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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

1. EIZArQrH

H mmapouoca peAETn €yive oUP@wva e TIC 0dnyieg TG A.E.H. xpnoiyotroiwvtag 1a akéAouba
Bon6nuara:

a) Electrical Installations handbook, Vol 1, 2, & 3 SIEMENS

B) YrmooraBuoi Ecwrepikwv Xwpwyv, MiIAT. M. Karrou

v) HAektpikéc Eykaraoraoeic Karavailwtwv Méang kai XaunAng Taonc, . NrokémmouAou

0) EIdIkG KepdAaia HAsk/kwv eykaraotdoswy kai Aiktowyv, A. Toavaka

€) YmooraBuoi Méong Tdon¢ Eowrepikou Xwpou, Ainuepida [llaveAAnviou ZuAAdyou
AimAwpuarotyxwv MnyavoAdywyv — HAektpoAdywv Mnxavikwy (Mlepipepeiakd Tunua MNarpac)
o1) BoayukukAwpara HAektpikwv Aiktowy, . Oppavouddkn

{) Zuyoi — Movwrnpeg HAektpikwyv Mivakwyv M. kai X.T., . Oppavouddkn

n) Texviko Eyxeipidio SCHNEIDER ELECTRIC

6) Texviké Eyxeipidio FULGOR

1) Odnyoé¢ KaAwdiwv, EAAnviké Ivatirouro Avarmruéng XaAkou

1a) Texvikd Eyxeipidio ABB

2. MAPAAOXEZ & KANONEZ YINMOAOIZMQN

(a) Mnxavik6g agpIoHOG

H amaywyn Tng amodidéuevng BepuoTnTag Ba yivel he Tn Bondeia avepiothpa. H BepudtnTa
TToU aTTOdIdETAN Eival:

QaTrwAgiwv = QaTwA. opTiou + QaTTwA. kevou ag W

© = H diagopd Bepuokpaciag TTou PTTopei va TTPoKANBEi oTov aépa JEoa OTO XWPO TOU
METOOXNUOTIOTA KATA TN AsiToupyia Tou ot °C.

O avepiotApag TTou Ba XpnoipoTToinBei Ba TTPETTEl va €XEl TTAPOXN:
P = (QammwAeiwv x 1,2) / ( 0,31 x ©)

EmAéyeTal KATGAANAOG aveUIOTAPAG.

(B) YrroAoyiouog diakomrwv

(B1) Autoépartol SIOKOTITEG 1I0XU0G

‘Evraon BpaxukukAwoewg Ik = S,/ (N3 x U,)
OvopaoTikr éviaon I, =P/ (N3 x U,)

Otrou :
Sk = 10X0¢ BpaxukukAwoews o MVA

P = 10x0¢ pyetaoxnuatiotwy o€ KVA

U, = OvouaaoTikr Tédon ag KV
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

O SIaKATITNG ETAEYETAI E TO PEUMA BPAXUKUKAWGEWS A V3 X I x U, > 250 MVA.
2uvnBwg 630 A TUTTOG SF6 | TITWYOU €Adiou ] payvnTIKOU QUOTATOG.

(B2) AlakOTITEG POPTIOU
YT1roAoyifovTal akpIBwg PE ToV idIo TPOTTO OTTWG O DIAKOTITEG I0XUOG.

"Evraon BpaxukukAWoews I, = S/ (V3 x U,)

OvopaoTikr éviaon I, =P/ (N3 x U,)
Omou :

Sk = 10X0¢ BpaxukukAwoews o MVA
P = 10x0¢ petaoyxnuatiotwy o KVA
U, = OvouacoTikh 1don o€ KV

2uvnBwg 400 A 630 A 1600 A

(v) YmoAoyiouoég acpaisiwv M/T

OvopoaoTikh éviaon In =P/ (N3 x U,)
Ortrou :

P = 10x0¢ petaoxnuatiotwy o KVA

U, = OvouacoTikh 1don o€ KV

EmAéyeTal ac@dAcia yia Tnv oTroia 1IoXUEL:
lemme™ In

2UuVNOWG TTIAEYETAI AOPAAEIQ PE PEYEBOG TO ETTOPEVO 1 TO PEBETTOPEVO ATTO QUTO TTOU
avTioTolxei 0To OvouaoTikG peUpa Tou M/Z.
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

AKOUN, yIa TNV €TTIAOYH PTTOPEI va XPNOIUOTTOINBEI O TTiVAKaG

loxug M Pebua MT Peoua XT OvouaoTiKO pelpa ac@AAElag
EAdxioTo MéyioTo
(kVA) (A) (A) (A) (A)
50 1.5 72 6.3 10
75 2.2 108 10 16
100 2.9 144 10 16
125 3.9 180 16 25
160 4.7 230 16 25
200 5.8 290 16 40
250 7.3 360 16 25
315 9.2 455 16 40
400 11.6 576 25 40
500 14.5 720 25 63
630 18.2 910 25 63
800 23.1 1160 40 100
1000 29 1440 40 100
1250 39 1800 63 100
1600 46.5 2300 63 100

(6) YrroAoyiouog kaAwdiwv M/T
H atmmairoupevn diatoun Tou KaAwdiou woTe va avtégel o€ BPaxUKUKAWUA gival:

1000 x S
A= — Nt

V3 xU,xk
Ortou :
Sk = 10%U¢ BpaxukukAwong oe (MVA)
U, = OvouaaoTikr Tédon ag KV
t = didpkeia PPaXUKUKAWMATOG O€ (Sec)

k = otaBepd (A/ mm3)x \s) ,

Tipég Tou K yia kKaAwdia XaAkou (Cu) og A Vs/mm?

