o€ onueia Pe XOUNAO HavoueTpIKO AEIToupyiag) €XOUME
EMPAVION TOU QAIVOUEVOU TNG OTTNAQiWONG TTou 0dnyei 0€ aveLEAEYKTEG DIAKUPAVOEIG
TNG Trieong. ATTO TNV €UQPAVION TOU @QAIVOUEVOU aAuTOU TTPOCTATEUOUV TOV Aywyo Ol

e€aepIoTAPES OITTANG EVEPYEIOG TTOU BPICKOVTAI TOTTOOETNUEVOI KATA WIKOG TOU.

ACQAAWG TNV  OTTOTEAECUATIKOTEPN TTPOCTACIO TTPOCPEPOUV  OTOV  Aywyo Ol
QvTITTANYUATIKEG BAABiIdES DITTANG evépyelag TTou odnyouvTal attd TTIAGTOUG guaiocbnToug
o€ utTePTTieon kal o€ utrotrieon. O1 BaABideg OuwG auTég Adyw TNG AETTTAG KATOOKEUNG

TWV TTIAOTWYV Ogv UTTAPXOUV BIABECIUES Via AupaTa.

2T0 onpeio autd TTPETTEl va OIEUKPIVICOET OTI OTTWG TTPOKUTTITEI ATTd TNV dIEPEUVNON TWV
MOONUATIKWY OXECEWV TTOU TTEPIYPAPOUV TO QAIVOUEVO TOU UBPAUAIKOU TTARYMATOG, N
MEYIoTN TTieon Puey epgavidetal étav n diatapaxr TNG poRG(atTdTouo KAEioINo DIKAEIdAC)
TTapouoiacBei oTto Tépua Tou aywyou. ZTnV TIEPITITWON aQuThH, n OTAAN UdaTOG
dIATNPWVTAG TNV KIVATIKN TNG EVEPYEIA TTPOCKPOUEI TTAVW OTNV KAEIOTH OIKAEIdA, OTTOTE
Kal £XOUME TTPWTA avATITUEN Tng utteptrieong AP. H utreptrieon autr] peTadideTal wg
KPOUOTIKO KUUO OTOV aywyo Kal TTPOKAAEI TNV dlakUPavon Twy TTECEWV Katd +AP. 2tnv
TEPITITWON OPwG TTou N dlaTapayxr OnMIoUPYEITal oTn apxXf Tou aywyou (atrétouo
KAgioIMo DIKAI®AG 11 SIOKOTTA AEITOUPYIOG TwV AVTAILYV), EXOUHE TTPWTA dIAXWPICHO TNG
PONG Kal avartTugn utrotricong AP n otroia Adyw Tou €u@aviCOPEVOU QAIVOUEVOU TNG
omnAaiwong dev pPTTopel va getmepdoel TTapd eAAXIOTA TNV TIUH TOU HAVOUETPIKOU
Aeimoupyiag (AP=H kai ocuvemmwg Pelaxz0). To kpouoTikd KUua TTou dnuIoupyEiTal
TTPOKAAEI TNV dlaKUPavon Twy TECEWV Kal TTAAI KaTd +AP, oTnv TTEPITITWON AuTH OPWG
n MEyIoTn TTiEon dev PTTOPEl va UTTEPPEI TO BITTAGCIO TOU PAVOMETPIKOU Asitoupyiag (Puey
= H+AP = 2*H).
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2UPOWVA JE Ta TTApATTAvVW £Xoupe (opidovTtag 40¢€Tiag):

NMEPIOAOZ EPIoy 40 eTia
Eocwtepikn Aldpetpog/INMaxog (XAoT.) 96,8/6,6
MrAkog aywyou L (u) 663
QkutnTa a (U/OA) 239,7
2L/a (8A) 5,53
Tayutnta pong (K/OA) 1,14
AP =a*V/g 27,9
Mavopuetpikd H (M) (exTipnon) 15,6
Méyiotn Migon Pyey (M) 43,5
EAaxiotn Micon P (M) 0,0

2UVETTWG OTav n aimia g dlatapaxns (avolypa A KAgioipwo Bdavvag, Bpauon
aywyou, OIOKOTTH pPeupaTog) Exel MIKPOTEPN Oidpkeia atmmoé 5,53 OA., ep@avidovTal
dlaTapAxXES TNG TTEONG, YIA TIG OTTOIEG:

e TIC UEYIOTEG AVATITUOOOUEVEG TTIECEIS €ival IKAOVOG O aywydG TToU €XEl eKAEyEi
avtoxng 10 atu. va 1ig TTapaAdpel o€ opi¢ovta 40¢eTiaC.

e O1 apvNTIKEG TTIECEIG Ol OTTOIEG UTTOPEI va 0dnNyAoouV o€ oTTnAQiwon, TO00 KOvTa N
Méoa oTo avTAIooTAOoI0, 000 Kal 0€ YNAGTEPA TUAMUATA TOU aywyou HUE MUIKPOTEPO
MOVOUETPIKO AEITOUPYIOG, QVTIMETWTTICOVTAI HPE TNV E€YKATAOTAON OTOV Aywyo
e€aepIoTAPWY OITTANG EVEPYEIDG, WOTE KATA TNV QACN TNG UTTOTTIEONG VA £XOUME

avappo®non aépa Kal CUVETTWG VA PNV dnUIoUpyouvTal apVNTIKEG TTIECEIG.
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4.7. KaBopiopdg 6ykou uypoU BaAdpou avTtAlooTaciou
4.71. OewpPNTIKOG TTPOCBIOPICHOS OYKOU uypoU BaAduou avTAiooTaciwy

4.7.1.1. Tevika ZTOIXEIO

O 6ykog Tou uypou BaAduou avTAiooTaciwyv TTPOoodIopieTal AAUBAVOVTAG UTTOWIV
TNV TTOPOXA TWV EICEPXOMEVWY AUPATWY, TNV OUVAMIKOTNTA TwV AVTAIWV Kal ThV

ETMITPETTOPEVN OUXVOTNTA EKKIVIIOEWV TOUG.
4.7.1.2. OewpnTik avAAuon yia TV TTEPITITWON MIOG AEITOUPYIKAG avTAIOG

Av cupBoAicoupe pe V Tov Oyko uypou BaAduou Tou avtAlooTadiou, Q TNV TTapoxn
TNG AVTAIOG, i TNV TTAPOXA TWV EICEPXOMEVWV AUPATWY, t Tov XpOvo UETAEU BIOdOXIKWY
EKKIVAOEWYV TNG aVTAIOG Kal Z TOV apIBUO €KKIVIIOEWV 0TV Povada Tou Xpovou, oTa

emoueva Ba peAetnBei n ouvaptnon F = V(Q,i,Z [ t)

- O xpdvog yia va TTANpwOEi 0 uypds BAAaPOG OTav N avTtAia dev AEITOUpYEI:

sV

I

- O xpdvog yia va ekkevwOEei o uypdg BAAauog dTav n avTAia AsIToupyei:

- O xpbvog peTagu dIadoxIKWYV EKKIVACEWYV TNG avTAIOG:

t:tf+te:K_+ d _
i Q-i
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- Emed) t=1/Z (0 emTpemmOuevog aplBuog ekkiviicewv Z egival péyeBog TTou
ouvnBéoTarta TTaPEXETAI OTTO TOUG KATAOKEUAOTEG), N OXEON TNG TTPONYOUMEVNS
TTapAyPA@OU PETAOXNMATICETAL:

.2
l

:>V:l(i——
zZ 0

| V
z i oo
- 2KOTTOG TNG dlgpeUlvNONG €ival va TTPOodIoPIoOEi N HEYIOTN TIUA TOU ATTAITOUPEVOU

Oykou uypou BaAdpou Vmax. ETreidr) éxovrag €mAECel avTAnTIKO OUuyKpOTnUa
éxouv KaBopioBei Ta pey€édn Q kal Z (Q > imax 61Tou imax n PEYIoTN avauEVONEVN
por] Aupdtwyv og KATTOIOV XPOVIKO opifovia oxedlaopou, 1o e Z divetal atmo
KATOOKEUAOTEG), N MOvn aveEdpTtntn PETABANTA €ival n por] Twv AUPATWY | o€
Katrola dedopévn oTiyun (n otroia BéRaia Traipvel TIWEG oTo didoTnua 0 < i < imax).
2ZUVETTWG TTAPAYWYICOVTAG WG TTPOG | TNV TTApaTTAvw oxEon Kal undevidoviag Tnv

TTapdywyo, Bpickouue akpaia TP yia TRV ouvaptnon F = V(i):

oV 1 . 2 .0
= ——(1-2)=0=i==
( 81 )Q,Z=const Z( Q) ! 2

- YTtroAoyiCovtag Tnv deuTepn TTapdywyo Tng cuvaptnong V(i), empBepaiwvouue 611 N

akpaia TIuA €ival OANIKO PEYIOTO:

oV 12
(?)Q,Z:const =———<0

- AvTIKaBIoTWwvVTag TNV TIUR i=Q/2 oTnVv apxIKn €&iocwaon, TTPOKUTITEl VIO TOV PEYIOTO

ATTAITOUUEVO OYKO:

Vmax - 2
47

- Av €xel etTIAeyei avTAia woTe Q = imax, n avwTEpw oxEan YiveTal:



H @uoikf gpunveia Twv avwTépw gival 0TI 0 PEYIOTOG ATTAITOUNEVOS OYKOG UypoU
BaAduou (f o eEAGXIOTOG XPOVOG UETAEU TWV EKKIVACEWYV TNG AVTAIOG) TTPOKUTTTEI
OTav N €I0EPXOPEVN TTAPOXN €ival N PIoT atrd Tnv Tapoxr TnG avtAiag. Katw atméd
QUTEG TIG OUVONKEG o1 Xpovol te Asitoupyiag TG avTAiag kai tf npepiag Tng avtAiag
gival iool kal To dBpoloud Toug eAAXIOTO. H avTAia AsIToupyei TTEPICCOTEPO XPOVO
atr’ OTI npepei yia i > Q/2 (ue akpaieg TINEG te = oo, tf = 0), Kl TO avTiBeTO YIA

i < Q/2 (ue akpaieg TINEG te = 0, tf = ).
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4.7.1.3. OewpnTiKr avdAuon yia TV TTEPITITWON TTEPICTOTEPWYV AVTAILOV

MNa éva avtAooTACIO PE EYKOTECTNMEVEG TTEPIOOOTEPEG ATTO Mia AVTAIEG, OIAKPIVOUNE

TOUG €EAG TPOTTOUG EAEYXOU TNG £vaPENS Kal TTAUONG AEITOUPYIOG TWV AVTAIWV:
- MNepitrtwon 1"

2TNV TTEPITITWON AuTh N KABe avTAia ““avaAauBdvel”” Tov uypd OYKO TTOU TIG AVTIOTOIXEI
ME BAON TOUug avwTépw UTTOAOYIOPOUG. H KABe avTtAia ekkivei 6tav TTAnpwOei o dyKog

UYyPOU BaAduou TToU TNG AVTIOTOIXEI, KAl TTauEl TNV AsIToupyia TnNG OTav TOV EKKEVWOEL.

