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1. FENIKA IT'IA TO ANTAIOZTAZIO AYMATQN

1.1 AVTIKEIMEVO EYKATAOTAOEWYV

2T0 KEQAAQIO auTO TTEPIAAPPBAVETAlI N AVATITUEN TWV  NAEKTPOUNXAVOAOYIKWV
EyKOTAOTAOEWY ToUu  AvtAhiootaciou A-5 kaBwg kal  ouvioun avaAuon  Twv

XPNOIUOTTOIOUPEVWY OTOUG UTTOAOYIOHOUG BEWPNTIKWY OXECEWV.

ATTO TOV UTTOAOYIOUO TOU KATABAITTTIKOU aywyou éxoupe ocwAfiva HDPE 1pitng yevvedg
®125 xAot. — 10 aty. MKog Tou aywyou ico pe 593 p. Oa eykataoTabouv dUo TTapdAAnAol

aywyoi ol oTroiol Ba epyddovTal EVAAAGE,.

1.2 ZUVOTITIKH TEeEPpIypa®nR T1Tng d1dTa¢Ng AMAYWYNASE TWV

aKabdpTwWyV

To avrAiooTdoio avamTuooeTal o€ dUo eTTiTeda. KAatw atmod 1o €dagog diatdocoovTal
OUo uypoi BdAapol AvtAnong. ZT0 1I00YEI0 UTTAPXElI EVIAIOG XWPEOG TTOU TOTTOoBETOUVTAI Ol

OIKAeidEeG, o IMevikdg MNMivakag XaunAig Tdong kai To HAekTpoTtTapaywyod Zeuyog.

2TOUG uypoug BaAdpou; TotroBeTouvTal 2 aviAnTIKG cuykpoTtriiuata (1 Asiroupyikd + 1
eQedpIKG), Ta oTToia evepyoTrolouvTal eVOAAGE pEOW TOU CUCTAMOTOG QuTOPATIOPOU. To
ekdoToTe AciToupyikd avtAnTIKO OuykpOTnPa KOTaBAiBel oTov avTioToixo KAAdO TOou
KAaTaBAITTTIKOU aywyou. YTrdpxel BEBaia n duvardtnTa va evotroinBouv Ol CUAAEKTEG TWV
QVTANTIKWY OUYKPOTNUATWY, £TO1I WOTE PE KATAAANAOUG XEIPIOPOUG BIKAEIdWY, N CUVOAIKA
TTapoxn va dIEPXETal TTAVTA ATTO €vav KATABAITITIKO aywyo (TTX o€ TTepITTwon BAGBNG Tou
GA\ou aywyou). Etriong utrdpxel n duvatdotnta (TTX av TTapaoTei avAykn Koabapiopou-

ETTIOKEUAG VOGS UypoU BaAduou) n dvtAnon va yivetal atro évav pévov uypo B8aAapo.



2. XAPAKTHPIZTIKA XTOIXEIA T'IA TON YINOAOIIZMO TOY
ANTAIOZTAZIOY

2.1 NMapoxég yia Toug uTToAoyiopoUg TOU aVvTAloOoTOaOiIOU

210 TeUXoG TNG Texvikng ‘EkBeong tng MeAETng atroxéteuong €xouv AngBei ol

e€utTnpeTOUpEVOI TTANBUCHOI aTTO TO BIKTUO OKOBAPTWV.

O1 utToAOYIOHOI TWV TTAPOXWV QIXMWY TTOU akoAouBouv yivovTtal cUpgwva pe 6oa
€XOUV TTPOTABEI OXETIKA PE TNV KATAVAAWON ava ATOPO, TOV CUVTEAEDTH] QIXUAG TTAPOXWY Kal

TIG EI0POEG OUPBPIWV.

H 1mTapoxry Me Tnv otroia utroAoyideTal n SIGPETPOG TOU KATABAITTTIKOU aywyou Kal Ta
KATOOKEUAOTIKA XOPpaAKTNPIOTIKA Tou avTAlooTaciou, TTpocdiopileTal yia opiovTa 40€Tiag, Kal

OTTWG TTPOKUTTITEI aTTO TNV MeAETN ATToXETEUONG Eival:

Q 16,10 AIT/SA.
H mapoxr ue TNV oTroia dilaoTacloAoyouvTal ol avTAieg (Kal CUVETTWG UTToAoyifovTal Kal
Ol YPAMMIKEG KAl TOTTIKEG QTTWAEIEG TTOU KOAOUVTAI VO QVTIUETWITIOOUV), TTPOCdIoPICETal YIa

opiCovta 20€Tiag, Kal OTTWG TTPOKUTTITEI aTTd TNV MeAETN ATToXEéTEUONG Eival:

Q 13,30 AIT/SA.

2.2 XapaKTNPIOTIKA OTOIXEId yla To aVvVTAiooTtdoio

AidovTal Ta aTTapaitnTa OTOIXEIO YIa TO AVTAIOOTACIO AKABAPTWY CUPPWVA JE TA

ox€dia.
e [Mapoxn aixung (40¢Tia) (AIT/BA) 16,1
e [Mapoxn aixuAg (40¢Tia) (u?’/o'opcx) 58,0



o Katwrtarn otdOun Aupdtwyv

avappdenong (M) 26,59
e 2TAGOUN GEova TTEPATOG

KATaBAITTTIKOU aywyou (M) 29,45
e MnAKOG KATaBAITTTIKOU aywyou (M) 593
2.3 FewPeTPIKO UWPOG AVTANONG KAl OTMWAEIEG

OwAnvwoewyv avTAlooTaociou

2.3.1. MewueTpIKG "Ywog AviAnong

To YEWUETPIKO UWOG AvTANoNG givai: 2945 u—-2659u = 2,86 y.
AapBaverai = 2,90 p.
2.3.2. OewpPNTIKOG UTTOAOYIOUOS YPANUIKWY ATTWAEIWV

2TOUG UTTOAOYIOUOUG TWV aywywyv xpnoigotroEital Katd Bdoiv n  BewpnTiKA
MaOnuaTtik oxéon Twv DARCY-WEISBACH. H oxéon autf ek@pddlel kal UtToAoyilel TIG

QTTWAEIEG TOU QOPTIOU OE CUVAPTNON KE TNV DIAPETPO, TAXUTNTA, CUVTEAEOTH OTTWAEIWY (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 TG TpaxutnTag TNG EMIPAVEIOG TOU aywyou
V = T1axutnTta uypou (u/OA)
g = emmdayxuvon paputntag (9,81 p/dA2)

Di = eowTepIKn BIAPETPOG aywyou (M)

O apiBpo6g REYNOLDS utroloyietal oe oxéon ue Tnv Taxutnta pong V kal Tnv

EOWTEPIKN OIGUETPO TOU aywyou Di kal egapTdral atrd 10 KIVNUATIKG 1IEWOES (V) TOU uypou.



2ToV TUTTO TTOU OKOAOUBE(, TO IEWdEG AauBaveTal o€ u2/6)\ Kal o apiBuog REYNOLDS cival

adidoTarto uEyebog.

H emiduon g oxéong Twv DARCY-WEISBACH T1rpoUTTOo0éTEl TNV Xprion Eite
dlaypappdTwy (11.X. didypapua Moody), €iTe EUTTEIPIKWY AVAAUTIKWY OXECEWV TTOU dOBNKav
atro dIAPOPOUG EPEUVNTEG KAl TTOU YIA XApn TNG TTANPATNTAG TNG avATITUENG ava@EpovTal €V
ouvTopia KatwTépw. ToAAéEC atmd auTég TIC OxEoElg atrauTouv €mavaAnTTiKh diadikaaoia
etmiAuong (dokiur kai AdBog-trial and error). Ztnv TpAagn BEBaia yia Tnv atreudeiag eTTiluon
NG AVWTEPW OXEONG, XpPnolhoTTrolouvTal TTAEoV €iTe TTpoypdaupaTa H/Y €ite vouoypagriuaTa

TTOU TTAPEXOVTAl ATTO TOUG KATOOKEUAOTEG AYWYWV.

MNa otpwTth pory dnAadn yia apiBud Re<2000, o cuvTeAEOTAG ATTWAEIWY QOpPTIoOU gival

ave¢ApTNTOC ATTO TNV TPAXUTNTA KAl diveTAl: A=64/Re

Mo Tov ouvTeAeoTA A yia Agioug aywyoug Kai €10IKOTEPA yia apiBud Re atrd 4*10° MEXPI

10° 568nke amoé Tov BLASIUS, (1912) n oxéon: A=0,316 * Rg*?°

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

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

MNa TupPwdn por) o€ Acioug aywyoug, o Nikuradse TpocdiopifovTag TTEIPAPATIKA TOUG
OuVTEAEOTEG TNG BewpnTIKAG oxéong Karman-Prandtl €dwoe:
1
— =2*log(Re*/1)-0,8
JA
2TNV TTPAYHATIKOTNTA Oev UTTAPXOUV Agiol CWAAVEG. MeTA aTTo TTEIPAUATA O CWANVEG
eutropiou, o1 Colebrook-White tpotrotroincav tnv Bswpntikr) oxéon Twv Karman-Prandtl

woTe va AaupBaveral utroWiv n TpaxUTNTA KAl £dwoav TNV yvwoTr) oxéon Twv Prandtl-

Colebrook:



. - L
37%Di  Re*/A

N

OTTOU K = n a1TOAUTN TPaXUTATA TNG ECWTEPIKAG ETTIPAVEIOG TOU aywyou

2upowva pe TIG MaAAkég Mpodiaypapéc NFT 54016-V1969 tou MaAAikou Opyaviouou
C.E.R.A.F.E.R. (1969) o0 ouvteAeoTG A TTpocdlopileTal WG €EAG:
A=0,29 * Rg%**
KAl CUVETTWG Ol YPAMMIKES ATTWAEIEG TTPOKUTITOUV
J;=8,221*10**Di*"** Q""®
yia apiBué REYNOLDS petagy 3*10° kai 1,5%10°

Kal A=0,18 * Rg*¥
KAl CUVETTWG Ol YPAMMIKES ATTWAEIEG TTPOKUTTTOUV
Jp = 8,94 *10™ * Di** * Q"%
yia apiBué REYNOLDS petagu 1,5*10° ko 10°

O ouvteAeoTig A Twv TaAAkwv lMpodiaypagwyv gival oxeddv TTApPOUOIOG TTPOG TOV

ouvteAeoTr Tou BLASIUS.

2TV TTapouca xpnolpoTroinenke TTpoypapua H/Y, yéow Tou OTToiou ETTIAUETAI N OXEON
Twv PRANDTL-COLEBROOK.

2.3.3. EcwTepIkEG TPAXUTNTEG AyWYWYV AVTAIOOTACIOU Kl KATABAITTTIKOU aywyou

2T0 avTAIOOTACIO XPNOIUOTTOIoUVTAl AVOEEidWTOl XaAUBOOOWAAVES PE EIBIKA XaAUBdIVa

TEMAXIO CUYKOAANTA 1) JE WTIOEG.

MNa avoeidwTtoug XaAuBdoowARveg, AauBdavetal TpaxuTnTa ETTIQPAVEIAS aywyouU
Ra=0,1 xAoT.



O kaTtabAITTTIKOG aywyog Ba kataokeuaoBei atmd cwArveg HDPE. MNa Toug Kaivouploug
owAnveg amdé HDPE AapBdverar tpaxutnta emi@aveiag aywyou Ra=0,008 xAot. lNa
aOQAAEI0 OTOUG UTTOAOYIOPOUG AapBaveral n cuoTtaon TTou divetal otnv BIBAIoypagia yia
@Bappévoug owAAveg ammé HDPE, otrdte ekTIpdTal TpaxutnTa £TMiIPaveiag aywyou Ra=0,04

XAOT.

2.3.4. OewPNTIKOG UTTOAOYICUOG TOTTIKWY ATTWAEIWV

Kard atmdéAutn avaloyia pe Tnv TrpoavagepBeica oxéon DARCY-WEISBACH vyia
YPOUMIKES ATTWAEIEG, Ol TOTTIKEG ATTWAEIEG OTOUG aywyoug TTpoadiopifovTal atrd TV oXEon :

V2
AP =7+~
> P

O Tapdyovrag Z T1pocdiopileTal ammd TO ABPOICHA TwV TOTTIKWY OUVTEAECTWV
avtiotaong ¢, ol otroiol divovtal otnv BIBAIoypagia. H tTukvotnTta p AapBdveral ion TTpog
1000 yAyp/p°.