109 yia TToAUaIBUAEvIO, xapTi 6,6 kol 15kV, BouTtUAio
115 yia PVC, xapti 20kV kai 22 kV

143 yia OIKTUWPEVO TTOAUQIBUAEVIO

Tipég Tou K yia kKaAwdia ahoupiviou (Al) og A Vs/mm?

72 yia TToAUaIBUAEvIO, xapTi 6,6 Kol 15kV, BouTtUAio
76 yia PVC, xapti 20kV kai 22 kV

94 yia OIKTUWPEVO TTOAUQIBUAEVIO

Tipég Tou K yia evagpieg ypappéc og A Vs/mm?

110 yia XaAko, (Cu)

54 yla ahouyivio, (Al)

66 yila ACSR
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

H tutrotroinon Twv kaAwdiwv 16, 25, 35, 50, 70, 95 kai 125 mm? gival 6TTw¢ auTh Twv
aywywv X.T.

(¢) EmiAoyn umrapwyv M/T kai X/T.
FiveTal éAeyx0g TwV PTTapWV BACEI TWV TTAPAKATW KPITNEIWV:
(1) Kp1Tiip1o TTUKVOTNTAG PEUATOG OUVEXOUG AEITOUpPYiag

In

=< Ian uméapag

K1XK2

O1 ouvteAeoTég Ky kal K, divovTal oTa TTAOPaKATW SIaypauuaTa:
(orreclion factor |

for 1oad variations relaning to conductivity, see Fig. 13-3
Far example. in the case of the aluminium alloy E-AIMgSi 05 (x = 30 m/Qmmé). the

acior k, = (925
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wTechon factor k , for varation of icad when conductvity differs gl from 351 my
Ume for alurninium matenals and b from 58 m/Llmm? for copper materiais and ¢ fac-
Lr k- tor ioad vanation with copper-clad aluminium conductors having other than 15%
Dt
2ZuvreAgoTéc Ky, yia Tov UTTOAOYIOO TOU I, HTTapwyv, OTav n aywyiornTa Tou uAikou, givai
SIaPOPETIKN ATTO TNV KAVOVIKN.
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

Korrechion factor ko

fr deviations in ambient and/or busbar temperature. see Fig. 13-4
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2uvreAeoTéc K, yia Tov UTTOAOYIONO TOU I uTTapwyv, yia SIaQopETIKES OUVONKES
O6spuokpaciwyv, mepIBAAAOVTOS Kal UTTaApwv.

(2) Kpitiipio BgpUIKAG avTOXAS CUYWYV o€ PEUHATA BPOXUKUKAWOEWG
Mpémel q = 7 X Iy X VT =< Al0TOpr UTTAPWV
oTTOU:

Tk = Aidpkeia BpayxukukAwoewg (T, > 0.150 sec yia M/T kai T¢ >= 0.002 sec yia X/T)

Iy = lex Vm + 1 (Ix= Peupa BpaxUKuKAWOEWCS)
Tk k m +1 NP
M/T >=0.150 =1.8 <1.35 <1.2
XIT _ _
>=0.002 1<k<1.6 0<m+1<2.26 0<Vm+1<15

O ouvteAeoT I M (eTTidpaon TNG CUVEXOUG OUVIOTWOAG TOU PEUUATOG) diveTal 0To akOAouBo
Oldypapua:
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)
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MNa tnv XapnAn Taon utroAoyifoupe 10 k a11d TNV 10N PPAXUKUKAWOCEWG KAl TIG ATTWAEIEG
popTiou:

PCU

Uy = - 100
Sn

uc =V ul—u?

R/ X=u/uy
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

k=1.02 + 0.98™™

(£3) Mnxaviki avroxi {uywv Katd Tn SidpKeia TOU BPAaXUKUKAWHATOG

H nAektpopayvntikh duvaun (Fy ) givai:

Fu=v3x10"x 12 x (I/a) o N

oTTOU:

ls = KpouoTikd pelpa og KA (Is =k x V2 x i)

| = H améoTaon petall Twv oTnpIyudTtwy o€ cm.

a = H améoTaon YeTagu Twv {uywv o€ cm.

Mpétrel:

oy =0.73x Vi xFy x1/8W =< 1.5 x Rpp2

OTTOU:

W = h x b%6 (mm?) potrfj avrioTaong

V, = 1.8 yia rpooTacia E/A 20-15 kv pe eravagpopd evagpiou dikTuou A.E.H.
V4 = 1.0 yia rpooTacia E/A 20-15 kv xwpig eravagopd evaepiou dikTuou A.E.H.