‘ET01 KOl €dW YyiveTal n idla avaAuon yia KABe oTAdIO AEITOUPYIAG. ZTN YEVIKA TTEPITITWON
TTou €xouv eykataoTaBei N SIa@OpPETIKEG avTAieg Kal o KATTOI0 OTADIO AEITOUPYOUV Ol j
TTpwTeS (gival N>2 kai 1 < j < N), diatnpwvtag Tov idlo Bacikd cUuBoAioud pe Tnv

TTPONYOUNEVN TTAPAYPAPO, EXOUUE:

- Mo ouvoAkn €10epXdpevn TTAPOXH AUMATWY i, BewpeiTal 0TI ASITOUPYOUV CUVEXWG
ol j-1 TTPWTEG AVTAIEG KAl EKTEAEI KUKAO EKKIVIIOEWV — TTAUCEWV N j avTAia, oTToTE I’

QUTAV TTPOKUTTTEL:

Vo= 9,
max, j 4Z]

otTou:  Vmax,j 0 amairoupevog dykKog uypou BaAduou TTou avTioToIxEi oTnV avTAia j, Q)
n Tapoxn TG avtAiag j (6mwg auth diapop@uwveTal AapBavouévng uttéyiv Tng
TTAPAAANANG Aciroupyiag Twv j-1 TTPONyoUhEVWY QVTAIWV), N OTToid  AVTIMETWTTICE!

elogpXOMEVN TTAPOXN

Zj O ETMITPETTOUEVOG APIOPOG EKKIVIIOEWV TNG AVTAIOG |
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- Quoikd 0 GUVOAIKOG ATTAITOUUEVOS OYKOG UYpoU BAAGUOU TTOU QVTIOTOIXEI O OAEG

TIG AVTAIEG TTPOKUTTTEL

Vmax = Z Vmax, J

N
=1

J
- MepitrTwon 2n

2TNV TTEPITITWON QUTA TTOU ouvavTatal ouxvotepa oTnv TTPAgN, T0 aviAIooTAoIo €ival
eCOTTAIOPEVO e | TTavVOUOIOTUTTEG avTAiEG. O aTTaITOUPEVOG OUVOAIKOG OYKOG uypou
BaAduou gival eAAXIoToG, €Av o1 avTAieG eKKIVOUV BIadOXIKA KaBWGS n oTdbun avePBaivel
AOYW augavopevng €I0EPXOMEVNG TTAPOXNAG, KAl TTAUOUV HE avTiBeTn oeipd KabBwg n
oTAOuN KaTERAIVEL, OTTWG TTAPOUCIAETAI OTO KATWTEPW ZXNMa (Aeimoupyia L.I.LF.O. — last

in first out).

)

o
“ " ; start PS-@
; QAH start P f;
; . eAH start P71 fE:
..‘ - ‘%
: "
Fy E‘é
' stop P3 I
2 [ v :AH stop PZJ{,
> | QAH stop P1 k
a8 !

st

i
Q.
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- O ouvoAIKOG BewpnTIKA ATTAITOUPEVOG OYKOG UYPOU BaAduouU TTPOKUTITEI TOTE ATTO
TNV TTpoavapepbeica oxéon:

J

29 o

V — m=1
™4z 47

OTTOU:
Vmax = 0 oUuVOAIKOG BewpnTIKA aTTAITOUPEVOG OYKOG UYpoU BaAdpuou .

Qtot = n ouvoAik TTapoxr Twv j To TTABOG avTAIWY TToU AEIToupyouV TTapAAANAa

- 2TNV TTPAEN, Ta ETTITTEdA EKKIVAONG KAl TTAUONG OAWY TWV avTAIWY dlIapéPouV KATA
Mia otaBepry TToodTNTa AH n otroia TTpocdiopifeTal ATTd Ta XAPAKTNEIOTIKA TOU
ouoTAPATog eAéyxou. To AH TTpETTEl va €ival QpKETA HEYAAO WOTE va EAAXIOTOTTOIET
EOQAAUEVEG EKKIVAOEIC AVTAILOV TToU Ba  pTtropoucav va  TTPoEPXovTal atod
KUMATIOPOUG OTNV ETTIQPAVEIQ | aTTO CQAAPATA PETPNONG TwV aloBnthpwy. ATTO

KataokeuaoTEG TTpoTeiveTal AH=15-20 ex.

2UVETTWG O OUVOAIKA QTTAITOUPEVOS OYKOG uypoU BaAduou TTpocdiopiletal atrd Tnv

oxéon:

V.

tot

=V +(j-1)*AH*A
OTTOU:
Vtot 0 uVOAIKOG aTTaIToupevog OyKog uypou BaAdpuou .

A n em@dveia KaTowns Tou uypou BaAduou
4.7.2. EAGx10TOG atTaITOUEVOG OYKOG AVTANONG

O1 diooTdoelg Twv BaAGUWY AvTANoNG KaBwg Kal 0 eEOTTAICOG Tou avTAIooTadiou gival
KAaTaAAANAQ TTpocapuoopéva aTn ouxvotTnTa €KKivnong Kal otdong Twv aviAiwy. lMNa ta
avTANTIK& OUYKPOTAMOTA TTPORAETTETAI PEYIOTN OouxvoTnTa €KKivnong Oéka (10) @opég

ava wpa.
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O uTttoAOYIONOG TOU evepyoU OyKou Tou KABe BaAduou avtAnong, yiveral BewpnTik& pe

max 4 Z

TOV TUTTO:

OrTroU :

e Q =79 N/OA = 28,4 p*/wpa n TIAPOXA TWV AEITOUPYIKWVY GVTIANIGV OF opiCovta
40¢Ti0g.

e Z =10 n emTPETOPEVN CUXVOTNTA AVA WPA TOU KUKAOU AgIToupyiag avtAiwy.

O atrairoupevog OyKog yia Tnv opBr AsiItoupyia Tou avtAIoOTaCIoU gival CUVETTWG:

Vmax=i = 0,71 p3

@2

Mpétrel va onueiwdei 611 €TeIdn o1 avTAieg evaAAdooovTal oTnv AsIToupyia e TO oxnua
1+1 (1 Aeimoupyikl — 1 o€ avapovh o€ cUvolo 2 aviAiwy), o éykog Vmax PTTopei va
MEIwOEei oTa 72 TOU UTTOAOYICOPEVOU, DNACDNA:

Vmax = % * 0,71 = 0,36 p°

AapBdavovTag UTTOWIV Kal TOUG TEXVOAOYIKOUG TTEPIOPICHOUG TWV CUCTNUATWY PETPNONG

OTAOPNG, O OUVOAIKA aTTaITOUPEVOG OYKOG uypou BaAduou TTpoodiopifeTal atmmo Tnv

Vg =V +(j=D*AH* A
oxéon:
OTTOU:
j =1 10 TTARBOG TWV AEITOUPYIKWV AVTAILOV
Vtot 0 GuVOAIKOG aTTaIToupevog OyKog uypou BaAdpuou .
A n em@dveia katowng Tou uypou BaAduou 4,5 2
AH=20 ek
Kai ouveTtwc Vot = 0,36 p°

4.7.3. MpayuartoTrolouuevol GYKol

Kard Tnv Kavovik Acitoupyia, Aeiroupyolv  Kal of  dUo uypoi BdAauol. O

TTPAYMATOTTOIOUPEVOG OYKOG UYpwV BaAdpwyv eival Trepittou 2,7 u’, péyeBOG TTOU
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UTTEPKOAUTTTEI TIG avwTépw TeBegioeg ammairioelg. H diagopd peTagy AvwTaTtng Kai

KatwTtatng Z1d0ung Yypwv trpoodiopifetal o€ 0,6 .

2€ TIEPITITWON TTOU dnuIoUpyouvTal TTPORAAUATA  POKPOXPOVIAS TTAPAUOVAG Twv
AUPATWY  OTOUG  uypoUG BaAdpous  (UIKPEG  EIOEPYXOUEVEG  TTAPOXES), UTTAPXEI N
duvatoTnTa PECW TOU CUCTAMATOG auTopaTiopou va “avéBer” n Katwrtarn 21alun o€

QAVWTEPO ETTITTEDO WOTE VA PEIWOEI 0 UYPOGS GYKOG.

28



5. HAEKTPOAOTIIKOI YITOAOTIZMOI

AVOAUTIKOI NAEKTPOAOYIKOI UTTOAOYIOMOI TTapaTiBevTal oTO TTAPAPTANA TOU TTAPOVTOG

TeUXoUG. 'Exouv ekTeAeoBei pe To TTpoypauua DOC WIN tng etaipeiog ABB.

5.1. HAekTpoKIvnNTApPpAG avTAiag

MNa Tov emAeypévo kivnmipa Me 1oxU P, = 4,2 KW, o BaBudg amdédoong
TTpoodiopifeTal aTTOd  TiVOKEG KaTtaokeuaoTwv Nn=81,0% kai o Tapdywv I10XU0G

cos®=0,91

MNa TpiIpacikd KIVNTAPQA, N £VTOON TOU PEUPATOG KABE aywyou Tpopodoaoiag, sival :

OTTOU :
| = P,
V3 %V *cos @ *n
o | évraon peupaTog KABe aywyou (A)
e P, OVOMOOTIKA 10XUG KivnTAPa (W)
o V TTOAIKR) Tédon dikTuou (Volt)
e COSQ TTapdywyv 10X00G6 (-)
e MNXAVIKOG BaBudS atrddoong Kivntrhpa (-)

AVTIKOBIOTWVTAG OTAV aQVWTEPW OXEON TIG TTPOOBIOPICOEITES TIMEG, TTPOKUTTTEI N MEYIOTN

OVOMOOTIKA £vTaon peuuatog lo, = 8,2 A.

O1 aywyoi TTou Tpo@podOoTOUV TOV EKKIVNTH, dlappéovTal atrd peuua 1=1,=8,2 A.

O1 aywyoi a1rd Tov €KKIVATA MEXPI TOV KIVNTAPO dlappéovTal atto peupa I=1,,=8,2 A.