2.4 EkAoyn S1apéTpou aywywv

24.1. KaTaBAITTTIKOG aywyog

MNa va gival n avtAnon OIKOVOUIKN Kal yia TRV KOAA Asiroupyia (atropuyr ammébeong
QEPTWV UAWV K.A.TT.) N PeyioTn Taxutnta dgv TTPETTEl va uttepPaivel Ta 2,0 - 2,5 p/dA. Kal n

eAaxioTn va diatnpnBei TTavw aTtd 0,5 p/dA.

H taxutnta Twv 0,5 P/OA cival n eAdxI0Tn TaxUTNTA YIA VO PNV EPQAvICeTal aTTOBEC QEPTWV
UAWV. Z€ TTEPITITWON OPWG TTOU 01 KUKAOI AVTANCNG BEV €ival OUXVOI KAl €XOUUE HAKPOXPOVIa
TTOPANOVHA TWV AUPATWY EVTOG TOU aywyouU JE KivOUVO vVa TTAPOUCIACTEI aTTOBECN PEPTWV, N
eNAxIoTn TaXUTATO TTPETTEI va ekKAéyeTal > 1 P/OA. Me Tnv TaxutnTa auth €¢ao@aAileTal O

QUTOKABaPIoUOG TOU aywyou Kal N TTapdoupon TwV EMIKOBIoEwY o€ KABe KUKAO AvTAnong.



Me Bdon Tnv avapevouevn UEyIoTn TTapoxr o€ opiovta 40eTiag (Qmax = 16,1 AT/OA),
ETMAEYETAI AYWYOS OVOPAOTIKNAG dlapéTpou 125 xAoT kai avroxnc PN 10 aty., yia Tov o110i0

TTPOKUTTTEI TAXUTNTA porig Umax=1,70 u/dA.

Me Baon Tnv avauevouevn p€yiotn mapoxr o€ opifovta 20eTiag (Qmax = 13,30 AT/BA),
TTPOKUTTITEI TaXUTNTA porig Umax = 1,40 u/dA.

24.2. Aywyoi evTog Tou avTAlooTaoiou

O1 aywyoi eviég TOU avTAiooTaciou Oa €ival KATAOKEUAOMEVOI ATTO AVOEEIdWTO

XaAuBdoowAnva.

Mo TTOpOUOIOUG PE TOUG avwTépw AOGYOUG, n HeEyioTn TaxUuTnTa Oev TTPETTEl va

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

Me Baon Tnv avauevouevn PEyiotn Tapoxr o€ opifovta 20eTiag (Qmax = 13,30 AT/BA),
eMAEyovTal JE BAON KAl TNV KATOOKEUAOTIKR dIANOP@Won TOU avTAIooTACIOU:
- yla Ta TAPaATa KataBAiyng kdBe avtAiag, aywyoi ovopaoTiKAg diauéTpou DN 100 (O
4”), ylIa TOUG OTTOIOUG TTPOKUTTTEI TaXUTNTA ponG Umax=1,45 u/dA.
- Yl TOUG OUAAEKTEG, aywyoi ovouaoTikrg diapétpou DN 100 (P 47), yia Toug oTToioug

TTPOKUTTTEI TAXUTNTA porig Umax=1,45 u/dA.



3. EAEMXOzZ XPONOY NAPAMONHZ AYMATQN 2TOYZ
KATAOAINTIKOYZ ArQroyz

3.1. MFevikd Ztoixeia

KaAd cival va éxoupe xpovo TTapapovAg wg 6 — 8 wpeg , dI6TI 0 HEYOAUTEPOG XPOVOG
onMIoupyei udPHOBEIO TO OTTOIO :
1% SloBpuivel TIG METOANIKEG KATAOKEUEC TWV £PYWV £10080U Tou BIoAoyikoU Kal

2% dnuioupyei 0oPEG OTNV AQIEN TOU BIOAOYIKOU KaI OTA PPEATIA APIENG TWV KATABAITITIKWY.

3.2. YmoAoyiopoi Oykou

KaTtaBAITrTikég aywyog amré HDPE @ 125/10 At

Eowrt. diduetpog: d=110,2mm= 0,1102 m

EpBadov Toprg @ E =d*x /4 =0,0095 m?

Oykog aywyou : V = 2*E x L = 2*0,0095 x 593 ~ 11,3 m°

3.3. YmoAoyiopoi Xpoévou lNMNapapovig

AYSMENEZTEPH MNEPINTOZH : NAPQN XEIMQNAZ

- Huepnoia trapoxr AUPATwy XeIipwva :
Q24wpn = 1320 kaT. x 0,2 m3/kat. nuep ~ 260 M3

- Oykog KaTtaBAITTTIKOU aywyou:
V=11,3 m3

- XpOvog TTAPANOVAG TWV AUPATWY EVTOG TOU KATABAITTTIKOU :
260 /11,3 = 23 => 24 /23 = 1,0 < 8 WPEG KAl CUVETTWG OEV UTTAPXEI

TTPORANUA avagpdBIag KAaTaoTaong Kal onWns Twv AUPATWY.



4. YMNOAOTIIZMOI ANTAIOZTAZIOY

4.1 Ap1Opég aviAiwyv

2TOUG uypoug BaAdpoug Tou avTAIooTAolou TOTTOBeTOUVTAl 2 avTAiEG ev TTAPAAAAAW

aTTo TIG OTT0IEG €ival Airoupyikn N 1 kai n 1 epedpikn (stand — by).
Ommwg  €xel Ndn  avoeepBei, o1  avihieg Twv  aviAlooTaciwv  Aupdtwy,

dlaoTacioAoyouvTal yia opifovta 20€Tiag, Kal O ATTWAEIEG TTOU AUTEG Ba AVTIMETWITIOOUV

utroAoyi¢ovTal yia 1o idlo didoTnua.

4.2 YmoAoylopoég ammwAeiwy

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

MNa 1a TuAuara diauéTpou DN 100 (risers):

o Mapoxn - 13,3 AIT/OA.
. Eidog cwAnvwy - Avogeld. XaAuBag
o OvopaoTikA AIGUETPOG - DN 100

o TaxutnTa pong - 1,45 u/dA

. Mrkog cwArva - 8,25 p. (%)

o MPAUMIKEG ATTWAEIEG - 0,17 p.

MNa 1a TuAuata diapérpou DN 100 (CUAAEKTNG):

o Mapoxn - 13,3 AIT/BA.
. Eidog cwAnvwy - Avogeld. XaAuBag
. OvopaoTikA AIGUETPOG - DN 100

o Taxutnta pong - 1,45 u/dA

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

. MPOUMIKEG ATTWAEIEG - 0,07 p.
2uvoAikég Mpappikég ATTwAEIEG - 0,24 p.

(*) Aappaveral n udpauAik& duouevEDTEPN TTEPITITWON AEITOUPYIAG.
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4.2.2. ToTTIKEG ATTWAEIEG OTO AVTAIOOTACIO

MNa 1a TuAuara SiauéTpou DN 100 (risers):

e OpaAn Aicupuvon

o AIKA€IOEG

e 2UVOEONOG AIOCTOANAG
e [wvieg 90°

e BaABida AvTETTIOTPOPAG

ABpoicua

ATTWAEIES

MNa 1a TuAuaTa diauétpou DN 80 (GUAAEKTNC):

e AlaXwpliopog Pong
e >UAAEKTNG 'E€0d0C
e [wvieg 45°

o AIKA€IOEG

e OpaAn Aicupuvon

ABpoicua

ATTWAEIES
2uUVvoAIKéG ToTTIKEG ATTWAEIEG
4.2.3. "POUMIKES ATTWAEIEG OTOV KATABAITITIKO
e [apoxn

. Eidog cwArvwyv

o OvopaoTikA AIGUETPOG

7=0,75
7=03
7=02
7=05
(=20

mARBog n =1
TTARB0G
mARBog n =1
TTARB0G
mARBog n =1

Z = 37'n = 4,75

=13
7=05
7=03
7=03
7=0,75

0,50 p.

TTARB0G
TTARB0G
TTARB0G
TTARB0G
mARBog n =1

Z = 37'n = 2,15

0,23 p.

0,73 p.

13,3 NIT/OA.
ZWwAnveg PE
DN 125

n=1

n=3

n=~0
n="1
n=2
n="1
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o TaxutnTa pong - 1,40 u/dA

o MAKOG aywyou Péxpl To UPnASTEPO onEio - 593 p.
Fpappikég ATTWAEIEG - 10,0 p.
4.24. ToOTTKEG  ATTWAEIEG OTOV KATABAITTTIKO

o Taxutnta - 1,40 u/dA.

2UVTEAEOTEG ATTWAEIWV:

. KautruAeg 900 ¢=0,3 TARBog n =4

o AtréToun Aligupuvon (ekppon) ¢=1,0 mARBog n =1
ABpoicua Z = %C'n =22

ToTrikéG aTTwAEIEG AP = 2,2*1,40°%1000/2 = 2156 Pa = 0,22 .

4.2.5. 2 UVOAIKEG QTTWAEIEG

O1 cuvoAikég atTwAeieg AauBdavovTal wg ABpoIoua TWV TTAPATTAVW OTTWAEIWV.

o "POUMIKES ATTWAEIEG OTO AVTAIOOTACIO =
. TOTTIKEG ATTWAEIEG OTO AVTAIOOTACIO =

. "POUMIKES ATTWAEIEG OTOV KATABAITITIKO =

J ToOTKEG  ATTWAEIEG OTOV KATABAITTTIKO =

o 2U0voAo atrwAsIwyv (ME oTpoyyuAoTroinon) =

0,24 .
0,73 p.
10,00 p.
0,22 p.
11,20 p.
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4.3 MavoOUETPIKO UPOG HME OVOUOAOTIKAR TTapoXn avTAiag.

o MEWUETPIKOG UWOG AvTAnoNG = 2,9 .
o ATTWAEIEG = 11,2 p.
o 2 UVOAO JOVOUETPIKOU = 14,1 u.
4.4 loxug avtAiwyv

H 10xU¢ Twv avTAiwv uttoAoyileTal e Tov akOAouBo TUTTO:

Na = Q«H (o€ iTTTTOUCG)
75%n,

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 TTPpONyoUpEva UTTOAOYiICovVTal KAT apxAV:

e [lapoxn (AIT/BA) 13,3
e MavoueTtpikod (M) 14,1
e [lpoekTipwpevog BaBudg atrédoong (%) 60
e loxug oe itrmroug (HP) 4,17
e loxug oe KW = 0,736 * (HP) 3,07

EmAEyovTag eVOEIKTIKA VIO TIG AVAYKES TWV TTEPAITEPW UTTOAOYIOHWYV, TUTTO avTAiwv NP
3102.181 SH Ttou ¢pyootaciou FLYGT, amd oToixeia TOU KATAOKEUQAOTH TTPOKUTITOUV
TTPAYUOTIKA OTOoIXEia yia TNV AEIroupyia Twv avTAIwWV TToU KAataBAifouv oTov KATABAITTTIKO

aywyo (BA. To eTépeEVO ZXNHA).
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PRODUCT TYPE
'% PERFORMANCE CURVE NP3102.181 SH
DATE PROJECT CURVE NO 1SSUE
2009-06-30 53-255-00-5206 3
U1L0AD  34L0AD  1240AD |RATED MPELLER DIAMETER
POWER FACTOR 0.91 0.89 0.82 |STARTING mm |
EFFICIENCY 810% | 810% | 785% |CURRENT 64 A [woToR= STATOR ~ REV
MOTOR DATA - — — |comRent. 82 a | 18-10-2AL  |38D 11
COMMENTS WCETIOUTLET | RATED 2875 FREQ. |PHASES| VOLTAGE  |POLES
-/ 80 mm TOT.MOMOF PN 150Hz| 3 | 400V 2
WP THROUGHLET | INERTIA .. 0.0096 kgm2[GearTYPE RATIO
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AIEPEUVWOVTAG TIC OKPAIES TIUEG TOU PAKEAOU AEITOUPYIAG TWV OUYKEKPIMEVWY AVTAIWV

O€ ouveEPYAOoia e TOV KATABAITTTIKO aywyd, TTPOKUTITOUV Ol TTAPOKATW TIMEG:

e [lapoxn avTtAiog (AIT/BA) 15,1
e MavoueTpikod (M) 17,4
e YOpauAikég Babuog amrédoong (%) 63,3
e loxug oTov dgova avtAiag (KW) 4,11
e loyug ammoppogoupevn atrd Tnv avTAia (KW) 5,01

H TTpokUTITOUCO TAXUTNTO POAG €ival TOTE 1,59 P/BA, TAXUTNTA N OTroia £§aO@aAIlEl ToV

autokaBapIoud Tou aywyou.