Mo TNV 10x0 TTOU ava@EPONKeE, aTTaITEITAl TPITTOAIKOG OIOKOTITNG (QOPTIOU HE
IKavoTnTa amméleuéng goptiou 20 A yia katnyopia xprAong AC 23 (KivnTAPES) Kai
ao@aAcieg Bpadeiag TRAews (xapakTnpioTiky aM) 16 A. lNpoTeiveTal avti TOu BIAKOTITN

QOPTIOU KOl TWV QOQOAEIWV N XPNOIYMOTTOINON autouatou OIOKOTITH 10XU0G PeEyEBOUG
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25A pe oTaBePO PayvnTIKO Kal pUBUICOUEVO BEPUIKO OTOIXEIO UE TTEPIOXA pUBuIoNS 7,5-
11A.

EmAéyovtal TnAexeIpICdpevol BIOKOTITEG €KKiVnONG yia katnyopia xpriong AC 3

(KIVNTAPEG), JE OVOUOOTIKN £viaon TouhdaxiaTtov l,, = 12 A kai 1ox0 TouldxioTov 5,5 kKW.

5.2. KivntTApeg Avadeuthpwyv

O1 KIvNTAPES TWV avadeuTApwyY (mixers) €ival JIKPAG 10XU0G Katd uéyioto P, = 1,1
KW, tpigacikoi. O BaBudg amdédoong TTpoodiopifeTal atmd TTVOKEG KATAOKEUAOTWV

N=75% kai o TTapdywv 1oxvog cose=0,81.

MNa TpiIpacikd KIVNTAPQA, N £VTOON TOU PEUPATOG KABE aywyou Tpo@podoaoiag, sival :

OTTOU :
| = P,

V3 %V *cos ¢ *n
o | évraon peupaTog KABe aywyou (A)
e P, OVOMOOTIKA 10XUG KivnTAPa (W)
o V TTOAIKR) Tédon dikTuou (Volt)
e COSQ TTapdaywyv 10X006 (-)
e MNXAVIKOG BaBudS atrddoong Kivntrhpa (-)

AVTIKOBIOTWVTAG OTAV aQVWTEPW OXEON TIG TTPOODBIOPICOEITES TIMEG, TTPOKUTTTEI N MEYIOTN

OVOMOOTIKA £vTaon peuuaTtog lo, = 2,6 A.

2Upowva pe Tnv Odnyia 33 Tng AEH, o kivnTipag dev eMIBAAAETAI VA EKKIVET JECW
QUTOPATOU BIOKOTITOU OOTEPOG — TPIYWVOU.
O1 aywyoi TTou TpopodOoTOUV TOV EKKIVNTH, dlappéovTal atrd peuua I1=1,=2,6 A.

O1 aywyoi a1ré Tov €KKIVQTA MEXPI TOV KIVNTAPA dlappéovTal aTro peupa I=1,,=2,6 A.
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MNa TV 10x0 TTOU ava@EPONKE, aTTAITEITAI TPITTOAIKOG OIOKOTITNG QPOPTIOU HE
IKavoTnTa atméleuéng goptiou 16 A yia katnyopia xpriong AC 23 (KIivnTAPES) Kai
ao@aAcieg Bpadeiag Tews (xapakTnpioTik aM) 10 A. lNpoTeiveTal avti TOu BIAKOTITN
QOPTIOU KOl TWV QOQOAEIWV N XPNOIYMOTTOINON autouatou OIOKOTITH 10XU0G HeEyEBOUG
25A pe oTaBePO PayvnTIKO Kal pUBUICOUEVO BEPUIKO OTOIXEIO UE TTEPIOXA PpUBIoNS 2,5-
4A.

EmAéyovtal TnAeXeIpICOpevol BIOKOTITEG €KKiVNONG yia katnyopia xpriong AC 3

(KIVNTAPEG), JE OVOUOOTIKN £viaon TouhdxiaTtoVv l,, = 9 A kair 1oX0 TouhdyiaTtov 4 kW.

5.3. QopTiad PWTIOCHOU KAl PEUPNATOSOTWY — YTOTiVAKAG

QWTIOCHMOU

To 1edio wTIONOU Ba aTToTEAE TUANA TOU YEVIKOU TTiVOKA.

2TOV OIKIOKO TOU avTAIOOTOOioU, Ba UTTAPXEl EOWTEPIKOG KAl EEWTEPIKOG QWTIONOS
OUVOAIKAG eyKaTeoTNPEVNG 10XUOG TTEpiTTou 630 W Kal attoppogouuevng trepitrou 700

W utté diopbwpévo cose=0,9.

Oa To1TT00ETNBOUV 2 OTEYyaAVA QWTIOTIKA CWHPATA TUTTOU OKOQAKI PE KAAUPMO KOl WE

AauTrTApES BopIouou 2X58 W, oTov e0wTePIKO {NPO XWPEO TOU ICOYEIOU.

O TTEPINETPIKOG QWTIONOS Ba TrepIAapBavel 4 QWTIOTIKG cwuaTta yia Aapttipes N.Y.I1.
(Natpiou YynAng Méoswcg) 1oxuog o kabévag 100 W, Totmobetnuéva oTIg 4 ywvieg Tou

OIKIOKOU.

H eykaTteoTnuévn 10XUG QWTIOTIKWY PBOPICUOU OTOV ECWTEPIKO ENPO XWPO TOU I00YEIOU
avépxetal o 15 W/t.u. kai divel eTTapkEéoTaTn OTAOBUN QWTIOMOU. H TOTTOBETNON TWV

QWTIOTIKWY CWHATWYV TTAPOUCIAZETAI OTA ZXEDIA.

31



EKT6C Twv avwTépw QWTIOTIKWY Ba TOTTOBeTNOOUV KAl QWTIOTIKA ao@aAgiag yia Tnv
Katadeign Twv 00eUoewV OIaQUYNG Kal Tnv Onuioupyia piag eAAXioTng oTtddung

QWTICPOU aoPaAEiag.

O aywyoi Twv YPOuPWY @wTiogou Ba eivar N.Y.M. 3X1,5xAcT’ kal n ypopun 6Oa

ao@aAiCeTal ge JOVOTTOAIKS piIkpoauTépaTo 10A.

O1 aywyoi TNG YPAUHNAS QWTICUOU EWTEPIKWYV Xwpwv Ba gival N.Y.Y. 3X1,5XA0T? Kal N
ypauun 8a ac@alifetal pe JovoTtoAiKS pikpoauTopaTto 10A. H Asitoupyia Tou e€wTePIKOU

QWTIOPOU Ba eAéyxeTal atTd XPOovodIaKOTITN Kal TNAEXEIPICOUEVO DIAKOTTTN (PEAE).

A6 1O TTEdi0 WTIOPOU Ba TPoPodoTnNBoUV 4 peupaToddTeG PovoPaoikoi. O aywyoi
TPOPOdOCIag TWV PHOVOPACIKWY peupaTodoTwy Ba givalr N.Y.M., diatoung 3X2,5 XAoOT?

Kal N ypapurn 6a ac@aAietal Je SITTOAIKO JIKpoauTouaTto 16A.

2€ TTEPITITWON TTOU XPNOIMOTTOIEITAI PopNTr avTAia yia TNV atrooTpdyyion Tou 6aAduou
AvTAnNongG, 0 HOVOPACIKOG PEUMATODOTNG ETTAPKEI YIa VA KAAUWEI TO QOPTio TNG (UEYIOTO

@opTio peUPaTodoTn 3,5 KW, atmoppo@oupevn 10xUG avtAiag 1,5 KW).

MNa TV Tpoodoaia gopnTNG PTTaAAVTECAG TTOU Ba XPNOIYOTTOIEITAI YIa TOV QWTIONO TOU
EOWTEPIKOU TOU BaAduou avtAnong, Ba eykarootaBei oTo  TTEdI0  PWTIOPOU
METAOXNMATIOTAG YaABavikAG ammopovwong 220 V/42 V ioxuog 200 VA, o otroiog Ba

Tpo@odoTEl he uTTORIBACHEVN TAON peudaTodoTn 42V .

H mAeupd Tpo@odoaciag Tou peTaoxnuatioT 6a ac@aAifetal e pikpoautopaTo 10A, evw

n TTAeUpd uttoBIBacpévng TAoNG TTioNG ME PIKpoauTopaTo 10A.

ATTO TOov YevIKO NAeKTPIKO TTivaka Ba Tpo@odoTtnBei 1 peupatodotns Tpipacikdg. Ol
aywyoi Tou TPIPacIkoU peupaToddTn Oa sival N.Y.M. i N.Y.A. 5X2,5 YAGT® Kal | ypappr
Ba dIaKOTITETAI PE TPITTOAIKO payodIakoTrTn 20A Kal 8a ao@aAileTal e aOPAAEIA THEEWS
16A.
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5.4. Fevikég NAekKTPIKOG TTivakag

O vyevikdég TTivakag Tou avtAiooTaciou Ba TPo@odoTeEl PE EEXWPIOTEG YPAUMEG TOUG
NAEKTPOKIVNTAPES TWV AVTAIWY, TWV AVOOEUTAPWY KAl TOU HaonTrPA, TOV UTTOTTIVAKA TOU

BIGQIATPOU KABWG KAl TIG YPOAUMES QWTICHOU KAl PEUHATODOTWV.

O mivakag Ba eival TUTToU TTEdiWV PETAAAIKOG, atrd Aauapiva DKP trdyxoug 1,5XA0T. Kai

dlapopPwpévog o€ €1I0IKA TTPEca. Oa cival BAPPEVOG HE NAEKTPOOTATIKN Ba@ry @oUpvou.

O BaBuég TpooTtaciag Ba cival IP 44 4 IP 54 katd DIN 40050. Oa TrepiAapBavel

gexwpIoTa TTedia:

- Eic6dou 610U KAl TO ouoTnua peTaywyng AEH — H/Z

- AuTONATIOHWYV

- BonBbnTtiké atrd 10 01T0i0 TPOPOdOTOUVTAI OI MIKPOI KIVATAPES KAl Ol KATAVOAWOEIG
QWTIONOU KOl PEUPATODOTWV.

- 2 edia atrd Ta oTToia TPOPOdOTEITAI N KABE avTAia

To péyioTo gopTio To o1Toio Ba TTEPdoel atrd TO KAAWDIO TTOU TPOPODOTEI TOV TTIVAKA TOU
avtAlootaciou atmmdé Tov peTpnt TNG AEH, epgavifetar otav Asiroupyouv OAeG ol

KATAVOAWOEIG.

OewpwvTag OTI AeIToupyoUVv OAOI OI AEITOUPYIKOI KIVNTAPES (OTav AsIToupyouv o1 avTAiEg,
dev AsiroupyouUv ol avadeuTApeg), Kabwg kal Ot uttdpyxel TTpdoBeTo optio 2,5 KW

(lookartaveunuévo oTIG paoelg e péoo cose = 0,8):

QOPTIO  |KATAZTAZH|IZXYZ P2|COS®(B.AMOAOZHE|IZXYZ P1|IZXYZ Q|PEYMA
(kW) | () (%) (kW) | (kVA) | (A)
ANTAIA __ |AEITOYPTIA| 4,2 | 0,91 81,0 5,2 5,7 8,2
AOIMA __ |AEITOYPTIA| 25 | 0,80 100,0 2,5 3,1 4,5
ZYNOAO 67 |087 7,7 88 | 12,7
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5.5. HAekTpIKNA evépyerla

Etreidry To avrAiootdolo Bpioketal o€ repioxn mou £xel n AEH dikTua, n Tpo@oddTnon

TOoug Ba yivel atrd Ta dikTua TNG XAPNAAG TAONG.

O1 damdveg KaTtaokeung Tou avrthiooTaciou dev Ba emBapuvOoUvV HE KATOOKEUEG

UTTOOTABUWV.

5.6. TpopodoTikég Npapuég

H diactacioAdynon NG YPAUMUNG TPo@odoaiag Tou TTivaka YiveTal Je BAon Tn PEYIOTN
mBOav ZATnon kal TNV PeAAovTIKA emTaugnon. MNa Méyiotn Paivopévn loxt Smax =
1,73*400*Imax = 8,8 kVA kai Aaupavovrag tepibwplio emmavénong 30%, emAéyeTal
TpIpacik TTapoxr) No 3. Amd tov petpnti NG AEH péxpr Tov Mevikd Mivaka kai yia
mTapoxn No 1 ioxuog 15 KVA n tpogodoacia yivetal e kaAwdio Touldxiotov N.Y.Y. 5x6
xAOT>.

2Upowva pe Tov Kavoviopo EAOT HD 384.5.523, yia TpItToAIKO KaAwdIo evidg cwAnva
Méoa f TTdvw o¢ ToiXo, Bepuokpacia TrepIBAAAovTOg 35 oC Kal diatoury KaAwdiou 6
mm2, TTPOKUTITEI ETTITPETTOMEVN POPTION:

| =34*0,94 = 32,0 A
Tuverwe kaAwdio N.Y.Y. pe Siatopri 5x6 XAoT gival atréAUTa ETTAPKES, Je Sedouévn T

MEYIOTN atToppo@oulpevn éviaon Imax = 12,7 A.

ATT6 10 H/Z N 1pogodoaia yiveTal pe KaAwdio TouldxioTtov N.Y.Y. 3x25+16+16 xAoT> He
idIEG OUVONKEG eykaTAOTAONG OTTWG avwTépw (I = 73*0,94 = 68,6 A). To KaAwdIo givail
ATTOAUTA ETTOPKEG, HE OEDOPEVN TN MEYIOTN £VTACN TTOU UTTOPEI va TTapdoxel To H/Z Imax
=58 A.
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MpoTteiveTal avti Tou OIOKOTITA QOPTIOU KAl TwV ACQAAEIWV OTNV AQIEn Tou [evikou
Mivaka, n xpnoiyoTroinon autéuaTtou OIOKOTITN 1I0XU0G peyéBoug 160 A pe oTaBepd

MayvnTIKO OTOIXEIO KAl pUBUICOUEVO BEPUIKO.

5.7. E@pedpikn mapoX NAEKTPIKAG EVEPYEIAG

57.1. ATTaitTnon og IoxU

To H/Z Ba kAnBei va ekkivAoel TV pia avTAia AUPATwy, Kal va TPOQodOTACE! TIG

UTTOAOITTEG KATAVOAWOEIG.

A6 Tnv €ékdoon «HAekTpIkEG EykataoTdoelig KartavaAwTtwy — M. NTOkOTTOUAOG —
Ekdboeic ZATN — 2005» KAl OUyKeEKpIYEVA atmd Tov TTivaka 12.2 TTPOKUTITEl OTI yia
KivnTApa pe P2 = 1,3 kW kai atreuBeiag ekkivnon:

- Mapodikr Evepyodg loxug Ekkivnong P = 24,7 kW
- Mapodikry ®aivouévn loxug Ekkivnong S = 41,2 kVA
- NapodikA Aepyoc loxuc Exkivnone Q = (S%-P?)"*=33,0 kVAr

H 10XUG Twv UTTOAOITTWV AEITOUPYIKWYV QOPTIWV Eival :
- P = 2,5 kW(utréAorra @oprTia avtAlooTagiou)
- Q = P*tan(arccos(0,8)) = 1,88 kVAr

2UVETTWG N 1I0XUG TTou aTtraireital amrd 1o H/Z katd tnv ekkivnon, dnAadn yia JEPIKA
sec, gival:
- P=24,7+25=27,2 kW
- Q =33,0+1,88 = 34,88 kVAr
- S=(P+Q)" =442 kVA

‘Eva H/Z diaocTacioAoynuévo yia 1IoXu S, ptropei TTapodikd va TTpoo@Epel IoXU 3* S
ME TTTWon Taong 15%. Ekeivo TTou €0Tw Kal TTAPODBIKA deV ETITPETTETAI VA UTTEPBOULE,
gival n loxug P. Zuvettwg apkei va diactaciohoynBei To H/Z wg €€Ri¢:
- S =P/ cosg =27,2/0,8 = 34,0 kVA
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EmAéyetal H/Z pe duvatdtnTa TTapoxig ouvexoug IoXUog Touldxiotov 40 KVA kai
eCwTePIKES dlaoTaoelg Katd TTpooéyyion 1900X800X1450 (M*T1*Y o€ xAoT). H w@EAiun
IoXUG TTou TTapéxel 1o H/Z utd ouvexn Asiroupyia kail utrd péoo cos®=0,8 civar P=32

kW, evw 10 pelpa cival 58 A.

5.7.2. AgEauevn KQUaiUwv

MNa Ttoug kivnTApeg Diesel Twv H/Z avapéverar pia péon karavaAwon 200
yp/wpa/KVA. Mg dedopévn TNV aTmToppo@ouuevn I0XU O ouveXn A€iToupyia atrd TIg
avTAieg Tou avtAiooTtaciou 5,7 KVA, n avauevouevn wpidia katavadAwon Kauaoiyou Ba

eival 1,14 xAyp/wpa.

5.7.3. Avaykec agpiouou

To H/Z xpeidetan yia Tnv Asiroupyia Tou aépa yia kauon kal Yuén. Ztnv €kdoon
«HAekTpIKEG EYKaTaoTdoeig KatavaoAwTwy — M. NTokd1ToUAOG — EKdOOEIG ZTn — 2005»
divovTal ammd KATOOKEUAOTEG XAPOKTNPIOTIKEG TIUEG TNG ATTAITOUMEVNG PONG aépa ava

kW 1oxU00¢ ToU H/Z.

MNa P = 32 kW 1o atmrairoupevo dvolyua mpocdiopietal oe TouAdyxiotov A = 0,12

T.M.

5.8. ZUOTNUO METAYWYAS

MNa TNV Tp0POdOTNON NAEKTPIKAG EVEPYEIOG YIO KABE PeEPIA TOU TTivaka atmod TIG dUO
dIaQOPETIKEG TTNYEG, ONAadr AEH kai H/Z, Ba To1mmoBeTnBEi avd €vag TnAexeipiCOUEVOS
OIAKOTITNG (PEAE) TETPATTOAIKOG A€POG, BUVAUIKOTNTAG ioNG I MEYAAUTEPNG WE Tou H/Z.

O1 TnAexeipigdpevol dIOKOTITEG Ba gival PHavOaAWPEVOL PETAEU TOUG HE PNXAVIKN KAl
NAEKTPIKN HavOAAwon (KAEdA), WOTE va ATTOKAEIETAI o€ KABE TTEPITITWON N TTAPAAANAN

TPOPOdOTNON Kal atrd TG dUo TTNyES, dnAadry AEH kai H/Z.
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‘Evag TpI9acikdg emiTnenTAG Taoswg TNG AEH, peydAng akpifeiag, mmTnpei TIC @ACEIG
TOU OIKTUOU, KOl aV PEIWOEI N TAon £€0TW Kal PIAG AoNG KATW OPICUEVWY opiwv, Oivel

€VTOAR yia ekkivnon Tou H/Z kal yetaywyn oT1o SiKTUO TNG YEVVATPIOG.
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6. ANTIKEPAYNIKH NMPOXTAZIA - TEIQZEIZ

6.1. ESwTtepikil AvTikepauVvikh MNpooTacia

6.1.1. EkTiunon kepauvikou KivoUvou- ZTaBun TTpooTaciag

H ekTiynon Tou KepauvikoU KIVOUVOU Kal N avaykaio oTddun avTIKEPAUVIKAG
TTPOOTACIAg TwV KTIpiwv TTpoodiopifeTal katd EAOT 1412. H atrotiunon yivetal
oUPQwva PE €va BaoikO epWTNPATOAOYIO TTOU OTNPICETAI OTO AVWTEPW TTPOTUTTO KAl
TTapoucoiddeTal ota akdAouba:

1. Moiég givail ol S100TATEIG TG KATAOKEUN OOG ;

5,55 MHKOZ (M)
3,85 MAATOZ (M)
4,4 YWO: (M)

2. Xe mroid mepioxn TnG EAAGSag
BpPioKETAI N KATAOKEUN OAG ;
HpaBiag -

3. Ze 11 Béon BpioKETAI N KATAOKEUN OOG ;

| Anopoviopeyn o nediada ko ey undpxouy Ghheg KOTOOKEUES OF anadTaon 3H  w |

4. T €idoug €ival N KATAOKEUN ;

| Ko LI

5. T1 €idoug gival n oTéyn ;
| Ko LI

6. Ti €idoug agia UAIKWV gUTTEPIEXOVTAI OTNV KATOAOKEUN ;

| Kovovikrg akios rf KovovIEng SUphak TKOTTaS - |

7. Mwg AsiToupyei N KATAOKEUN OOG ;

| Kevd and aTopa - |

8. Moleg o1 ouvEéTTEIEG ATTO KEPAUVIKO TTARQYHA ;

[n2 ~|
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9. MMoid n duvaTéTNTa CWOTIKAG ETEURAONG ;

AUYOTOTNTO £4EQIPNG TWOTKG enspPooms unnpemy (NupodBeomkr), ooBevopopa) W |

AMOTEAEZMA

ANAITEITAI ANTIKEPAYNIKH NMPOZTAZIA katd EAOT 1197, Zt1d6un

2TV TTapouca Kataokeun €TAéyeTal n TrpooTacia péow akidag Franklin, H

QVWTEPW aTrairoupevn Z1d0un tpooTaciag IV TTpoUTToBETEl VIO UWPOS KATOOKEUNG

XOUNAS (<20u.) nuIywvia Kwvou £wg 55° yia TrpoaTaaia péow akidag Franklin:

21G0uN AKTiVa “Yyog Kataokeurg h(m) AGOTACEIC
MpooTaciag | Kuhiduevng Bpoxwv
katad EAOT | Z@aipag 20 30 45 60 (m)
1197 R(m)
wvia MNpooTtagciag (°)

I 20 25 * * * 5
1 30 35 25 * * 10
11 45 45 35 25 * 15
\Y 60 55 45 35 25 20

To eAGxI0TO PAKOG NAEKTPOdIWV YeEiwoNng ToTToBETNUEVWY OpICOVTIWG KaBopileTal

oUMPWVA PE TOV aKOAOUBO TTivaKa:

Eidikn avTtioTaon

ATTQITOUPEVO UAKOG

ATTQITOUPEVO UAKOG

ATTQITOUPEVO UAKOG

£6agoug p (m) (m) (m)
(Qm) 21G0unN | 2140un Il 2100un Nl & IV
500 5 5 5
1000 20 5 5
1500 35 15 5
2000 50 26 5
2500 65 37 5
3000 80 48 5

Mo KaTakOpu@a NAEKTPOBIA IOXUEI TO JIOO TOU PRKOUG.
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2TNV TTOPOUCA KATAOKEUN ETTIAEYETAI N EQaPHUOY OuvOUACHOoU BeUEAIOKAG YEIWoNG
(TTou XPNOIYOTTOIEITAI KOl WG NAEKTPOAOYIKN YEIWON) KAl KATOKOPUPWY NAEKTPOdiwY,

OTTWG AvATITUCCETAI OTA ETTOUEVA.

H 1000Uvaun JIAUETPOG NUICQYAIPIKOU YEIWTA (OTTWG n BepeNoKA yeiwon TTou

MEAETATAI OTNV TTPOKEIPEVN TTEPITITWON) diveTal aTTd TNV oxéon :
D=157*34

otrou D n 1co0duvaun (Péon) SIGUETPOG TOU DAKTUAIOU Kal A n ETTIPAVEIQ TTOU TTEPIKAEIETAI

aT1rd Tov OAKTUAIO.

270 UTTO UEAETN KTiPIO OTTWG TTEPIYPAPETAI KATWTEPW gival A=21,4 T.J. KAl CUVETTWG

D=4,4 . MpokuTrtel Aoimrév yia Tnv 1Ic0duvaun aktiva r = D /2 =2,2 .

EkT16¢ atrd TNV BepeAiokn yeiwon eykaBioTavTal Kal 4 KAaTakOpu@a NAEKTPOdIA OTIG

YWVieg TNG BepeAiwong evepyou prkoug Lv = 1,5 .

To ouvoAikG pAkog yeiwong L1 utroloyietal wg L1 = r+2*4*Lv = 14,2 u.,

oUP@WVa O PE TOV avWTEPW TTIVOKA yia 2TA0un TTpooTtaciag 1V, gival eTTapKEG.

6.1.2. ZuvomTikA Mepiypagr AAeikepauvou — lMeiwoeiwv AvTIKEpAuVIKAG MNpooTaciag

EykaBioTatal yia tnv avTikepauvikh TTpooTtacia 2talung IV kara EAOT 1197,
ouoTnua TToU aTToTEAEITaI ATTd:
- KaTaképuen akida (akida cUANWNGS — aAegikepauvou Franklin).
- aTmaywyo (KatakOpu@og aywyog OTo KTipio).

- KOTAOKEUEG YEIWoNG OTO £00POG.

H akida Franklin pAkoug 1 y., otnpietal o€ yaABaviouévn oidnpocwAnva 1 2" . H
Baon TnNG akidag Tou aAeCIKEpAUVOU TOTTOBETEITAI O UYWOg TOUAdXIoTOV 3 [. a1t Thv

TTAGKO OpOPNG TOU ICOYEIOU
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A6 Tnv Bdon TNG akidag gekIvd KATOKOPUQPOS aTTaywyodg, O OTToiog oTnv Avw
emM@AveIa TNG TTAAKAG OPOPAG Tou 1ooyeiou dlakAadieTal o€ dUo kKAGdoug. O kAGdol
QUTOI KATAAlyouv O¢ OUO QVTIDIQUETPIKEG YWVIEG TOU KTIOPATOG (avwdour), O1Tou Kal
OUVOEOVTAl MPE TIG OVAMOVEG TWV EYKIBWTIOPEVWY KATAKOPUPWY atraywywv. OAol ol

aTTaywyoi gival xaAupadivol, Bepud emypeudapyupwuévol, diatouns 10 xAoT.

To ouoTnua yegiwong eival PIKTO, atroteAolpevo atmmd Tavia XaAuBdivn Bepud
emyeudapyupwpévn OdlooTtdocswyv 40X4 XAOT. eykaTeoTnuévn o€ OIATALN KAEIOTOU
Bpoxou oTo OKUPOOEPa TwWv BepeAiwv TOu KTIpiou Kal 4 NAeKTPOdIa yeEiwong TTou
TOTTOBETOUVTAI OTIG YWVIiEG TNG KATOWNSG TWV BgpeAiwy, XOAURdIVA ETTIXOAKWPEVA ME
diaotdoeic ®17X1500 xAoT.

6.1.3. Akida Franklin

H akida Franklin Ba cival kataokeuaouévn atmmd NAEKTPOAUTIKA ETTIVIKEAWMEVO
opeixaAko (Ms/eNi) kai Ba gival KatdAAnAn yia otpign o cwAAva 1 72" . H ouvdeon pe

TOV aywyo KaBddou Ba yiveTal ue KOAGPO XAAKIVO ETTIVIKEAWMEVO PE AKPOOEKTN.

6.1.4. XaAuBdivog aywyog diatoung 10 xAoT.

O aywyoi TTOU XpPNOIMEUOUV WG aTTaywyoi yia Tnv akida, kabwg Kal ol
EYKIBWTIOYEVOI  OTO  OKUPOBEUO  KATAKOPUPOI  aTTaywyoi,  €ival  XaAuBdivol

EMYPeUdAPYUPWHEVOI eV BepUw, dlapéTpou P10 xAOT.

2uvdéovTal pe €IOIKOUG OQIYKTAPESG dlaoTaupwong atmmd emMPeudopyUPWHEVO €V
Bepuw XAAuBa. Ao id10 UAIKG gival KATOOKEUAOUEVOI KAl OI OUVOECHOI-OTNPIYMATA TTOU
ouvOE£ouV (avda 2 J. TOUAGXIOTOV) TOUG EYKIBWTIOPEVOUG aywyoug JUE ToV O10npd OTTAICHO

TOU OKUPOOENATOG.

41



Or1 eyKIBWTIOPEVOI KATOKOPUPOI ATTAYWYOi KATaAyouv oTnv BepeAiokn yeiwon,

OTTOU Kl CUVOEOVTAI JE TTAPOPOIOUG OPIYKTAPES YE TNV TaIvia TNG BEPEANIOKAG yeEiwong.

6.1.5. Tawia yeiwong xaAupdivn diatourg 40xXAoT. X 4 XAOT.

H Ttaivia yeiwong ToTroBeTeiTal EVTIOG TOU OKUPODENATOG OTA TTEPIMETPIKA TOIXEIO TWV
BepeAiwv TOUu KTIpiou O€ pop@ry KAEIOTOU OAKTUAIOU. ZUVOEETAl YE TOV OTTAIONO JE

€I0IKOUG OQIYKTAPES avd 2 .

2TIG 4 ywvieg TG BePeAiwong Tou KTIpiou, cuvdEovTal PUE TAV Tavia TngG yeiwong
MEow €10IKoU oPIYKTAPA, 4 aywyoi XaAKivol, diauétTpou ®8 XAOT., Ol OTTO0I0I EEEPXOMEVOI
amé TO OKUPOdEUa TnNG Bepediwong odeuovtag opifovTia, KATAAyouv oTa TEOOEPQ

NAEKTPOBIa TTPOCOETNG YEIWONC.

H ouvdeon Twv aywywv PE Ta NAEKTPODdIA, YIVETAI PE EIOIKOUG OQIYKTIPEG.

6.1.6. HAekTpddIO YyEIWONG

Ta nAekTpddia yeiwong Ba ecival diapétpou ®17 XAoT. kai prikoug 1500 xAoT.,
Bepud 1 NAEKTPOAUTIKA eTTIXOAKWMPEVA PE XAAUBDIVN wuxn Kal KoxAlotounon 5/8°° ota

U0 Akpa yia TNV duVATOTNTA ETTINAKUVOAG TOUG PE KOXAIWTHA opeIXAAKIVn pouga.

6.1.7. Kepaia padiouovrey

H kepaia eKTTOUTIAG KAl AQWng onPATwy Tou padiouOvTEU, ATTOTEAEI OTNV ouadia
I0aVIKA akida cUAANYNG KEPAUVWY, KOl CUVETTWG ATTAITEITAI ECEIBIKEUMEVN QVTIKEPAUVIKI

TTPOOTACIA. ZUYKEKPIUEVA:
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O 10716¢ yelwveTal PEOw aywyou XaAURBOIVOu eTTIWEUDOPYUPWHEVOU €V BEPUW,
dlapéTpou P10 xAoT 0¢€ évav atmmd Toug OUO KATAKOPUPOUG ATTaYwYOoUS AVTIKEPAUVIKAG

TTPOOTACIAG TOU KTIPIOU, CUVOEOUEVOG JE AUTOV PE KATAAANAO CUVOECUO-CPIYKTHPA.

6.2. EowTtepikn AvTiIKepauVviKA lNMpooTacia

6.2.1. [evikd oTOIXEIO

NAOdyw TnG eykaTAOTOONG €UAICOBNTWY OCUCTNUATWY QUTOMATIOPWY, TIPETTEI va
TTPOBAEPOE KAl oUCTNUA TTPOCTACIAG TOU €EOTTAICUOU ATTO OTHOOQAIPIKEG KAl AAAEG

UTTEPTAOEIG, OI OTTOIEG TOV KATATTOVOUV.

H 1TpooTacia emITUyXAveTal JEOW aTTAYWYWV UTTEPTAoEWV (SPD-Surge Protection
Devices), o1 otroiol gykaBiotavtal otov [eviko lMivaka XapnAng Taong (mmpwrelouoa
TTpooTacia), otov lNivaka AutouaTiopwy (deuTEpPEUOUCA TTPOCTACIA), KAl oTNV Bdon TG

KEPAIOG TOU PABIOPOVTEN £V OEIPA HE TO OPOAEOVIKO KOAWDIO.