To BeTIkKO Uwog (NPSHarr) tTou atraiteital otnv TTAEUpd TnG avappd@nong Ui avTAiag woTe
va eEac@alioBei Acitoupyia attaAAaypévn atmoé @aivoueva otrnAdiwong, kaBopiletal aTrd

TOUG KOTOOKEUOOTEG. 2TNV_TIPOKEINEVN TTEPITTTWON AsiToupyiag 1 avrAiag TTou KaTaBAiBel

oTOV KATABOAITTTIKO aywyo, atrd 1o didypapua evOEIKTIKG TTpokUTITEl NPSHat = 2,6 .

Ortav xpnoigoTroigital avtAia ¢npou BaAduou TTPETTEl va ANPBOUV UTTOWIV OI ATTWAEIEG OTOV

aywyo avappoenong, WoTe va IoXUEl TTAVTa N oxéon:

NPSHdiar> NPSHartr
OrtroU
NPSHdoT - AloTIBépevo  BeTikG UWog avappoenons AauBdavovtag utoyiv TNV
QTHOOQAIPIKA TTiECN, TNV BEppoKpaacia, TNV oTABUN oTov uypo BAAAUO Kal TIG ATTWAEIEG OTOV

aywyé avappdenong

To diaTiBEéuevo LWog avappd@nong uttoAoyideTal atrd Tnv oxéon:
NPSHd10T = Hatyoop+HoTaBu-HatmrwA-HaTtpotr
OTrou

Hatuooo - Atuoogaipik trieon (Aaupavetal rep. 10u.)
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HotaBu - Aia@opd Uyoug avAueoa oTnV KATwTaTn oTddun Kal 1o €TTITTEdO avapopdg TNG
QaVvTAIOG TO OTTOIO CUUTTITITEI JE TO PECO OPICOVTIO ETTITTEDO TOU KEAUQPOUG (AaupBaveral 0,1 p.
atro Ta ZX£01a)

HamwA - [papuIKES KAl TOTTIKEG ATTWAEIEG OTOV aywyd avappdenong (uttoAoyideTal pe
TA OTOIKEIO TTOU TTAPATIOEVTAI O€ TTPONYOUNEVN TTAPAYPAQPO VIO TTPAYMATIKA TaxUTNTA POAG
Aeiroupyiag kail Aappaverar 0,00 p.)

Hatpyom - [lieon arpotroinong tou peucTtou (Aappavetal yia vepd o€ Bepuokpacia 300C
0,234 y.)

MpokuTtrtel Aoimmov mrepimou NPSHOI01=9,82 . €101 woTe va €Eao@aAifeTal n ouvlbnkn
NPSH&iar> NPSHarr.

4.5 HAekTpoKIVNTApPAG

2UPQWVA JE TA TTAPATTAVW EXOUME YIA TNV ATTAITOUPEVN 10XU oTOV AEova Tou KIvVNTHPA:
P2 > PaviA => P2 >4,11 KW

EmAEyeTAl TPIQPATCIKOG NAEKTPOKIVNTAPAG AOUYXPOVOS BPaXUKUKAwMEVOU dpousa 400
VOLT kAdong mrpooTtaciag IP68 pe ovopaoTKr 1I0X0 P2=4,2 KW.

ATTO OTOIXEIO TOU KOTAOKEUOOTOU, O BABPOG aTTOBOCNG TOU NAEKTPOKIVATAPA EKTIUATAI

oe NKIv=81% Kal CUVETTWG N MEYIOTN OTTOPPOPOUUEVN I0XUG TOu KivnTApa Oa cival
P1=P2/nkiv=5,19 KW.

4.6 AVTITTANYHaTIKEG dlaTtagelg

MNa Tov UTTOAOYIOPO TWwV UOPAUAIKWYV TTANYUATIKWY dlaTapaxwyv (UTTEPTTIECEWV Kal
UTTOTTIECEWV) TTOU QOKOUVTAI O€ TTEPITITWON atrdéToung OIOKOTTAG TNG TTAPOXAG, OTTAITEITAI

apxIKA N €€elpeon TNG TaxUTNTAG d1IAdoong (WKUTNTAG) TOU KUPATOG.

Mo TNV WKUTNTA 10XUEl YEVIKA 0 akOAouBOog TUTTOG:
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(W/GA)

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 cowTtepikn dIGuETPO aywyou (o€ péTpa)

o 0  mdxog ToIXWHATOG aywyou (o€ péTpQ)

o E METPO EAAOTIKOTNTAG UAIKOU CwArva PE = 9*10’ Kp/m2

. C  OUVTEAEOTAG TIOU QVvOQEPETAl OTNV IKAVOTNTA TOU aywyou via a&ovikn
TTOPAPOPPWON, KAl VIO TNV TTEPITITWON TTOU 0 aywyOgS €ival TTAKTWHEVOG KATA THV £vvold TOU

HAKOUC TOU Traipvel TNV TIUA ¢ = 1-p® = 0,91 (61Tou u = 0.3 0 Adyog Poisson)

E¢ayerar:
1362

21+ 2
5

O1 péyioTeg dlaKupPAvoelg epgavidovTal OTav 0 XpOvog diatapaxns TNG PONAG Eival iocog N

MIKpOTEPOG aTrd 2L/a, 61Tou L TO UKOG TOU aywyou.

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

AP = a-V
G

H diatapaxr auth TpooTiBeTal aAyeBpIKA oTnv eTmIKpaTtouoa Trieon (PavoueTpikd H) oTtov
aywyo KaTd TNV KavoVIKA AsIToupyia, Kal €71 TTPOKUTTITOUV O JEYIOTEG (QACN UTTEPTTIECNG)KAI

eNAXI0TEG (PAON UTTOTTIEONG) TTIECEIS OTOV AYWYO:

Puey,eAax = HXAP
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Edv n péyiotn Trieon Puegy Katd Tnv @Aon TG UTTEPTTIEONG UTTEPREI TNV AVTOXK TOU aywyou
éxoupe Opaucn TOou aywyou. lMa Tnv ato@uyn TEToIoU TTPORAAPATOG TOTTOBETOUVTAI

avTITANyuaTikEG BaABideg dTTou atraiTeiTal.

Edv n eAdxiotn TTicon mTapel TINES KATW atrd Tnv TTieon Bpacuou Twv AUPATwY (YEYOVOG TTOU
civar 1d1aitepa TBavO o€ onueEia he XAPNNAG JAVOUETPIKO AEITOUPYIOG) €XOUME EUPAVION TOU
QAIVOUEVOU TNG OTTNAQIWONG TTOU 00NYEi 0 AVECEAEYKTEG DIAKUUAVOEIG TNG TTiEoNG. ATTO Tnv
EMPAVION TOU QAIVOUEVOU QUTOU TTPOCTATEUOUV TOV AywyO O1 CAEPIOTPES OITTANG EVEPYEING

TToU BpiokovTal TOTTOBETNPEVOI KATA UAKOG TOU.

ACQAAWG TNV ATTOTEAECUATIKOTEPN TTPOCTACIA TTPOCPEPOUV OTOV AYWYO OI AVTITTANYMOTIKESG
BaABideg BITTAAG evépyelag TTou odnyouvTal aTTd TMAGTOUG €UAICONTOUG OE UTTEPTTIECT KAl O€
utrottieon. O1 BaABideg Opwg autég Adyw TnG AETTTAG KATAOKEUAG Twv TTHIAOTWV Ogv

UTTapXOUuV BIABECIUES Via AupaTa.

2T0 onueio autd TTpéTTel va OIEUKPIVIOOET OTI OTTWG TTPOKUTITEl aTTd TNV dlEpEUlvnOon TWV
MOONUOTIKWY OXECEWV TTOU TTEPIYPAPOUV TO QAIVOPEVO TOU UBPAUAIKOU TTAAYUATOG, N
MEyIoTn TTieon Puey eu@aviCetal étav n diatapaxf NG pong(amoTopo KAgioIuo OIKAEIdAG)
TTaPOUCIacOei OTO TEPUA TOU aywyou. ZTNV TTEPITITWON AUTH, N OTHAN UBATOG dIATNPEWVTAG
TNV KIVNTIKN TNG EVEPYEIA TTPOCKPOUEI TTAVW OTNV KAEIOTH BIKAEIDA, OTTOTE KAl £XOUME TTPWTA
avatrTuén g utreptrieong AP. H utreptrieon auth) peTadideTal wG KPOUOTIKO KUPO OTOV
aywyo Kal TTPOKAAEl TNV dlakupavon Twv TTIECEWV KATd +AP. 2Tnv TTEPITTTWonN OUWG TToU N
dlatapaxr dnuioupyeital otn apxf Tou aywyou (aTTOTOPO KAEIoINo OIKAEIdAG 1) OIOKOTTHA
AgIToupyiag Twv avtAiwy), EXoude TTPWTA dlaxwpIoud TNG PO Kal avatTuén utrotrieong AP
n otroia AOyw TOU €UPAVICOUEVOU QAIVOUEVOU TNG OTTNAdIWONG dev PTTOPEI va EeTTEPATE!
TTapd €AAXIOTA TNV TIUA TOU PAVOUETPIKOU Agitoupyiag (APzH kai ouvettwg PeAax=0). To
KPOUOTIKO KUMO TTOU OnUIOUPYEITal TTPOKAAEI TV dlaKUPAVOT TWV TTIECEWV Kal TTAAI KaTd
+AP, oTnV TTEPITTTWON QUTA OPWGS N PEYIOTN TTiEon dev PTTOPEl va utTEPPEi TO BITTAGCIO Tou

MaVvOUETPIKOU Asitoupyiag (Pugy = H+AP = 2*H).
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2UPOWVA JE Ta TTApATTAvVW £Xoupe (opidovTtag 40¢€Tiag):

NMEPIOAOZ EPIoyY 40 eTia
Eocwtepikn Aldpetpog/INMaxog (XAoT.) 110,2/7,4
MrAkog aywyou L (u) 593
QkutnTa O (U/OA) 239,7
2L/a (BA) 4,95
Tayutnta pong (K/OA) 1,7
AP =a* V(g 41,5
Mavopetpikd H (M) (exTipnon) 19,3
Méyiotn Migon Pyey (M) 60,8
EAaxiotn Micon P (M) 0,0

2UVETTWG OTav N airia TG diatapaxns (avoiyua A kAgioo Bavvag, Bpaucn aywyou,
OIOKOTT PEUMATOG) €xel MIKPOTEPN OIdpkela atrd 4,95 OA., gp@avidovtal dlaTAPAXES TNG
TTiEoNG, YIA TIG OTTOIEG:

e TIG MEYIOTEG QVATITUOOOUEVEG TTIECEIG EiVAI IKAVOG O aywydG TTOU €XEI EKAEYEI AVTOXAG
10 atu. va 1ig TTapaAdpel o€ opi¢ovra 40¢€TiaC.

e OI apvnTIKEG TTIECEIG O OTTOIEG PTTOPEI va odnyrnoouv o€ oTTnAdiwon, T600 KOvTA )
Méoa oTo aviAlooTdolo, 600 Kal o€ WYnAOTEPA TUAMATA TOU aywyou HE MPIKPOTEPO
MOVOUETPIKO  A€IToupyiag, avTIMETWTTICOVTAI HPE TNV  €YKATAOTACN OTOV  Aywyo
eCaepioTApwy OITTANG EVEPYEING, WOTE KATA TNV @ACN TNG UTTOTTIEONG VA €XOUME

avappo®non aépa Kal CUVETTWG VA PNV dnUIoUpyouvTal apVNTIKEG TTIECEIG.
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4.7. KaBopiopdg 6ykou uypoU BaAdpou avrTtAliooTaciou
4.71. OewpPnTIKOG TTPOCBIOPICHOS OYKOU uypoU BaAduou avTAIooTaciwy

4.7.1.1. Tevika ZTOIXEIO

O 6ykog TOoU UypoU BaAduou avtAlooTaoiwv TTPOCdIoPICETal AauBAvovTag UTTOYIV TV
TTAPOXN TWV EICEPXOMEVWY AUPATWY, TNV OUVAMIKOTNTA TWV AVTAIWV KAl TNV ETTITPETTOMEVN

ouXVOTNTA EKKIVAOEWYV TOUG.