6.2.2. [lpwTevouca TTpooTacia

O utroAoyiopdg TG OTABPNG TTPOCTACIOG MIOG QVTIKEPAUVIKNAG EYKATACTAONG,
yivetal pe Bdon 10 mpodTtutto EAOT 1412. ZTnNV TPOKEINEVN TTEQITITWON N avayKaia

oTalun TTpooTtaciag ivai n V.

2Upowva pe 1o AiBvég rpoTutto IEC61024-1-1, yia oT1dbun tmrpootaciag IV, To
MEYIOTO aVAUEVONEVO PEUNA KOPUPNG Kepauvou gival 100 KA. Zup@wva TTavta he To idlo
TPOTUTTO, 50 KA avapéveral va oUAAeyouv kal va odnynBouv TTpog Tnv yn atmo 1o
eEWTEPIKO OUOTNUA QVTIKEPAUVIKNG TTpooTaciag. Ta utroAomrmra 50 kA Ba kataveunbouv
OTO EVEPYEIOKO, TO TNAEPWVIKO, TO UOPEUTIKO OIKTUO Kal 0TO OIKTUO QUOIKOU agpiou

€QPOCOV AUTA UTTAPXOUV.
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2TNV MEAETWHEVN KATOOKEUN, ETTEION OEv UTTAPXOUV GAAa aywyiua SiKTua, TTPETTEI
va avapéveral 011 50 kKA Ba 0dnynBouv atrd 1O EVEPYEIOKO BIKTUO TTPOG TO ECWTEPIKO TOU
KTIpiou. ETT€1dA TO pelua auTtd KATAVEUETAI OE TPEIG PACEIS KAl TOV OUBETEPO, AVAUEVETAI

MEYIOTO KPOUOTIKO pelpa évraong 12,5 KA.

2UuveTTwG oTov lMevikd MNMivaka XaunAng Tdong, YeTd Tov yevikd SIOKATITH KAl TTPIV
ATTO TIG YEVIKEG QOQPAAEIEG TOTTOBETOUVTAI ATTAYWYOI KPOUCOTIKWYV UTTEPTACEWYV (OTIG TPEIG
QACEIG KAl TOV OUOETEPO) HE OVOUAOTIKO peUMa eKPOPTIONG 70 KA UTTO KPOUGTIKY TAON
Kupatopop@ng 8/20 us kal PEVIOTO peupa ek@opTions 150 KA uttd KpouoTiKh TAon
Kupatopop@ns 8/20 us, 15 kA utd kpouoTikry Tdon kupatopopeng 10/350 us . H
Tapapévouca TAON UTTO TO OVOMAOTIKO pelua  €TMIAEyeTal  ATTO  KATAAOYOUG
KataokeuaoTwyv 1,6 KV, woTe va TTOPEXETAI ONUAVTIKY TTPOOTACIA OTIG KATAVTN
EUPIOKOUEVEG NAEKTPOVIKEG OUOKeUéG (Soft Starter, petpnTikég diatagelg, PLC,

POBIOPOVTEN KATT).

6.2.3. Aeutepelouca TTPOCTATIO

Atgutepelioucd TTPOCTACIA YPOAUKWY TPOPOO0Tiac

MNa T1pdobeTn TPOCTACIO TWV  €UAICOBNTWY NAEKTPOVIKWY OCUCKEUWYV TTOU
BpiokovTal otov lNivaka AuTOUATIOUWY, TOTTOBETOUVTAI OTNV YPAUMN TPOPodoaiag Tou

Mivaka atraywyeic utTepTAcEWY dEUTEPEUOUCAG TTPOCTACIAG.

O1 atraywyeic TotTroBeToUVTAl TTAPAAANAQ TTPOG TO BIKTUO, TOCO OTOV AYWYO PACNG
000 KOl OTOV OUBETEPO, £XOUV OE OVOUAOTIKO PEUMa ekPOPTIONG 15 KA UTTd KPOUOTIKNA
Tdon KupaTopop®nrg 8/20 ps, PEVIOTo pelpa ek@opTiong 40 KA uttd KPouoTIKh Taon
Kupatopop@ng 8/20 s, kal TTapagévouca taon 1,6 kV utd kpouoTikr) taon 30 kA

Kupatopop@ng 8/20 ps, 0,95 kV utré kpouaoTikr Taon 5 kA kupaTtopopenig 8/20 us.
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6.2.4. T[lpooTacia padIONOVTEU

TotroBeTeiTal aTayWwWyOg UTTEPTACEWY OPOALOVIKOU KOAwdiou ev oelpd PE TO
KAAWDIO, YIO TNV TTPOCTACIA TWV CUVOEDEUEVWY OUCKEUWY OAAG Kal TwV avOpwITwy,

aT1rO KEPAUVIKO TTANYMA OTOV I0TO TWV KEPAIWV.

ToTroBeTOUVTAI ETTIONG ATTAYWYOI UTTEPTACEWYV (TTAPAAANAQ TTPOG TO BiKTUO, TOCO
oToV aywyo @daong 600 KAl OTOV OUBETEPO) TTAPOMOIOI PE QUTOUG TNG TTPWTEUOUCOG
TTPOOTACIAG, OTAV TTAEUPA TPOPOOOTIag TOU PABIOUOVTEW, VIO TTPOCTACIA TOU NAEKTPIKOU

OIKTUOU TOU KTIpiou.

6.3. HAekTpoAoyikég Neiwoeig Kal looduvapikég Zuvdéoeig

6.3.1. [evikd oToIXEIO

O1 NAeKTPOAOYIKEG YEIWOEIG TTOU TTPETTEI VA KOTAOKEUOOBOUV OTO QVTAIOOTACIO,

OIaKPIVOVTAI O€ YEIWOEIG TTPOCTACIAG KAl AEITOUpYiag.

H Oepeliakny yeiwon otnv omoia kataAyel 1o ZAll, Ba Asiroupyei Kal wg
NAEKTPOAOYIKN YyeEiwon TTpooTaciag. Evidg Tou 10oyegiou Xwpou kKal 600 1o duvaTdv TTIo
kovtd otov I.IN.X.T. B8a kataokeuaoBei avapovn yeiwong he 1Icoduvapiké Cuyd. Avauovn

YEIWONG Kal 1I000UVAUIKOG CuyOG Ba KATOOKEUOOBEI KAl OTOV XWPO TOU UTTOYEIoU.

H ouvdeon TNG avauovig yeiwong Je Tn BepeNakn yeiwon Ba yivetal ye aywyo
XAAKIVO-TTOAUKAWVO BIATOUAG TOUAAXIOTOV 25 mm2, eyKIBWTIOPWEVO OTO OKUPODENA Kal

OUVOEOUEVO E TOV OTTAIOUS avd 2 m Péow KATAANAAWY OQIYKTAPWV.

2.€ QVELAPTNTN Yeiwon Asiroupyiag (TPiywvo KATAKOPUPWY NAEKTPOBIWV) CUVOEETAI

0 KOPBOG Tou acTépa Tou H/Z.

45



6.3.2. Tewoelg TTpooTaCiag

H Bepeliakn) yeiwon £xel Teplypa@ei oto Ke@AAaio Tou Z.A.lN.

6.3.3. T[€iwon Asiroupyiag H/Z

KaTtaokeuddetal EeXxwpIoTO oUoTnUa yeiwong Asiroupyiag oudeTépou KOPPBou TNG
yevvATpiag Tou H/Z. To cuoTtnua atroTteAcital ammd opdda nAEKTPOdiwV TTAPOUOIWY HE
auTtd Tou Z.A.T1. TToU TTEPIYPAPNKAV aVWTEPW, TO KABEva OPWGS PAKOUG 3 Y. (EVvwuéva
OUO nAekTPddIa Twv 1,5 Y. HEOW TNG EIBIKAG POUPAG ETTEKTAONG). 2TNV KEPOAR TOUG
KATOKEUAZETAI QPEATIO OUVOEONG KAl EAEYXOU OTTWG TTEPIYPAPETAl OTa Teuxn TeEXVIKAG

Mepypagnig kal Texvikwy MNpodiaypagwy. O aywyog yeiwong eival NYY 35 1.xAoT.

To ovuoTtnua yeiwong Asiroupyiag TTPETTEl va gival ave¢dptnTo amd 10 cuoTnua
YEiwoNg TTpooTaciag. AveEdpTnTa CUCTAUATA YEiwong BewpouvTal 6Tav To TTEdI0 PONG
TOU €vOG Oev emnpEeddel 710 AANo. AuTO emmITUyxAveTal OTaAV N ammooTacn Twv Ouo
ouoTNUATWY Yyeiwong €ival TouAdxiotov 8-10 @opég Tnv peyaAuTtepn OldoTaON TWV
YEIWTWV. ZTNV TTPOKEIYEVN TTEPITITWON TTOU XPNOIKMOTTOIOUVTAl NAEKTPOdIA PYAKOUG 3 U.,
TO TTANCIEOTEPO NAEKTPODdIO TTPETTEI va PBPIiOKETAI 0 ATTOOTACN TOUAAXIOTOV 25-30 p.
atdé TNV yeiwon Tou KTipiou. EKTOC autou, yia Tnv ouvdeon Tou Tplywvou Pe 10 H/Z
xpnoigotroieital aywyos NYY kal OXI YUUVOG TTOAUKAWVOG aywyog XAAKoU, O OTToiog

dnuIoupyei yupw Tou TTEdIO PONC.

Kai BéBaia yia Tnv TTAfpn amodoon Twv NAEKTPodiwy, auTd TTPETTEI VA ATTEXOUV

METAEU TOUG ATTOOTACT) TOUAAXIOTOV (2 * WAKOG NAEKTPOdIOU) = 6 .

H avrtiotaon 1ou TTapouciddel yeiwon Pe papoocideic yeEIwTES, diveTal atmmd Tnv
oxéon:
Ra = pe/Lv
otTou Ra n avriotaon g yeiwong (Q), pe n €10IKN avTiotaon Tou £ddgoug (Q*u) kai Lv

evepPyO PNKOG TOU NAEKTPOdIoU (M).
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2UPQWVA PE TOUG KAVOVIOPOUG, N avtioTaon autig TNG YEiwong TTPETTEN va gival
MIKPOTEPN a1t 10 Q. Adyw TNG PUONG TOU £DAPOUG, AVOUEVETAI VA ETTITEUXOEI EUKOAQ N

TTpoavagepBeioa atraitnon.