4.7.1.2. OewpnTik avAAuon yia TV TTEPITITWON MIOG AEITOUPYIKAG avTAIOG

Av oupBoAicoupe pe V Tov dyko uypou BaAduou Tou avtAlooTaciou, Q Tnv TTapoxn g
avtAiag, i TV TTAPOXN TwV EICEPXOPEVWY AUMATWY, t TOov XPOvo HETAEU OIadOXIKWY
EKKIVAOEWV TNG avTAiag Kal Z Tov apiBuo eKKIVIOEWY OTAV HovAada TOU XPOVOU, OTA ETTOUEVA

Ba peAetnBei n ouvdaptnon F = V(Q,i,Z A t)

- O xpdvog yia va TTANpwOEi 0 uypds BAAaPOG 6Tav N avTtAia dev AEITOUpyEi:

sV

I

- O xpdvog yia va ekkevwOEei o uypdg BAAaog 6Tav n avTAia AsIToupyei:

- O xpbvog peTagu dIadoxIKWV EKKIVACEWYV TNG avTAIOG:
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t:tf+te:K_+ d _
i Q-i

- Emeidn t=1/Z (o emTpeTTOuEVOS apIBUOG eKKIVIIOEWY Z gival PéyeBog TTou ouvnbéoTarta
TTapEXETAl AT  TOUG KOTOOKEUOOTEG), N oxéon Tng Trponyoudevng Trapaypd@ou
METAOXNMATICETAL:

.2

:>V:l(i—l—
zZ

0

| V
Z i o0-i
- 2KOTTOG TnG dlepelivnong eival va TTpocdlopioBei n UEYIOTN TIUA TOU OTTAITOUPEVOU

Oykou uypoU BaAduou Vmax. Emeidny €xovrag €mmAECEl avTANTIKO CUYKPOTNUA £XOUV
kKaBopioBei Ta peyédn Q kar Z (Q > imax OTTou imax n MPEYIoTN AVOUEVOUEVN PON
AUPATWY  0€  KATTOIOV  XPOVIKO opifovta oxedlaopou, 10 O Z divetal Ao
KATOOKEUAOTEG), N MOV aveEdpTntn YETABANTA €ival N por} Twv Aupdtwy i o€ KATrola
doedopévn oTiyun (n omroia BEBaia Traipvel TINEG oTO didoTnUa 0 < i < imax). ZUVETTWG
TTapaywyifovrag wg TPog i TNV TTapatrdvw oxéon Kal undevifovtag Tnv TTapdywyo,

Bpiokoupe akpaia TiuA yia Tnv ocuvaptnon F = V(i):

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

- YTtroAoyifovtag Tnv OeuTeEPN TTapdywyo TNG ouvapTtnong V(i), empBeRaiwvoupe OTI N

akpaia TIuA €ival OANIKO PEYIOTO:

oV 12
(y)Q,chonst - 7 Q

- AvTikaBioTwvtag TV TIUA i=Q/2 oTnv apxikf egiocwaon, TTPOKUTITEI yIA TOV MEYIOTO

ATTAITOUUEVO OYKO:

max 4 Z
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- Av €xel etTIAeyei avTAia woTe Q = imax, n avwTEpw oxEan YiveTal:

- H @uoiki epunveia Twv avwtépw gival 0TI 0 PEYIOTOG OATTAITOUPEVOG OYKOG UypoU
BaAduou (1 o eAAXIOTOG XPOVOG UETAEU TWV EKKIVACEWY TNG AVTAIAG) TTPOKUTTTEI OTAV
N €I0€PXOPEVN TTAPOXN €ival N PIoT atrd TNV TTapoxr TG avTAiag. Katw atrd auTég Tig
ouvOnKeg ol xpovol te Asiroupyiag Tng avtAiag kai tf npepiag TG avrtAiag gival icol kai
TO ABpoICPAG Toug eAdXIoTO. H avTAia AsiIToupyei TTEPICTOTEPO XPOVO AT OTI NPEMEI YIa
i > Q/2 (ue akpaieg TINEG te = oo, tf = 0), Kal TO avTiBETO yIa i < Q/2 (e akpaieg

TINéEG te = 0, tf = o0).
4.7.1.3. OewpnTiKr avdAuon yia TV TTEPITITWON TTEPICTOTEPWYV AVTAILOV
MNa éva avtAIoOTACIO PE EYKATEOTNMEVEG TTEPICCOTEPEG ATTO Wi AVTAIEG, DIOKPIVOUNE TOUG
€€NG TPOTTOUG EAEYXOU TNG EVAPENG Kal TTAUONG AEITOUPYIAG TWV AVTAIWV:
- MNepitrtwon 1"
2TNV TTEPITTTWON auTh N KABe avtAia ““avaAauBdvel”” Tov uypd GyKO TTOU TIG QVTIOTOIXE YE
Baon Toug avwTépw uTToAoyIououg. H k&Be avTAia ekkivei étav TTANpwOEi 0 GyKog uypou
BaAGuOU TTOU TNG AVTIOTOIXEI, KAl TTAUEI TNV AEITOUPYIQ TG OTAV TOV EKKEVWOEL.
‘ET0o1 ka1 €dw yiveTal n idla avadAuon yia KaBe oTAdIo AsIToupyiag. ZTn YEVIKA TTEPITITWON TTOU
éxouv eykataoTadei N SIaQOPETIKEG avTAiEG Kal o€ KATTOIO OTABIO AEITOUPYOUV Ol j TTPWTEG

(eivar N>2 ka1 1 < j < N), diatnpwvTtag Tov idlo BACIKO CUUBOAICUO PE TNV TTponyouuEvn

TTAPAYPAPO, EXOUE:
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- Mo OUVOAIKN €1I0€EpXOUEVN TTAPOXN AUMATWY i, BewpeiTal OTI A&IToupyouv CUvVEXWG Ol j-1
TTPWTEG AVTAIEG Kl EKTEAEI KUKAO EKKIVACEWV — TTAUCEWV N j avTAia, OTTOTE yI' QUTHV

TTPOKUTITEL

Vo= 9,
max, j 4Z]

OTToU:  Vmax,j 0 atmmairtoudevog OyKOG uypou BaAduou TTou avTIoTOIXE oTnv avTAia j, Qj n
TTapoxn TNG avtAiag j (6TTwg autr dlapop@WVETAl AapBavouévng uttowiv TnG TTapAaAANANg

AgIToupyiag Twv j-1 TTPONYOUHEVWY AVTAIWY), N OTTOIO AVTIMETWTTICEI EI0EPXOMEVN TTAPOXN

Jj-1
i =i-> 0,
m=1

Zj O ETMITPETTOUEVOG APIOPOG EKKIVIIOEWV TNG AVTAIOG |

- Quoikd 0 GuVvOAIKOG aTTaITOUPEVOG OYKOG UYPOoU BaAdUOU TTOU QVTIOTOIXEI OE OAEG TIG

QVTAIEG TTPOKUTTTEL:

Vmax = Z Vmax, J

N
=1

J
- MepitrTwon 2n
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2TNV TIEPITITWON AUTA TTOU CUVAVTATAI CUXVOTEPA OTNV TTPAEN, TO AVTAIOOTACIO Eival
€COTTAIOPEVO PE | TTAVOMOIOTUTTEG avTAieG. O atTaIToUPEVOG OUVOAIKOG OYKOG uypou BaAduou
givar eAaxI0Tog, €dv oI avTAieg €KKIVOUV OIad0XIKA KaBWwG n oTdadun avepaivel Adyw
QUEAVOUEVNG EICEPYXOMEVNG TTAPOXNG, KOl TTAUOUV ME QVTIBETN O€ipd KOBWS n oTddun

KaTeRaivel, OTTwG TTapouciadeTal oTo KatwTépw ZxNua (Aeiroupyia L.I.F.O. — last in first out).

?f%’ |
&y _
9 e o
, H ort pd
- :AH start Pf
- 5 Wz .
P # o ps |
S 1
5 — Y :AH stop PZJ""’{:
iy
| y SH op pr |
iy y
e |
e
‘é!: 8 &0
TR
lﬂ.a'
Bty

O ouvoAIKOG BewpnTIKA ATTAITOUPEVOG OYKOG UYPOU BaAduou TTPOKUTITEI TOTE ATTO TNV
TTpoavagepBeioa oxEon:
OTTOU:

Vmax = 0 ouVvOAIKOG BewpnTIKA aTTaITOUPEVOG OYKOG UYpoU BaAduou .

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

2TNV TTPAEN, Ta ETTITTEdA EKKIVNONG KAl TTAUONSG OAWV TWV avTAIWY dla@épouv KATa Wia

otabepry ToooTnTa AH n otoia TTpocdiopifeTal aTd TA  XOPAKTNPIOTIKA TOu

ouoThuaTog eAéyxou. To AH TTpétTel va €ival apkeTd PHEYAAO WOTE VA EAAXIOTOTTOIE
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E0QAAUEVEG EKKIVAOEIG AVTAIWY TTOU Ba UTTOpoUcav va TTPOEPYXOVTAIl ATTO KUPOTIOPOUG
oTnV EMQAvEId 1 A0 OQEAAUATA PETPNONG TwV AIoBNTAPWY. ATTO KATAOKEUAOTEG

TrpoTteivetal AH=15-20 K.

2UVETTWG O OUVOAIKG aTTaITOUPEVOG OYKOG UYypoU BaAduou TTpoadiopifeTal atrd TRV oXEoN:

OT1TOU:

V.

tot

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

A n em@dveia KaTowngs Tou uypou BaAduou
4.7.2. EAGxI0TOG atTaITOUEVOG OYKOG AVTANONG

O1 dlooTdoelig Twv BaAduwyY AviAnong kabwg kal o €€oTTAIONOG Tou avtAlooTaciou eival
KATAAANAQ TTPOCOPUOCHEVA OTN OUXVOTNTA €KKIVNONG KAl oTdong Twv avitAiwv. MNa Ta
avTANTIK& cuykpoTAuaTa TTPORAETTETAI PEYIOTN ouxvoTnTa ekKivnong déka (10) gopéc ava

wpa.

O uTtToAOYIONOG TOU evepyoU OyKou Tou KABe BaAduou AviAnong, yivetal BewpnTIKA PE TOV

max 4 Z

TUTTO:
Otou :
e Q =16,1 AT/0A = 58,0 p*/wpa n TTAPOX TWV AEITOUPYIKWV AVTAILV OE opiCovta 40¢Tiag.

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

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

Vmax=i = 1,45 p3

@2

Mpétrel va onuelwBei OT1 T€IdA 01 avTAieg evaAAGooovVTal 0TNV AgIToupyia pe To oxAua 1+1
(1 Aermroupyiki — 1 o€ avapovry o€ oUVOAO 2 avTAiWV), 0 OYKOG Vmax PTTopEi va PelwBei oTa

Y2 TOU UTTOAOYI(OEVOU, BNAQDN:
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Vmax =% *1,45=0,73 u°

AapBdavovtag uttéYIv Kal TOUG TEXVOAOYIKOUG TTEPIOPICHUOUG TwV CUCTNUATWY HETPNONG

OTABUNG, O CUVOAIKA ATTAITOUMEVOG OYKOG UypoU BaAduou TTpoodlopideTal atrd Tnv oxéon:

Ve =V + (=D *AH* A
OTTOoU:
j =1 10 TTARBOG TWV AEITOUPYIKWV AVTAILOV
Vtot 0 cuVOAIKOG aTTaIToupevog OyKog uypou BaAdpuou .
A n em@dveia katowng Tou uypou BaAduou 4,5 2
AH=20 ek

Kai ouveTtwg Vtot = 0,73 p°
4.7.3. MpaypartoTrolouuevol GYKol

Kard Tnv Kavovik Aeiroupyia, Aeimoupyouv Kai ol duo uypoi BdAapol. O
TTPAYMATOTTOIOUNEVOG  OYKOG uypwv BaAduwv eival Trepimou 2,7 u’, péyeBog TTOU
UTTEPKOAUTTTEI TIG avwTépw TEBEioEG atrautoelg. H diagopd petafu Avwtarng kal KatwTarng

2100uNn¢g Yypwyv 1mmpocdiopiceTal o€ 0,6 d.

2€ TTEPITITWON TTOU dnuIoupyouvTal TTPORAAUATA PHOAKPOXPOVIAS TTAPANOVAS TWV AUPATWYV
OTOUG UYPOUG BAAGUOUG (MIKPEG EICEPXOMEVES TTAPOXEG), UTTAPXEI N duvaToTNTA PMECW TOU
OUCTAPATOG auTodaTIoPoU va “avéRer” n KatwTtarn ZT1d0un o€ avwTtePo €TTiTTEdO WOTE va

MEIWOEI 0 uypPOG dyKOG.
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5. HAEKTPOAOTIIKOI YITOAOTIZMOI

AVOAUTIKOI  NAEKTPOAOYIKOI  UTTOAOYIOMOI  TTapaTiBEVTal OTO TTAPAPTNUA TOU TTAPOVTOG

TeUXoUG. 'Exouv ekTeAeoBei pe To TTpoypauua DOC WIN T1n¢ etaipeiog ABB.

5.1. HAekTpoKIvnNTApPpAG avTAiag

MNa Tov emmAeypévo KivnTApa JE 10XV P, = 4,2 KW, o BaBudg atmmdédoong TpoodiopideTal

aTTo TTivakeg KaTaokeuaoTwyv N=81,0% kai o TTapdywyv Ioxuog cos®=0,91

MNa TpIpacikd 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 TTapdywyv 10X00G6 (-)
e MNXAVIKOG BaBudS atrddoong Kivntrhpa (-)

AVTIKOBIOTWVTAG OTNV avwTépw OXEON TIG TTPOCOIOPICOEIoES TINEG, TTPOKUTITEI N PEYIOTN

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

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

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

MNa TNV 10x0 TToU ava@EpBnke, attauteital TPITTOAIKOG dIaKAOTITNG POPTIOU HPE IKAvOTNTA
atodeutng gopTtiou 20 A yia katnyopia xpriong AC 23 (KIivQTrpeg) Kal ao@aAcieg Bpadeiag
TASEWS (XapaktnpioTikl aM) 16 A. TlpoTteivetal avti Tou OIOKOTITN @QOPTIOU KAl Twv
QOQOAEILVY N XpPnoiyotroinon auTtdépatou OIOKOTITH 10XU0G PeyéBoug 25A pe oTaBepd

MayvNTIKO Kal puBICOUEVO BEPUIKO OTOIXEIO PE TTEPIOXT PUBUIONG 7,5-11A.
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EmAéyovtal TnAexeipi{ouevol OIOKOTITEG €KKiVNONG yia kaTtnyopia xpriong AC 3

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

5.2. KivntTApeg Avadeuthnpwyv

O1 KivnTAPES TV avadeuTApwY (mMixers) gival JIKPAG 1I0X0U0G KaTd péyioto P, = 1,1 KW,
TpIPacikoi. O BaBudg amddoong TTPOodIoPICETAI ATTO TTIVOKEG KATAOKEUAOTWY N=75% Kai o

TTapdywyv 10x00¢ cosp=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 TTapdywyv 10X00G6 (-)
e MNXAVIKOG BaBudS atrddoong Kivntrhpa (-)

AVTIKOBIOTWVTAG OTNV avwTépw OXEON TIG TTPOCBIOPICOEIoEG TINEG, TTPOKUTITEI N PEYIOTN

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

2Upowva pe Tnv Odnyia 33 Tng AEH, o kivnmpag dev emIBAAAETAI VO EKKIVEI HECW
QUTOPATOU BIOKOTITOU OOTEPOG — TPIYWVOU.
O1 aywyoi TTou Tpo@podoTOUV TOV EKKIVNTH, dlappéovTal atrd peuua 1=1,=2,6 A.

O1 aywyoi a1rd Tov €KKIVATA MEXPI TOV KIVNTAPQ dlappéovTal aTro peupa I=1,,=2,6 A.

MNa TNV 10x0 TToU ava@EpBnke, attaiteital TPITTOAIKOG dIaKATITNG POPTIOU HE IKavoTNTA

atrodeutng @opTtiou 16 A yia katnyopia xpriong AC 23 (KIivnTrpeg) Kal ao@aAcieg Bpadeiag
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TASEWS (XapaktnpioTikl aM) 10 A. Tlpoteivetal avti Tou OIOKOTITN @QOPTIOU KAl Twv
QOQOAEILVY N Xpnoiyotroinon auTtdépatou OIOKOTITH 10XU0G PeyEBoug 25A pe oTabepd

MayvNTIKO Kal puBUICOUEVO BEPUIKG OTOIXEIO UE TTEPIOXT PUBUIONG 2,5-4A.

EmAéyovtal TnAexeipi{Ouevol OIOKOTITEG €KKiVNONG yia kartnyopia xpriong AC 3

(KIVNTAPEG), JE OVOUOOTIKN £viaon TouhdaxiaTtov l,, = 9 A kair 1oXU TouhdxioTtov 4 kW.

5.3. QopTiad PWTICHOU KAl PEUPNATOSOTWY — YTOTiVAKAG

QWTIOCHOU

To 1medio wTIONOU Ba aTTOTEAE TUANA TOU YEVIKOU TTiVOKA.

2TOV OIKIOKO TOU avTAIOOTaCIoU, Ba UTTAPXEI ECWTEPIKOG KAl EEWTEPIKOG QWTICHOG CUVOAIKNG
EYKATEOTNMEVNG 10XUOG TrepiTTou 630 W kai atmmoppo@oupevng Trepitrou 700 W utrd

dlopBwpévo cose=0,9.

Oa TomrobeTnBoUV 2 oTeyavd QWTIOTIKA CWHOTA TUTTOU OKAQAKI ME KAAUMMO KAl ME

AauTrTApES Bopiouou 2X58 W, oTov e0wTePIKO ENPO XWPEO TOU ICOYEIOU.

O TrePINETPIKOG QWTIONOS Ba TTepIAaUBAvEl 4 QWTIOTIKA cwpaTta yia AauTrmipes N.Y.IT.
(Natpiou YwnAng Miéoewg) 1oxuog o kaBévag 100 W, totroBetnuéva oTIC 4 ywvieg Tou

OIKIOKOU.

H eykateoTnuévn 10XUG QWTIOTIKWY QBOPICUOU OTOV ECWTEPIKO {NPd XWPO TOU ICOYEIOU
avépxetal o 15 W/t.u. kai divel emapkéoTarn oTaOun @wrtiopou. H totmobétnon Twv

QWTIOTIKWY CWHATWYV TTAPOUCIAZETAI OTA ZXEDIA.
EKT6C Twv avwTépw QWTIOTIKWY Ba TOTToBeTNOOUV KAl QWTIOTIKA QO@OAEiag yia Tnv

KATAdeIgn Twv 0deUoEwWV dIAaQUYNG Kal TNV dnuioupyia PIag EAAXIOTNG OTABUNG QWTIOUOU

QOQOAEiag.
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Ol aywyoi TwV YPaupwy ewTiopou Ba eival N.Y.M. 3X1,5xA0T kai n ypapuri 8a ao@aAiCeTal

ME MOVOTTOAIKO pIKpoauTouaTo 10A.

O1 aywyoi TNG YPOAUMNS QWTIOPOU €CWTEPIKWV Xwpwv Ba givalr N.Y.Y. 3X1,5xA0T® Kal N
ypauun 8a ac@aAifetal ye HOVOTTOAIKO pIKpoautopaTto 10A. H Aesiroupyia Tou eEwTEPIKOU

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

Ao 10 TTEdiO PWTIOPOU Ba Tpo@odoTnBouv 4 peupatodoTeg Povogaoikoi. O aywyoi
TPOPODOCIAg TWV PHOVOPACIKWY peupaTodoTwy Ba cival N.Y.M., diatoung 3X2,5 XAGT Kail N

ypauun 8a ac@aAifetal ue dITTOAIKO pIKpoauTopaTo 16A.

2€ TTEPITITWON TTOU XPNOIMOTTOIEITAl opNnTr} avTAia yia TNV atrooTpdyyion Tou BaAduou
AvtAnong, O MOVOQYOOIKOG PEUMATOOOTNG ETTAPKEI yIa va KOAUWEI TO QopTio TNG (MEYIOTO

@opTio peupaTodoTn 3,5 KW, atmroppo@oupevn 10xUg avtAiag 1,5 KW).

MNa v Tpo@odoacia @opnTAG UTTAAAVTECAG TTOU Ba XPNOIKOTTOIEITAl VIO TOV QWTIONO TOU
EOWTEPIKOU Tou BaAduou avtAnong, 6a eykataoTabei 0To TTESIO PWTICPOU PETAOKNMATIOTAG
YOABaVIKAG atmopovwong 220 V/42 V 1oxuog 200 VA, o omoiog Ba Tpo@odoTei pE

uttoBIBacuévn Taon peupatodotTn 42V .

H mAeupd T1po@odoaciag Tou yeTaoxnUaTioT) Ba ac@aAifeTal pe pikpoautopaTo 10A, evw n

TTAeUpd uTToBIBaCUEVNG TAONG £TTIONG ME PIKpoauTopaTo 10A.
ATTO ToVv YeVIKO NAEKTPIKO TTivaka Ba Tpo@odotnBei 1 peupatodoTng TpIPacikos. Or aywyoi

TOU TpIPacIkoU peupaTtodoTtn Ba ecivar N.Y.M. i N.Y.A. 5X2,5 )()\O'T2 Kal n ypapun 6a

OIAKOTITETAI E TPITTOAIKO payodIakoTITn 20A Kail 6a ac@aAideTal pe ao@AaAeia TALEwS 16A.
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5.4. Fevikég NAekKTPIKOG TTivakag

O vyevikdég TTivakag TOU avTtAlooTaciou Ba Tpo@odOTEl ME EEXWPIOTEG YPAMMEG TOUG
NAEKTPOKIVNTAPES TWV AVTAIWY, TWV avadEUTHPWV Kal TOU PJOoNTAPA, TOV UTTOTTIVOKAO TOU

BIGQIATPOU KABWG KAl TIG YPOAUMES QWTICHOU KAl PEUPATODOTWV.

O Tmivakag Ba eival TUTTOU TTEdiWV UETAANIKOG, atmd Aapapiva DKP trayxoug 1,5xAoT. Kai

dlapopPwpévog oe €IdIKN TTPéca. Oa eival Baupévog ue nAekTpooTaTikh Bagr oupvou. O

Babuodg mpooTaciag Ba cival IP 44 A IP 54 katd DIN 40050. Oa treplAappavel exwpioTd

mredia:

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

- AuTONATIOHWYV

- BonbnTiké atmdé 1O OTT0I0 TPOPOdOTOUVTAI Ol WIKPOI KIVNTAPES KAl Ol KATAVAAWOEIG
QPWTIONOU KOl PEUPATODOTWV.

- 2 edia atrd Ta oTToia TPOPOdOTEITAI N KABE avTAia

To uéyioTo QopTio TO OTToI0 Ba TTEPATEl ATTd TO KAAWDIO TTOU TPOYODOTEI TOV TTiVAKA TOU
avtAlootaciou ammoé Tov peTpnt TNG AEH, epgavietal otav  Asitoupyouv  OAeg ol

KATAVOAWOEIG.

OewpwvTtag 6T Asitoupyouv OAoI o1 AEITOUPYIKOI KIVNTAPES (OTaV AEITOUPYOUV OI avTAieg, dev
AeitoupyoUv ol avadeuTApeg), KaBwg kal OTI uTTdpxel TPOcBeTo @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| 255 |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

Emeidf) To avtAiooTdolo BpiokeTal o€ TepIoxr TTou €xel N AEH diktua, n Tpo@oddTnor| Toug

Ba yivel atrd Ta dikTUQ TNG XAKNAAG Tdong.

O1 datrdveg KOTAOKEUNG Tou avTAiooTaoiou Oev Ba  emBapuvOouv HE KATAOKEUEG

UTTOOTABUWV.

5.6. TpopodoTikég Npapuég

H diaoctacioAéynon ™G ypapung Tpo@odoaciag Tou Trivaka yiveral pye Baon tn HEyIoTn
mBavy ¢ATNnon kai TV HdeAAovTIKA emmaugnon. MNa Méyiotn daivouévn loxy Smax =
1,73*400*Imax = 8,8 kVA kai AauBavovTtag mTepiBwplo etraugnong 30%, TTIAEYETAI TPIYACIKN
mapoxn No 3. Ao tov petpnti NG AEH péxpr tov lMevikd Mivaka kai yia mapoxri No 1
Ioxuog 15 KVA n 1pogodoaia yivetal e KaAwdio Touhdxiotov N.Y.Y. 5x6 XAOT.