6.3.4. Kupiog Aywyog lMeiwong - looduvapikEG ZuvOETEIg

H nAekTpoAoyikr) eyKaTtdoTaON TOU QVTAIOOTACIOU, T WETOAAIKA pépn Tou H/Z, n
METOAAIKI]  yEPAVOYEQPUPA KAl Ol AYyWYOi YEIWONG Twv ammaywyéwyv UTTEPTACEWV
ouvdéovtal pe Cuyd e€iowong Ouvauikou (Iooduvapiky yéeupa) 1 KateuBeiav o€

avapovr yeiwong.

O1 deuTePEUOUOESG I00OUVAUIKEG CUVOEDEIC TWV NAEKTPOAOYIKWY EYKATAOTACEWV
Qa@OPOUV TNV 1I000UVAUIKA oUvOEon OAWV TwV PETAAAIKWY aywywv ToUu avTAlooTaciou,

TTOU YEITVIAZouv JETAEU TOUG.

2UPQWVa Pe Toug Kavoviopoug HD384, yia kupia TTapoxIKr YPAUMN 6 T.XACT. Kal
aywyo TTpooTaciag 6 T.XACT. TTPOKUTITEI BEWPENTIKA dIATOUN TWV AyWYWV KUPIAG YEIWoNG
6 T.XAOT. Kal KUpPIAG 1000UVAUIKNAG TTpooTaciag 4 T.XAoT. EmAéyovtal yia TIG KUPIEG
YEIWOEIG (CUMTTEPIAQUBAVOVTAI KAl Ol Aywyoi TTOU OUVOEOUV TIG AVAUOVEG YEIWONG PE TN
Bepeliokr yeiwon) kaAwdia N.Y.Y. diatoung 25 1.XAOT., yia TIG KUPIEG 100OUVOUIKES
ouvdéoelg KaAwdia N.Y.Y. diatouig 6 T.XAOT., yia &€ TIg deutepevouces KaAwdia N.Y.Y.
O1aTOUAG 4 T.XAOT.
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7. TAAANTQZEIZ

7.1. Mlevikd otoixeia

2¢ OTol0 e€ykKaTAoTAON XPNOIUOTTOIOUVTAl MNXAVAMATO ME KIVOUMEVA MEPN, Eival
QVOTTOQEUKTN N EUPAVION TAAAVTWOEWYV. Ol TOAQVTWOEIG QUTEG TTPETTEI VA TTEPIOPIOTOUV
o€ ATTOOEKTA €TTITTEDA, EIOIKA O€ ONEIa TTOU UTTOPOUV va €TTNPEACOUV TRV ATTOd0CT TOU
e€ommAiopou. TMpoBAApaTa TTou PTTOPOUV va dnuioupynBouv eival BAABES KOTTWONG,

B86puBog kal eBopd.

7.2. Aréyepon TaAAvTwWoEwyV

O1 KkupioTEpPeg TTNYEG OIEyEPONG TOAAVTWOEWY TIOU  TTPOEPXOVTAl OTTO  AVTAIEG,
TTapaTiBevral KAaTwWTéEPw, Padi PE TIG AVTIOTOIXEG ouxvoTNTEG. H o€Ipd gival kat'auouoa
ouxvotnta. O deuTepog aplBudg otnv TrapdoTtacn 1:N eival To TTOAAQTTAGOIO TNG

TaxUTNTAG TTEPIOTPOPAG.

7.2.1. 1:1. AvTioTOIXei 0TV ouxvoTNTa TNG TAXUTNTAG TTEPICTPOPAG TNG QAVTAIOG.
2UvNBwg gival N Kuplapxouoa dIEYEPCT Kal TTPOEPXETAI ATTO TIG TTAPAKATW AITIEG:

- ACuyooTOOUIEG OTIG TTEPIOTPEPOUEVES HACEG

- YOPAUAIKEG BUVAEIG TTOU TTPOKAAOUVTAI OTTO TO KEAUYOGS

- MepioTpe@dpeveg UDPAUAIKEG OUVAMPEIC TTOU TTPOKOAOUVTAlI OTTO  JOVOKAVOAN

TITEPWTN

7.2.2. 1:ApiBud KavoAiwyv. AVTIOTOIXEI 0TV OUXVOTNTA TNG TAXUTNTAG TTEPIOTPOYPNG
TNG avTAiag e1Ti TOV apIBUO Twv KavaAiwy TG TITEPWTAG. MpoépxeTal atrd TIGC TTAPAKATW

QITiEG:
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- YOPaUAIKEG BUVAEIG TTOU avaTtTTuooovTal 0tav éva KavaAl Trepvdel ammd (wvn Tou

KEAUPOUG PE avOoOoIOUOp®N TTiEoN

7.2.3. 1:ApiBud Kavahiwv e1ti Tov ApiBud Odnywv lMrepuyiwyv. MpoépxeTal atmo TIg
TTOPAKATW QITIEG:
- AIOKUPAVOEIG TNG TTiEONG KABWGS €va KAVAAI TTEPVAEI UTTPOOTA aTTO 0dNyO TITEPUYIO

(yYAwooa)

7.2.4. 1:MeyaAuTtepoug ApiBuoug. MNpoépxovTal atrd TIG TTAPAKATW AITIEG:
- 2UuvNBwg atrd Tov nAekTpokivnTipa. MTropei va TTpokalouv B6pufo, aAAG dev

ETTIPEPOUV DOUIKA TTPORARUATA.

7.3. TpoTmol peiwonNg TAOAAVTWOEWYV

O1 TTapakdTw KAvOveS TTPETTEI VA TNPOUVTAI WOTE Ol TAAAVTWOEIG va TTeplopifovTal

o€ aTtToOeKTd £TTITTESA:

- OAa 1a pépn trpétrel va gival oTifapd Kal otaBepd ouvdedepéva Pe akAovnta
oTNEIyMATA, WOTE Ol TTPWTEUOUCEG DIEYEPOEIC VA €XOUV OUXVOTNTEG KATW ATTO TIG
€AAXIOTEG IBIOOUXVOTNTEG TOU CUCTANATOG.

- Emeidff o1 Tohaviwoelg eival ave¢dptnteg amd Tnv  BapltnTa, TTPETTEl VA
TTPoBAETTOVTAI KAI OTNPEICEISC OTAV OPICOVTIa diEUBUVOT.

- O1 ocwAnveg TTpéTTel va €xouv dia oTApiEn oe atmootacn 1/3 Tou KPIGiKoU PAKOUG
Toug, amd TNV avTAia (KPioIJo PAKOG €ival TO PAKOG TTOU AVTIOTOIXEI OTNV TTPWTN
IB100UXVOTNTA).

- To PMAKOG TWV aywywv TTEETTEl va gival JIKPOTEPO atrd To 70% TOU KPIGiUOU PRKOUG
TOUG.

- Bapid egaptriparta (61mwg peyAAeg BAVEG), TTPETTEI va OTNPICOVTAI ETTAPKWG.
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7.4. Id1oouXvoeTnTa TAAAVTWONGS CWARVWY

H 18loo0uxvoTNTa KAPTITIKAG TAAAVTWONG CWAAVWY TToU gival TTAAPEIS JE peuoTd, diveTal

atrd Tnv oxéon:

w:(n+x)22*7r2* E*(Da* - Di%)
L p*[Da* — D> *(1-Fm))
p

OrTrou:
w = Id1o0uUxvoTNTA (rad/dA)
E = pérpo Tou Young (N/p?)
L = upnAkog (M)
P = TTUKVOTNTA UAIKOU CWARva (x)\yp/u3)
n = TAgNn TNG 1IB1I00UXVOTNTAG
X = 0 yia atTAf oTAPIEN TWV AKPWV

0,25 yia TTAKTWon Tou evog AKPou

0,5 yia TTaKTWonN Kal Twv dUo AKPWV

-0,5 yia TpooAo
Da = eEWTEPIKN DIAPETPOG CWAAVA (M)
Di = EOWTEPIKN DIAPETPOG CWAAVA (M)
Pm = TTUKVOTNTA TTEPIEXOMEVOU PEUCTOU (x)\yp/u3)
7.5. Atrootdoeig ZTApIEng Aywywv AvTAiooTaociou

Emeidn cival yvwoTh n Kupidotepn ouxvotnTa dIEYEPONG (CUUTTITITEI JE TNV OUXVOTNTA
TTEPIOTPOPNAG TNG AVTAIOG), TO KPIOIUO PAKOG TwV XPNOIKMOTTOIOUUEVWY OTO AVTAIOOTACIO

OWANVWYV TTPOKUTTTEL
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(n+x) *n° E*(Da* - Di")

Lxpio = P *
@ p*[Da’> —Di**(1- Pm)]
p

Ortrou:
Lkpio=  Kpioipgo pAKoG (M)
w = 2875*1/30 = 300,9 (rad/dA) cuxvotnTa diEyepong
E = 2,10*10"(N/p®) pérpo Tou Young yia XGAUBG
p = 7900 (x)\yp/u3) TTUKVOTNTA XAAUBa
n = 1 14N TNG TTPWTNG 1IBI00UXVOTNTAG
X = 0,5 yiaTTaKTWon Kal Twv U0 AKPpwV
Da = 0,0889 (M) e€wTepIKA SIAUETPOS CWARVA
Di = 0,0828 () ecwTepIKA SIAUETPOS CWANvVA
Pm = 1100 (XAyp/p®) TTUKVOTNTA TTEPIEXOHEVOU PEUGTOU

MpokUTTTEI AOITTOV:
Lkpio = 3,0 (M)
Na va atogeuxBouv TTPORAANATA TOAQVTWOEWY, TIPETTEI KOTA TA AVWTEPW T

oTnNEiyuaTa oTIC CWANVWOEIS va TOoTToBeTNBoUV KABe 0,7* Lkpio = 2,1 (M).

Mpétrel etriong va TomoBeTNBEl £Eva oThApIypa o€ attéoTtaon 1/3* Lkpio = 1,0 () amd Tnv

KaTtaBAiyn TnG avTAiag.
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List of cables

Cable -WC1 -

Length

Sections

Type of cable (Phase and Neutral)
Insulation (Phase and Neutral)
Conductor (Phase and Neutral)
Section of Phase

Section N

?\;pe of cable (PE)

Insulation (PE)

Conductor (PE)

Section of PE

Load current Ib
Forced load current Ib
Carrying capacity 1z
Voltage drop

Working temperature

Standard

Method of installation

Installation:

Number of trays

On multiple layers

Number of adjacent circuits

Adjacent conductors different in section
Number of layers

Number of trunks

Thermal soil resistivity

Installed in room with fire danger

User factor

Ik max

Ik min

Protection

Protected against overload by:
Protected against short circuit by:

Protected against indirect touch by:

-QF1

5
4x(1x6)+1G6

Multi-core

PVC

Cu

1 x 6,0

1 x 6,0

Core of a multicore cable
PVC

Cu

6,0

12,7

31,8
0,08
40,6

IEC60364
Surface mounted

In conduit

1,30

1,000
0,000

Ok
Ok
Ok

[m]

[mm]?