2upowva pe tov Kavovioud EAOT HD 384.5.523, yia TpItToAIKG KAAWDdIO evTOG CWARva
Méoa i TAvw o€ Toixo, Beppokpacia TTepIBAAAovTog 35 oC kal diatoury KaAwdiou 6 mma2,
TTPOKUTITEI ETTITPETTOUEVN QOPTION:

| =34*0,94 = 32,0 A
Tuverrwe KoAwdio N.Y.Y. pe Siatour 5x6 XAOT eival ammdAUTa €TTAPKEC, He Sedouévn TN

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

ATT6 T0 H/Z N Tpopodoaia yiveTal pe kaAwdio TouhdyioTov N.Y.Y. 3x25+16+16 XAOT® pE idIEC
ouvOnkeg eykaTdoTaong OTmws avwTépw (I = 73*0,94 = 68,6 A). To kaAwdio gival atTéAuTa

ETTAPKEG, e OedOPEVN TN YEYIOTN EVTOON TTOU PTTOPEI va TTapdoXel To H/Z Imax = 58 A.
MpoTteiveTal avTi Tou dIAKOTITA YOPTIOU KAl TWV ac@AAgIwWV oTnV AQign Tou lMevikou lMivaka, n

XPNoiyoTroinon autéPaTou BIAKOTITN I0XU0G ueyEBoug 160 A e oTaBePO PayvnTIKO OTOIXEIO

Kal puBUICOUEVO BEPUIKO.
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5.7. E@pedpikn TapoX NAEKTPIKAG eEVEPYEIAG

57.1. ATtTaitnon og IoxU

To H/Z 6a kAnBei va ekkiviioel TNV pia avtAia Aupdtwy, Kal va TPOQodOTACE! TIG

UTTOAOITTEG KATAVOAAWOEIG.

Ao Tnv ékdoon «HAekTpikég EykataoTtdoelc KatavaAwTtwyv — 1. NTOKOTTOUAOG —
Ekdboeigc ZATn — 2005» KAl CUYKEKPIPEVA ATTO TOV TTivaKa 12.2 TTPOKUTTITEl OTI YIA KIVNTHPO
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 AEITOUPYIKWY QOPTIWV gival :

P = 2,5 kW(utréAorra @oprTia avtAlooTagiou)
- Q = P*tan(arccos(0,8)) = 1,88 kVAr

2UVETTWG N 10XUG TTou aTraiteital atrd 1o H/Z katd tnv ekkivnon, dnAadr] yia HEPIKA sec,
eivai:
- P=247+25=27,2 kW
- Q = 33,0+1,88 = 34,88 kVAr
- S=(P+Q)" =44,2 kVA

‘Eva H/Z diaoctaciohoynuévo yia 1oxu S, utropei TTapodikd va TTPpoo@EpEl IoXU 3* S ue
TTwon 1dong 15%. Ekeivo TTou €0Tw Kal TTAPOOIKG dev ETTITPETTETAI VA UTTEPPBOUNE, €ival N
loxug P. Zuvettwg apkei va dlaoTaclioAoynBei To H/Z wg €EAG:

- S =P/ cosg =27,2/0,8 = 34,0 kVA

EmAéyetar H/Z pe duvatdtnTa TTAPOXNS OUVEXOUG 10XU0G TOUAdxioTov 40 KVA Kai

eEWTEPIKES BlAoTAOEIG KATA TTpocgyyion 1900X800X1450 (M*TT*Y o€ xAoT). H weéAiun 1ox0g

34



TToU TTapéxel To H/Z uttd ouvexn Aciroupyia kai uttd péco cose=0,8 civar P=32 kW, evw 10

pevpua gival 58 A.

5.7.2. AgEauevn KQUaiUuwv

MNa Toug kivntpeg Diesel Twv H/Z avauéveral pia yéon katavaAwon 200 yp/wpa/KVA.
Me Oedouévn TNV ATTOPPOPOUNEVN I0XU O ouvexn Aeimoupyia amd TIG avTAiEg Tou
avTAiootaciou 5,7 KVA, n avauevopevn wplaia katavdAwon kauciyou Ba eivar 1,14

XAyp/wpa.

5.7.3. Avaykec agpiopou

To H/Z xpeidletal yia Tnv AsiToupyia Tou aépa yia Kauon Kal Wyugn. ZTnv €kdoon
«HAekTpikég Eykataotdoelig KatavaoAwTtwy — 1. Ntokdmmouhog — EkdoOoelic ZnRtn — 2005»
divovTal aTTO KOTAOKEUAOTEG XOPAKTNPIOTIKEG TIMEG TNG ATTAITOUMEVNG POoNG aépa ava kW

IoXUog Tou H/Z.

MNa P =32 kW 10 atraitoupevo avolypa rpoodiopidetal o€ TouAdxiotov A = 0,12 T..

5.8. ZUOTNUO METAYWYAS

MNa TNV TPo@odOTNON NAEKTPIKAG EVEPYEIOG Yia KABE pepId TOu Trivaka atmd TIg duo
OlaQopeTIKEG TTNYEG, ONAad AEH kai H/Z, Ba tommoBeTnOei ava évag TnAeXEIPICOPEVOG
OIAKOTITNG (PEAE) TETPATTOAIKOG A€POG, BUVAUIKOTNTAG ioNG I MEYAAUTEPNG WE Tou H/Z.

O1 TnAeXeIpICOPEVOI BIAKOTITEG Ba €ival JAVOOAWUEVOI HETAEU TOUG UE INXAVIKI KOl NAEKTPIKA
MavoaAwaon (KAEida), WOTE va ATTOKAEIETAI o€ KABE TTEPITTTWON N TTAPAAANAN TPOPOdOTNON

Kal a1Td TIg dUO TTNYES, OnAad AEH kai H/Z.
‘Evag TpI9acikdg emTnENTAG Taoswg TG AEH, peydAng akpiBeiag, mmimnpei TI @AcEIg Tou

OIKTUOU, Kal av PEIWBEI N TAon £€0TW KAl PIAG @ACNS KATW OPICHEVWYV Opiwy, divel EVTOAR yia

€kKivnon Tou H/Z kai petaywyr oto diKTUO TNG YEVVATPIOG.
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6. ANTIKEPAYNIKH NMPOXTAZIA - TEIQZEIZ

6.1. ESwTtepikil AvTikepauVviknh MNpooTacia

6.1.1. EkTiunon kepauvikou KivoUvou- ZTaBun TTpooTaciog

H ekTiynon Tou KepAuVIKOU KIVOUVOU Kal N avaykaia oTaOun avTIKEPAUVIKAG
TTPOOTACIAG TWV KTIPiWV TTpoodiopifeTal katd EAOT 1412. H atroTtiynon yivetal cUP@wva Pe
éva BAcIKO EpWTNUOTOAGYIO TTOU OTNPICETAI OTO AVWTEPW TTPOTUTTO KAl TTAPOUCIAETalI OTA
akoAouba:

1. Moiég givai 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 ;
EBPOZ

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 UAIKWYV gUTTEPIEXOVTAI OTNV KATOAOKEUN ;

| Kovowikrg atios rf KavovIkng SUphaK TKOTT TG - |

7. Mwg AsiToupyei N KATAOKEUR 0OG ;

| Kevd and aTopa - |

8. MMoleg o1 ouvEéTTEIEG ATTO KEPAUVIKO TTARYHA ;

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

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

AMOTEAEZMA

ANAITEITAI ANTIKEPAYNIKH NMPOZTAZIA katd EAOT 1197, Zt1d6un IV

2TNV TTAPOUCa KATOOKEUN €TTIAEYETAI N TTPOC0TACIa pEow akidag Franklin. H avwTtépw
atrairoupevn Z1a0un tpootaciag IV 1TpoUTToBETEl yia UWPOog KATAOKEUNRG XaunAo (<20u.)

NUIYwVia KWwvou £wg 55° yia TTpooTacia péow akidag Franklin:

21a0uN AkTiva “Yyog Kataokegung h(m) AOGTAGEIC
Mpootaciag | Kuhidpevng Bpbywv
katad EAOT | Z@aipag 20 30 45 60 (m)
1197 R(m)
wvia MNpooTtaaciag (°)
I 20 25 * * * 5
1 30 35 25 * * 10
1l 45 45 35 25 * 15
\Y 60 55 45 35 25 20

To eAdXIoTO MPAKOG NAEKTPOdIWV YeEIwoNg TOTTOBETNUEVWY OpPICOVTIWG KaBopileTal

oUMPWVA PE TOV aKOAOUBO TTivaKa:

Eidikn avTtioTaon ATTQITOUPEVO UAKOG | ATTQITOUPEVO MAKOG | ATTAITOUMEVO PNKOG
£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 PKOUG.
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2TNV TTaPOUCO KATOOKEUN ETTIAEYETAI N €QAPPOYH OuvOuaouoU BgpeNIOKNG yeiwong
(TTou XPNOIPOTTOIEITAI KAl WG NAEKTPOAOYIKN YEIWON) KAl KATAOKOPUPWY NAEKTPOdIWY, OTTWG

avaTTTUCOETAI OTA ETTOMEVA.

H 1c0d0vapn SIGUETPOS NUICPAIPIKOU YEIWTA (OTTWGS N BeUENIOKR YEIWON TTOU PEAETATAI

OTNV TTPOKEIYEVN TTEPITITWON) diveTal ATTO TNV OXEON :
D=157*34

otTou D n 100duvaun (uéon) SIGUETPOG Tou BAKTUAIOU Kal A n €TIQAVEIA TTOU TTEPIKAEIETAI

aT1rd Tov OAKTUAIO.

2T0 UTTO MEAETN KTIPIO OTTWG TTEPIYPAQETAl KATWTEPW €ival A=21,4 T.U. KOl OUVETTWG

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

EkT6¢ ammd Tnv Bepeliokh yeiwon eykabBioTavral Kal 4 KATOKOPUPA NAEKTPODIA OTIG

YWVieg TNG BepeAiwong evepyou prkoug Lv = 1,5 .

To ouvoAIKO koG yeiwong L1 utrohoyietal wg L1 = r+2*4*Lv = 14,2 p., cUpowva o€

ME TOV aVWTEPW TTiVAKA yia ZTa0uN TTpooTtaciag 1V, gival eTTapkEG.

6.1.2. ZuvomTikA Mepiypagry AAeikepauvou — lMeiwoeiwv AvTIKEpAUVIKAG MNpooTaciag

EykaBioTatal yia Tnv avTikepauvikr TrpooTacia Z1d0ung IV katd EAOT 1197, cuoTtnua
TTOU OTTOTEAEITAI ATTO:
- KaTakOpuen akida (akida cUANYWNGS — aAegikepauvou Franklin).
- aTmaywyo (KatakOpu@pog aywyog 0To KTipio).

- KOTAOKEUEG YEIWoNG OTO £00)OG.
H akida Franklin prikoug 1 p., otnpiCetal o€ yaABaviopévn oidnpoocwAnva 1 2" . H

Baon TnG akidag Tou AAEEIKEPAUVOU TOTTOBETEITAI O€ UYWOG TOUAAXIOTOV 3 [. aTTO TNV TTAGKa

OPOYPNAG TOU I00YEiOU

38



Ao TV Baon NG akidag eKIVA KATAKOPUPOG aTTaywyodg, O OTI0i0G OTnv Avw
eM@AveIa TNG TTAAKAG 0po@rig Tou 1Iooyeiou diakAadifeTal o€ dUo kKAGdoug. O1 KAGdOoI auToi
KATOAyOuv O€ OUO QVTIDIQUETPIKEG YWVIEG TOU KTIOUATOG (avwOOr]), OTTOU Kal ouvdEovTal
ME TIC AVAMOVEG TWV EYKIBWTIOMEVWY KATOKOPUQWY atraywywyv. OAol o1 amraywyoi givai

XOAUBdIVOI, Beppud eTiweudapyupwpuévol, diatoung @10 xAoT.

To ovuoTnua yeiwong e€ival MPIKTO, aTroTeEAOUPEVO aTTO  Tavia XoAuBdivn Bepud
emYeudapyupwpévn dlaotdcewv 40X4 xAoT. eykaTteoTnuévn o€ OIATAEN KAEIOTOU BpOXOU
OTO OKUPOdEUa TwV BePEAiWV TOU KTIpIOU Kal 4 NAEKTPOBIA YEIWONG TTOU TOTTOBETOUVTAI OTIG

YWVieG TNG KATOWNG TWV Bepeliwy, xaAuBdiva emmixaAkwuéva ue diaotaoeic 17X1500 xAoT.

6.1.3. Akida Franklin

H akida Franklin Ba e€ival kKataokeuaouévn aTTO  NAEKTPOAUTIKA  ETTIVIKEAWMPEVO
opeixaAko (Ms/eNi) kai Ba gival KatdAANAn yia otipign o€ cwAiva 1 4" . H ouvdeon ue Tov

aywyo kabodou Ba yivetal He KOANAPO XAAKIVO ETTIVIKEAWUEVO UE OKPODEKTN.

6.1.4. XaAuBdivog aywyog diatoung 10 xAoT.

O1 aywyoi TTou XPNOIYMEUOUV WG ATTAYWYOI YIa TNV OKida, KaBWS Kal Ol yKIBWTICUEVOI
OTO OKUPOOEUA KATAKOPUQPOI aTTaywYOi, €ival XaAUBSIVOI ETTIYPEUDAPYUPWUEVOI €V BEPPW,

Siapérpou 10 xAoT.

2uvoéovTal Pe €I0IKOUG OPIYKTAPES DIOOTAUPWONG ATTO ETTIYEUDAPYUPWHEVO €V BEPUW
XOAuBa. ATTé id10 UAIKO gival KATAOKEUAOWEVOI KAl OI CUVOECUOI-OTNPIYUATA TTOU OUVOEOUV
(av@d 2 y. TOUAGXIOTOV) TOUG EYKIBWTIOPEVOUG Qywyoug HE Tov O1dnpd oTrAiopd ToUu

OKUPOOEUATOG.

O1 eyKIBWTIOPEVOI KATAKOPUPOI atTaywyoi KaTaAflyouv otnv Beuehiakn yeiwon, 61Tou

KAl CUVOEOVTAI PE TTAPOPOIOUG OPIYKTAPESG YE TNV TaIvia TNG BEPEANIOKAG yeEiwong.
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6.1.5. Tawvia yeiwong xaAupdivn diatoung 40xXAoT. X 4 XAOT.

H Tawvia yeiwong TotrobeTeital evidg Tou OKUPOOEUATOG OTA TTEPIMETPIKA TOIXEID TWV
Bepeliwv Tou KTIpioU O€ POPPH KAEIOTOU OAKTUAIOU. ZUVOEETAI PE TOV OTTAIOUO HE €10IKOUG

OQIYKTAPES avd 2 .

2TIG 4 ywvieg TNG BepeAiwong Tou KTIpiou, ouvdEovVTal PE TNV TAIVIa TNG YEIwoNG HECW
€I0IKOU o@IYKTAPA, 4 aywyoi XaAkivol, diauétpou P8 XACT., oI OTToiol EEEPYXOUEVOI ATTO TO
oKUpOdeua TNG BepeAiwong odeuovtag opICOVTIA, KATAARYOUV OTA TEOOEPA NAEKTPODIA

TTPOOBETNG yEiwonNg.

H ouvdeon Twv aywywv Pe Ta NAEKTPODIA, YIVETAI PE EIOIKOUG OQIYKTIPEG.

6.1.6. HAekTpddIO yEiwWONG

Ta nAekTpddIa yeiwong Ba eival diapétpou P17 xAoT. Kai prikoug 1500 xAoT., Bepud i
NAEKTPOAUTIKA ETTIXOAKWHEVA PE XAAUBSIVN Wuxn Kal KoxAloTépnon 5/8°° ota dUo dkpa yia

TNV duvaTOTNTA ETTIUAKUVONG TOUG PE KOXAIWTHA OPEIXAAKIVN pou®a.

6.1.7. Kepaia padiouovrey

H Kepaia eKTTOPTTAG KAl AWng onNPATWY TOU POBIOPOVTEN, ATTOTEAEI OTNV oudia I6AVIKA
OKida CUAANYNG KEPAUVWYV, KAl CUVETTWG ATTAITEITAI ECEIBIKEUPEVN AVTIKEPAUVIKA TTPOCTACIA.

2 UYKEKPIMEVA:
O 1016¢ yeiwveTal PEOow aywyou XaAuBdivou ETTIYEUDAPYUPWHEVOU €V BepUW,

dlauétTpou P10 Aot oe €vav amd Toug OUO KATAKOPUPOUG aTTaywyouS AVTIKEPAUVIKAG

TTPOOTACIAG TOU KTIPIOU, CUVOEOUEVOGS UE AUTOV PE KATAAANAO CUVOECUO-CQIYKTHPA.
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6.2. EowTtepikn AvTiIKepauVviKA NMpooTacia

6.2.1. [evikd oTOIXEIO

Adyw TnGg eykKaTdoTOONG €UICOBNTWY OCUCTNUATWY  AUTOUATIOMWY, TIPETTEL VA
TTPORBAEPOEl Kal oUOTNPO TTPOOTACIAG TOU €EEOTTAICHOU OTTO OTHOOQAIPIKEG Kal AAAEG

UTTEPTAOEIG, OI OTTOIEG TOV KATATTOVOUV.

H tmpooTacia emTuyxaveral géow ammaywywyv utreptaccwv (SPD-Surge Protection
Devices), o1 otroiol eykaBiotavrar otov levikd [livaka XapnAng Tdong (TTpwTtelouca
TTpooTacia), oTtov [Mivaka AuTopaTIohwy (deuTEpEUOUCA TTPOOTACIA), Kal oTnv Bdon Tng

KEPAIOG TOU PABIOPOVTEN £V OEIPA PE TO OPOAEOVIKO KOAWDIO.

6.2.2. [lpwTevouca TTpooTacia

O utroAoyIONOG TG OTABUNG TTPOCTACIAG YIAG AVTIKEPAUVIKAG EYKATAOTAONG, YIVETAI JE
Baon T1o TpoTUTTO EAOT 1412, 2TnVv TIPOKEIYEVN TTIEPITITWON N avaykaia oTdoun

TTpooTaciag givai n V.

2Upowva pe 10 Algbvég TpoTutto IEC61024-1-1, yia otdBun TmpooTtaciag IV, 10
MEYIOTO avaPEVOUEVO pelpa Kopugng kepauvou ecival 100 kA. ZUpgwva TTavra Pe 1o idlo
TTPOTUTTO, 50 KA avapévetal va cUAAEyoUV Kal va 0dnynBouv TTpog TNV yn atrd 10 CWTEPIKO
oUOoTNUA AVTIKEPAUVIKNG TTpooTaciag. Ta uttéAoimra 50 kA Ba kaTtaveunBouv oTo evepyelako,

TO TNAEPWVIKO, TO UDPEUTIKO IKTUO KOl 0TO OIKTUO QUOIKOU QEPIOU EYOCOV AUTA UTTAPXOUV.

2TNV MEAETWHEVN KOTAOKEUR, €TTEION Oev UTTAPXOUV AAAQ aywyiua OikTua, TTPETTEl VO
avapéveral o1t 50 kA Ba o0dnynbouv atrd TO eVEPYEIOKO OIKTUO TTPOG TO €0WTEPIKO TOU
KTIpiou. ETTEId} TO peUPA AUTO KATAVEPETAI O€ TPEIG PACEIS KOl TOV OUBETEPO, AVAUEVETAI

MEYIOTO KPOUOTIKO pelpa évraong 12,5 kKA.
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2UVETTWG oToV [Meviko Mivaka XapnAAg Tdong, HETA TOV YEVIKO OIAKOTITN Kal TTPIV atrd
TIG YEVIKEG AOQPAAEIEG TOTTOOETOUVTAI ATTAYWYOI KPOUCOTIKWYV UTTEPTACEWV (OTIG TPEIG QPATEIG
Kal TOV OudETEPO) ME OovouaoTIKO peupa  ek@optiong 70 kA utrd KpouoTikr) Tdon
Kupatopop@ns 8/20 ps kal PEYIOTO peupa ekpopTiong 150 KA uttd KpouoTiKh Tdon
Kupatopop@ns 8/20 us, 15 kA umd kpouoTik Tdon kupartopopeng 10/350 ps . H
TTapapévouoa TAON UTTO TO OVOUAOTIKO peUPa €TIAEYETAl ATTO KATAOAOYOUG KATAOKEUAOTWV
1,6 kV, woTe va TTapéXETAl ONPAVTIKA TTPOOCTACIA OTIG KATAVTN EUPIOKOUEVEG NAEKTPOVIKEG

OUOKeUEG (Soft Starter, petpnTikég diatdgelg, PLC, padioudvTey KATT).

6.2.3. Aeutepelouca TTPOCTATIO

Atgutepelioucd TTPOCTACIA YPOAUUWY TPOPOO0Tiac

MNa 1TPOoBeTn TTPOCTACIa TWV €URICONTWY NAEKTPOVIKWY CUCKEUWYV TTOU BpickovTal
otov [livaka AuTOPATIOPWY, TOTTOBETOUVTAI OTNV YPauun Tpogodoaoiag Ttou [livaka

ATTAYWYEIG UTTEPTACEWV OEUTEPEUOUCAG TTPOCTATING.

O1 atraywyeig TotroBeTOUVTAI TTAPAAANAQ TTPOG TO BIKTUO, TOCO COTOV AYyWYO PAong 60O
KAl OTOV OUOETEPO, €XOUV OE OVOPAOTIKO peUMa ekpOpTiIong 15 kA uttd KpouoTiKA Tdon
Kupatopop@ns 8/20 us, pEyIoTo pelua  ek@opTiong 40 kA umd KpouoTikr Tdaon
Kupatopop@ns 8/20 us, kal mapapévouca tadon 1,6 kV umd kpouoTiki tdon 30 KA

Kupatopop@ng 8/20 ps, 0,95 kV utré kpouaoTikr Taon 5 kA kupaTtopopenig 8/20 us.

6.2.4. T[lpooTacia padIONOVTEU

ToTroBeTeiTal ATTAYWYOS UTTEPTACEWY OUOAEOVIKOU KaAWDIou ev oeIpd Ye TO KAAWDIO,
yid TNV TTPOOTACIA TWV CUVOEDENEVWY CUOKEUWY AAAG KOl TwV avBpwTTwy, atmd KEPAUVIKO

TTAAYUA OTOV I0TO TWV KEPAIWV.

ToTroBeTOoUVTAI ETTIONG ATTAYWYOI UTTEPTACEWV (TTAPAAANAQ TTPOG TO BiKTUO, TOCO OTOV

aywyo @aong 600 Kal OTOV OUSETEPO) TTAPOUOIOI JE AUTOUG TNG TTPWTEUOUCOG TTPOCTACIAG,
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oTnNV TTAEUPd TPOPODOCIag TOUu PABIOUOVTEY, YIO TTPOCTACIA TOU NAEKTPIKOU OIKTUOU TOU

KTIpiOU.

6.3. HAekTpoAoyikég Neiwoeig Kal looduvapikég Zuvdéoeig

6.3.1. [evikd oToIXEIO

O1 nNAeKTPOAOYIKEG YEIWOEIG TTOU TIPETTEl VA  KATAOKEUAOOoUuv oTO avTAIOOTACIO,

OIaKPIVOVTAI O€ YEIWOEIG TTPOCTACIAG KAl AEITOUpYiag.

H Bepeliakn yeiwon otnv otroia kataAryel To ZAl1, Ba Asiroupyei Kal WG NAEKTPOAOYIKA
yeiwon mrpooTaciag. Eviog Tou Icoyeiou xwpou Kal 6oo 1o duvatov TTio kovtd otov I.IM.X.T.
Ba KkaTaokeuaoBei avapovr) yeiwong Me 1000uvauikG Cuyd. Avauovh yeiwong  Kai
I000UVANIKOG CUYOG Ba KATAOKEUATOEI KAl GTOV XWPO TOU UTTOYEIOU.

H oluvdeon TnG avapovhg yeiwong e Tn Bepeliakn yeiwon Oa yivetar pe aywyod
XOAKIVO-TTOAUKAWVO  OIOTOMNG TOUAGXIOTOV 25 mm2, eyKIBWTIOPEVO OTO OKUPOOEUQ Kal

OUVOEOUEVO E TOV OTTAIOUS avd 2 m Péow KATAANAAWY CQIVKTAPWV.

2€ avetdptntn yeiwon Asimoupyiag (TPiywvo KATAKOPUPWY NAEKTPOBIWV) CUVOEETAI O

KOMBOG Tou aoTépa Tou H/Z.