[mm]*

[mmp*

(Al
(Al
(Al
[%]
[C]

[mK/W]

[kA]
[kA]
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List of circuitbreakers

Circuit breaker -QF1
Code 1SDA050872R1
Description T1B 160 TMD25-500

Rated voltage 400 [V]
Temperature 40 [°C]
Current Ib 12,7 [A]
lcu 60947-2 16,00 [KA] @ 400 [V] lcs 16,00 [kA] @ 400 [V]

Relay: ™
Rated current @ 40 [°C] 25 [A]
Rated magnetic current 500 [A]

Settings of thermomagnetic relay

Thermal setting 21,3 [A]
Pre-fault load current 12,7 [A]
Magnetic setting [A]

Settings of electronic relay

Function L: L= t=

Function S: S= t= Zone selectivity:
Function I: | =

Function G: G= t= Zone selectivity:
Function LR: LR=

Function U:

Residual current relay

Code
Description RC221/1
Settings Id= [mA]
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Circuit breaker
Code

Description

Rated voltage
Temperature
Current Ib

Icn 60898

Relay:

Rated current

-QF3
2CDS253001R0104
S$203-C10

6,00 [KA] @ 400

@ 40 [C]

Rated magnetic current

Settings of thermomagnetic relay

Thermal setting

Pre-fault load current

Magnetic setting

Settings of electronic relay

Function L:
Function S:
Function I:
Function G:
Function LR:

Function U:

Residual current relay

Code
Description

Settings

Ics

0,00 [kA] @ 400 [V]

400 [V]
40 [°C]
45 [A]

™

9 [A]
100 [A]

(Al
4,5 [A]
(Al

Zone selectivity:

Zone selectivity:

ld= [MA]

DOCWin
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Short circuit currents at busbars according to IEC 60909-1

Busbar -B2
I"k LLL 0,937 [kA]
Ik LLL 0,937 [kA]
Ip LLL 1,352 [kA]
10 [ms] 20 [ms] 70 [ms] 100 [ms]
Ib LLL 0,937 0,937 0,937 0,937 [kA]
Idc LLL [KA]
Ibasym LLL 0,937 0,937 0,937 0,937 [kA]
I"k LL 0,812 [kA]
Ik LL 0,812 [kA]
Ip LL 1,171 [kA]
10 [ms] 20 [ms] 70 [ms] 100 [ms]
Ib LL 0,812 0,812 0,812 0,812 [kA]
Idc LL [KA]
Ibasym LL 0,812 0,812 0,812 0,812 [kA]
I"k LE 0,903 [kA]
Ik LE 0,903 [kA]
Ip LE 1,302 [KA]
10 [ms] 20 [ms] 70 [ms] 100 [ms]
Ib LE 0,903 0,903 0,903 0,903 [kA]
ldc LE 0,010 0,000 [KA]
Ibasym LE 0,903 0,903 0,903 0,903 [kA]
I"k LN 0,479 [KA]
Ik LN 0,479 [kA]
Ip LN 0,692 [kA]
10 [ms] 20 [ms] 70 [ms] 100 [ms]
Ib LN 0,479 0,479 0,479 0,479 [KA]
Idc LN 0,050 0,004 0,000 [KA]
Ibasym LN 0,482 0,479 0,479 0,479 [KA]
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Curves

1E45

Time current curve LLL

1E3s \

1005

\

\
NN

N

NN

15 \\1"-\ N
R \
1E-23 \

0.1kA

kA,

10kA,

-QF1, T1B 160 TMD25-500

-WC1

-QF3, S203-C10

DOCWin

57



MNINAKAZ NMEPIEXOMENQN

1. TENIKATIATO ANTAIOZTAZIO AYMATQN ....ooeeiiiieiieieieeeeieeeeeeeeeeeeeeeanenasnnaaannaes 2
S ANV {176 VAV I AV o § (o (o o (0 10V V2SR 2
1.2 2ZUVOTITIKR TTEPIYPAQP TNG OIATAENG ATTAYWYAS TWV OKOABAPTWV....ee e, 2
2.  XAPAKTHPIZTIKA ZTOIXEIA T'IA TON YNOAOIZMO TOY ANTAIOZTAZIOY..3
2.1 Tapoxég yia TOUG UTTOAOYIOHOUG TOU QVTAIOOTOGIOU. ..uuvueeeeeeeeeeeiiiiiieeeeeeeeeeees 3
2.2 XapakTNPIOTIKA OTOIXEIA YIA TO AVTAIOOTACIO ... cceeeeeeeeeiiiiiee e e e eeeeeeeeeiaa e e e e eeeeeeens 3
2.3 Tewpetpikd UYPog AVTANONG KAl OTTWAEIEG  CWANVWOEWV avTAIOOTATIOU ....... 4
2.4 EKAOYA OIOUETPOU OYWYUDIV ...eieeiiiiiiiieeeeeeeeeeeeasnnaaeaeeeeeeeeesnnsnnaaaeaeeeeessnnnnnnaaeaaeeeennns 7
3. EAEMXOZ XPONOY NMAPAMONHZ AYMATQN 2TOYZ KATAGAIMTIKOYZ

F IO 1 ) PP 9
R 20 B I A V71 B2 o€ [o (PRSP 9
3.2 YTTONOYIOHOI OVKOU ...vvviiieeeieeeeeeeeie e ettt e e e e e e e e et e e e e e e e e eeeennnnnaeeeeeeeeenees 9
3.3 YTTOAOYIGHOI XPOVOU TTOPOPOVIIG ..eeeeeeeeeeeeeeieiie e e e e e eeeeeete e e e e e e e e eeeeannaneaeeeeeeenens 9
4.  YIOAOTIZMOI ANTAIOZTAZIOY ..o 10
4.1 APIBHOG OVTAIUIV ..ceeieiiieee e e e e ettt e e e e e e e e e et e e e e e e e e eeeasasanaeeeeaaeeeeessnnnnnaaeaeeeeenens 10
4.2 YTTOAOYIOHOG OTTWAEIV ...eieeieiiiiiiee e e e eeeeeeeetea e e e e e e eeeeeaasnnaeeaeeeeeeeeesnnnnaaeaaeeeeenens 10
4.3 MavoETPIKO UYPOG PE OVOUACTIKH TTAPOXH OVTAIOG. ovevveeiiieeeeeeeeeeeeiiiee e e e e e e eeeees 13
N [ (U0 Y Y 1 1P 13
4.5  HAEKTPOKIVITIIDOG ceettuuueeeeeeeeeeettiaieaaeeeeeeeeeaesaaaaeeeeeeeeeassssnnaaaeaeeeeeessnnnnnaaaeaeaeeenens 17
4.6 AVTITTANYHOTIKEG OIOTOAGEIG ....eeeieieieiiiiiiieiieiieeeeeee e e e e e e et e e e et e e e e e et e e e et e e e e e e e e e e e eeaeeaeeaeaes 17
4.7 Kabopiopog dykKou uypoU BAAGUOU OVTAIOOTOGIOU ......cvveeeiieeeeeeeeeeeiiiiieaeeeeeeeeeens 21
5. HAEKTPOAOTIIKOI YIOAOTNIZMOI ..o 29
T B o 7, ¥ o Yo T A V2 o1 00 Ualo AV 7, (o (O 29
5.2 KIVATAPEG AVODEUTHAPUIV ..uuneeeeieieeeiiiee e e e e e e e eeeeeee e e e e e e e e e eeeansaaneeeeeeeeeeesnnnnnaaaeeens 30
5.3 ®oprtia @wTIOPOU Kal PEUMATOSOTWYV — YTTOTTIVAKAG QUTIOHOU ... 31
5.4 TEVIKOG NAEKTPIKOG TTIVOKOG «.eieeieeeeeieeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeeeaeeeees 33
5.5 HAEKTPIKA EVEDVYEID . ...oeuueeiiieeeeeeeeeeeie e e e e e e e e ettt e e e e e e e e e eeeaasa e e e eeeeeeeeennnnnaaaeeens 34
5.6 TPOPOOOTIKEG TPAPMES weuuueeeeeeeeeeeeeeee e e e e e e ettt e e e e e e e e e ee e a e e e e e e e e e eeeannnaeeeeeas 34
5.7 E@edpIKA TTAPOXA NAEKTPIKAG EVEPYEIUG ...eeeeeeiiiiiieeeeeeeeeeeeeeeeiee e e e e e e e eeeeennnnneeeeeeas 35
5.8 ZUOTNHO HETOYWYIIG werrrrunnieeeeeeieeeeteitaaeeeeeeeeeeesssnnaaaaaeeeesesesnsnnaaaaaeeeeesessnnnnaaaeees 36
6. ANTIKEPAYNIKH MPOZTAZIA-TEIQZEIZ ..o 38
6.1 ECwTePIKA AVTIKEPAUVIKI TTPOOTAGIO ...t 38
6.2 EowTtepIKR AVTIKEPAUVIKI MTPOOTAGIN ... 43
6.3 HAekTPOAOYIKEG IMEIWOEIG KOI |OOBUVAUIKEG ZUVOEDEIG....cciiiieeiiieeeeeeeeeeeeeiiieee e 45
7. TANANTQZEIZ ... 48
4% B I A 1o o1 e )€1 (o (O 48
VAN EAVZ X o Lo 1 T £ 7,Xo Vi (¥4 o £ (00 Y2 48
7.3 TPOTTOI HEIWONG TOAAVTUIOEUIV .eevveeiiieeeeeeeeeeeeeeenaaaeeeeeeseeennsnnaaeeeeeeeeeesnnnnnaaaaeens 49
7.4 10100UXVOTNTA TAAGAVTWONG GWANVIIV ... e e e e e e e e e e e e e 50
7.5 AToOoTAoEIC ZTAPIENG AYWYWV AVTAIOOTACTOU. ..uuuiiieeeeeeeeeeeiiiiee e e e e e e 50
NMAPAPTHMA HAEKTPOAOIIKQN YIMOAOTIZMQN. ... 52

58



	03.3_TE_ΗΜ_A3.doc
	ActiveReports Document
	ActiveReports Document
	ActiveReports Document
	ActiveReports Document
	03.3_TE_ΗΜ_A3.doc

		2019-03-18T09:20:58+0200
	ΑΚΡΙΒΕΣ ΑΝΤΙΓΡΑΦΟ