6.3.2. Tewoeig TTpooTaCiag

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

6.3.3. [€iwon Asiroupyiag H/Z

KaTtaokeuddetal eXxwploTd oUOTNUA  yeiwong Asiroupyiag oudeTépou KOPPBou TNng

yevvATpiag Tou H/Z. To ocuoTtnua atroTeAeital atrd oudda nAEKTpodiwv TTapOUOoiwy JE auTd
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Tou Z.A.ll. TTOU TTEPIYPAPNKAV QVWTEPW, TO KaBEva OUWG HpAKoug 3 d. (evwpéva duo
NAeKTPOdIa TwWv 1,5 Y. PEOW TNG €IBIKAG MOUPAG ETTEKTAONG). 2TNV  KEQAAN TOUG
KATOKEUACETAI QPPEATIO OUVOEONG KOl EAEYXOU OTTWG TTEPIYPAPETAI OTA Teuxn TEXVIKAG

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

To ouoTnua yeiwong AsiIroupyiag TTPETTEN va gival aveEdpTnTo Atrd TO OUCTNUA YEIWONG
TTpooTaciag. Ave¢dpTnTa CUCTAPATA yEiwong BewpouvTtal dTav 1o TTEdIO Porg Tou evog dev
emnpeddel To dANo. Autd emmiTuyxavetal 6tav N atréoTacon Twv OUO CUCTNNATWY YEiwong
gival Touhdxiotov 8-10 @opég TNV peYaAUTEPN dIAOTACH TWV VEIWTWYV. ZTNV TTPOKEINEVN
TTEPITITWON TTOU XPNOIYOTTOIOUVTAl NAEKTPOdIA UAKOUG 3 W., TO TTANCIECTEPO NAEKTPODIO
TIPETTEl VA BPIOKETAI € aTTOOTAON TOUAAXIOTOV 25-30 W. atrd TNV yEiwon Tou KTIpiou. EKTOG
QauToU, YIa TV oUVOEDN Tou TpIywvou e To H/Z xpnoigoTroigital aywyog NYY kai 6x1 yupvog

TTOAUKAWVOG aywyog XaAkouU, 0 oTToiog dnuioupyei yupw Tou TTEdio PONG.

Kai BéBaia yia Tnv TTAAPN atrodoon Twv NAEKTPOdIwY, QUTA TTPETTEI VA OTTEXOUV UETALU

TOUG aTTOOTACN TOUAAXIOTOV (2 * HAKOG NAeKTpOodiou) = 6 .

H avtioTaon 1Tou TTapouciadel yeiwon Ye papOocIdEiS YeEIwTEG, diveTal atrd TNV oxéon:
RA = pE/LV
otTou Ra n avrtiotaon Tng yveiwong (Q), pe n €0KA avriotaon Tou €ddgoug (Q*u) kai Lv

evepyOd PNKOG TOU NAEKTPOdIoU (M).
2UPQWVA MPE TOUG KAVOVIOUOUG, N avTioTaon AuTAG TnG yeiwong TTPETTEl va gival

MIKpOTEPN atmd 10 Q. AGyw TNG @UONG Tou £dAPOUG, AVAPEVETAI VA ETTITEUXOEI EUKOAQ N

TTpoavagepBeioa atraitnon.

6.3.4. Kupiog Aywyog lMeiwong - looduvapikEG ZuvOETEIg

H nAekTpoAoyikr) €ykaTtdoTaon Tou avTAlooTaciou, Ta PETOAIKA upépn Tou H/Z, n
METAAAIKI YEPAVOYEQPUPA KAI Ol AYWYOI YEIWONG TWV ATTAYWYEWY UTTEPTACEWY OUVOEOVTAIl UE

Cuyo egiowong duvauikou (I00dUVaMIKN YEQUPA) A KaTEUBEiav O avauovr] yeiwong.
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O1 deutepeliouces I00OUVAMIKEG OUVOECDEIG TWV NAEKTPOAOYIKWY EYKATAOTACEWV
a@oPOUV TNV I00OUVAUIKA oUVOEDT OAWV TWV HETOAAIKWYV aywywv TOU avTAIooTagiou, TTou

YEITVIAZoUV PETAEU TOUG.

2UPQwWva Pe Toug Kavoviopoug HD384, yia Kupia TTapoXIKR YPOUMR 6 T.XAOT. Kal
aywyo TTpooTaciag 6 T.XACT. TTPOKUTITEI BEWPENTIKA dIATOUN TWV aywywv KUPIAS yeiwong 6
T.XAOT. Kal KUPIOG 1I00QUVAUIKNG TTpooTaciag 4 T.xAoT. ETTIAéyovTal yia TIG KUPIEG YEIWOEIG
(ouptrepiAauBdavovTal Kal O aywyoi TTou CUVOEOUV TIG AVAPOVEG YeEiwong YE Tn BepeAIaKn
yeiwon) kaAwdia N.Y.Y. diatoung 25 1.XAOT., yIa TIG KUPIEG 1I00OUVAUIKEG OUVOEDEIS KOAWDIA

N.Y.Y. diatouAg 6 T.XAOT., yia O¢ TIg deutepevouoeg KaAwdia N.Y.Y. diatoung 4 1.XAoT.
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7. TAAANTQZEIZ

7.1. Mlevikd otoixeia

2€ OTold  €yKATAoTOON XPENOIMOTTOIOUVTAlI  PNXAvVAMOTO JE  KIvoUueva  déEpn, Eival
QVOTTOQEUKTN N EMPAVION TAAAVTWOEWYV. O1 TOAAVTWOEIG AUTEG TTPETTEI VA TTEPIOPIOTOUV OF
atTOOEKTA €TTITTEDA, €IOIKA O€ ONMEIA TTOU PTTOPOUV va €TTNPEACOUV  ThV aATTddoon Tou
e€oTTAIopOU. MMpoBARuaTa TTOU UTTOPOUV va dnuioupynBouv cival BAGRES KOTTwoNG, 66puUBOg

Kal ¢Bopd.

7.2. Aréyepon TaAAVTWOEWYV

O1 KupIOTEPEG TTNYEG BIEYEPONG TAAAVTWOEWY TTOU TTPOEPXOVTAI OTTO AVTAIEG, TTapaTiOevTal
KaTwTépw, padi Pe TIG avTioToIxeG ouxvotnTes. H oeipd cival kat'augouoca ouxvotnta. O

0euTEPOG apiBuds otnv mapdoTtaon 1:N gival To TTOAAATTAACI0 TNG TaXUTNTAG TTEPICTPOPNG.

7.2.1. 1:1. AvTmioTOIXEi OTAV OuxvOTNTa TnNG TAXUTNTOG TTEPIOTPOYPNG TNG AVTAIOG.
2UvNBwg gival N Kuplapxouoa dIEYEPOT Kal TTPOEPXETAI ATTO TIG TTAPAKATW AITIEG:

- ACuyooTOOUIEG OTIG TTEPIOTPEPOUEVES HACEG

- YOPAUAIKEG BUVAEIG TTOU TTPOKAAOUVTAI OTTO TO KEAUYOG

- MeploTpe@dPEVES UDPAUAIKEG DUVANEIG TTOU TTPOKAAOUVTAI ATTO JOVOKAVOAN TITEPWTH

7.2.2. 1:ApiBud KavaoAiwyv. AVTIOTOIXEI 0TV OUXVOTNTA TNG TaXUTATAG TTEPIOTPOPNG TNG
avTAiag €1Ti TOV ApPIBPO TwV KavaAiwy TNG TITEPWTAG. MNpoépxeTal atrd TIG TTAPAKATW AITIEG:
- YOPAUAIKEG QUVAMEIS TTOU AVATITUCOOVTAI OTav €va KAVAAl TTEpVAEl atrd {wvn Tou

KEAUPOUG PE avOolOoIOUOp®N TTiEON
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7.2.3. 1:ApiBud Kavahiwv etmmi Tov ApiBuod Odnywv [Mrepuyiwv. Mpoépxetal amd TIg
TTOPAKATW AITIEG:
- AIOKUPAVOEIG TNG TTiEoNG KOBWGS €va KAVAAl TTeEpvAEl PTTPOOTA atmd odnyd TITepuyIo

(YA wooa)

7.2.4. 1:MeyaAuTtepoug ApiBuoug. MNpoépxovTal atod TIG TTAPAKATW AITIEG:
- 2UVNBwg atrd Tov nAekTpOoKIVNTAPA. MTTopei va TTpokaAolv B6pufo, aAAd dev

ETTIPEPOUV DOUIKA TTPORBARUATA.

7.3. TpoTmol peiwonNg TOAAVTWOEWYV

O1 TTOpaKATW KAVOVEG TTPETTEI VA TNPOUVTAI WOTE Ol TAAAVTWOEIS VA TTEPIOPICOVTAI O€

aTToOEKTA £TTITTEOA:

- OAa ta pépn TTPETTEl va gival OTIBapd kKal oTaBepd ouvdedepéva e akAdvnTa
oTNEIYMATA, WOTE Ol TTPWTEUOUCEG OIEYEPOEIC VA €XOUV OUXVOTNTEG KATW OTTO TIG
€ENAXIOTEG IBIOOUXVOTNTEG TOU CUCTANATOG.

- Etmeidf o1 TaAavTWOoEIG gival aveEdpTNTEG ATTO TNV BapuTtnTa, TTPETTEI VA TTPORAETTOVTAI
Kal oTNpEi¢eIS oTnV opICovTia dieuBuvorn.

- O1 cwAnveg TTPETTEl Va €xouv Wia oTipign o améoTtaon 1/3 Tou KPIGiMOU PRKOUG TOUG,
amdé TNV avtAia (Kpiolwo JAKOG €ival TO MAKOG TTOU  QVTIOTOIXEl OTNV  TTPWTN
IB100UXVOTNTA).

- To WAKOG TWV aywywv TTPETTEN va gival PHIKpOTEPO atmd 170 70% Tou KPICiuou PAKOUG
TOUG.

- Bapid egaptriparta (61mwg peyAAeg BAVEG), TTPETTEI va OTNPICOVTAI ETTAPKWG.

7.4. Id1oouXvoeTnTa TAAAVTWONGS CWARVWY

H 1d1o0uxvOTNTa KAPTITIKAG TAAGVTWONG CWANVWYV TTOU €ival TTANPEIS JE PEUCTO, diveTAl ATTO

TNV oxéon:
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w_(n+x)2*7r2* E*(Da* - Di%)

% 72
L p*umz—Df*a—ijn

Ortrou:
w = 10locuxvoeTnTa (rad/d\)
E = pérpo Tou Young (N/u?)
L = pnkog (u)
P = TTUKVOTNTA UAIKOU CWARva (x)\yp/p3)
n = TAgN 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/p3)
7.5. Atrootdaoeig ZTApIEng Aywywv AvTAiooTaociou

Emeidf cival yvwoTh n Kupidtepn ouxvotnta OIEyePOoNG (CUMPTTITITEL PE TRV OUXVOTNTA
TEPIOTPOPAG TNG AVTAIAG), TO KPIOIUO MAKOG TWwV XPNOIKMOTTOIOUUEVWY OTO AVTAIOOTACIO

OWANVWYV TTPOKUTTTEL

(n+x) *n° E*(Da* - Di")

4* @

%k

Lkpio =

p*umz—Df*a—ijn
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Lkpio=  KpIiOIWO UAKOG (M)

w = 2875*1/30 = 300,9 (rad/dA) ocuxvotnta diEyepong
E = 2,10*10"(N/p®) pérpo Tou Young yia XGAUBG

p = 7900 (x)\yp/u3) TTUKVOTNTA XAAUBa

n = 1 14N TNG TTPWTNG 1IB1I00UXVOTNTAG

X = 0,5 yiaTTaKkTWwon Kal Twv U0 AKpwvV

Da = 0,0889 (M) e€wTepIKA BIAUETPOG CWARVA

Di = 0,0828 () ecwTePIKA BIAUETPOS CWANvVA

Pm = 1100 (x)\yp/u3) TTUKVOTNTA TTEPIEXOMEVOU PEUCTOU

MpokUTTTEI AOITTOV:
Lkpio = 3,0 (M)
MNa va atmmo@euxBouv TTPoRARUATA TAAAVTWOEWY, TTPETTEI KATA TA AVWTEPW TA OTNPIYMATA

OTIG CWANVWOEIG Va ToTToBeTNBOoUV KABE 0,7* Lkpio = 2,1 (M).

Mpétrel etmiong va T1o1T00eTNBEi £va oTrplypa o€ atmrootaon 1/3* Lkpio = 1,0 (M) amd tnv

KaTtaBAipn 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
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