Rpo2 = XapaktnPIOTIKO Tou (uyou (N/mm?)
(e4) Mnxavikdg cuvTovIoHOG

H 181o0uxvOoTNTa TOU PNXaVIKOU GUVTOVIOUOU TTOU PTTOPEl va ouuBei kaTd Tn SidpKeia TOU
BpayxukukAWWPaTOG gival

f=112xV((ExJ)/(gxI*))oeHz

E = To pétpo eAacTikdTNTaS Tou uyol ( Kg/cm?)

J = H pomrj adpaveiag Tou Juyou (cm*)

g = To Bapog Tou Cuyou avd cm (kg/cm)

| = n améoTaon PETAU TWV TTOKTWHEVWY AKpwV (cm)
Mpétrel;

f=<50-10% Hz

f>=50+10%
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

Tapie 13-1

Typicat values for the proparties of conducior materais

Symbol Yensile Young's  Yield strength Brineli Conductimty
strength modulus £ Auez Hose hardness «at 20°C
Am HEB 10
rmin max.
Nimmd b/ N/mm2 - NAmmE o NEmme my/{mmd
minimum
Sopper
E-Cu F 20 200 11 .1 120 450 T 57
E-CuF 25 250 110 200 290 FOO .98} BB
=-Zu F 30 30 1110 250 360 BOO. 1080 56
ECuF 37 J70 1M1 330 400 930, 1150 55
Al
E-AlF 6577 a&5/70 65 - ¥ 25 ao 200 300 354
E-AFB BO &5 - 1K 80 100 2230... 320 352
LALF 10 wWo eS¢ 70 120 280, 280 348
EAIF 13 130 65 . W 90 160 320 420 b
& F 10 00 =65 - 10 ™ 280... 300 4
Malleable alumimum alloy
E-4lMg 8 05F 17 170 7 -1 120 180 450 .. 650 32
EaMgSOs5F22 220 7 -0 160 240 650 . 806 30
Copper-clad alurmnium
Cu comprisas 130 B - e 100 130 - 423
15%;

(o1) MNukvwrég 816pBwang cose

Me dedopuéva:

N = Tnv eykateoTnuévn 1I0XU og kW

COSP1= TO APXIKO COSYP Kal

{NTOUMPEVO COSP TO COSP,, EXOUE:

Q. = N x (tangq — tang,) o kVAR

QATTAITOUMEVN 1I0XU TWV TTUKVWTWV.

EmAéyoupe atmod tnv BIBAIOBAKN, cuaToIXia TTUKVWTWY TTOU KAAUTITEI TIG AVAYKEG HAG.

MEAETH YNOXTAGMOY



MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

MEAETH HAEKTPIKOY YINO:TAOMOY ME3HZ TAZHZ

1. AEAOMENA

ATIO TNV PeAETN Twv HAekTpikwy Mivakwy, uttoAoyioBnke 611 010 0UVOAS Tou GAO TO KTiplo Ba
éxel Méyiotn ¢ntnon 180,90 KW kai AapBdavovtag uttown tepiBuwplo ac@aAeiag 20% £xoupe
MéyioTn ¢ATnon 217 KW.

EmAéyoupe TNV eykaTAOTOON METAOXNMATIOT =npeou TUTTOU TIOU E€ival KAvoupylag
TEXVOAOYIAG KAl Xwpig TTpoBARuaTa avapAeéns kal wuéng Tou Aadiou.

2. ENMIAOMH META:XHMATIZTH

EmAéyoupue 1 Tepdyxio M/Z pe ouvoAikn 10xU Twv 400 KVA.
O peTaoXNUATIOTAG TTOU ETTIAEYETAI £XOUV TA TTAPAKATW XAPAKTNPIOTIKA:

OvopaoTikn loxug (KVA) : 400
OvopaoTikr Taon Mpwtevovtog (KV) 20
OvopaoTikr) Taon Aeutepevovtog (V) - 400
Eidog : =npou TUTTOU
Tdaon BpaxukukAwoews (%) : 6
ATwAeieg kevg Asitoupyiag (W) : 1.200
AttwAgieg ®opriou (W) : 5.500

3. AOINEZ ENIAOIEZ YNO2TAGMOY MEZHZ TAZH2

3.1 YNOAOI=ZMOZ KAAQAION M/T

a) KaAwdia Tpogwodogiag YroorTabiou

Na Tov TTPOCdIoPIoHO TNG avaykaiag dlIaTouns A Twv KAAwdIiwv Tpo@odoaciag uttooTaduou
£TO1 WOTE VO AVTECOUV O€ BPaXUKUKAWPATA, epapudloupe To TUTTO:

1000 x Sk

A= — A\t [mm?
\/3 x Un xk

OTrou :
Sk = 10x0¢ BpaxukukAwong (MVA) = 250 MVA
Un = OvopaoTikf Tdon oe KV =20 KV
t = didpkeia BpaxUKUKAWHATOG (sec) =0,5 sec
k = oTaBepd ((A/ mm2)x Vs) , = 143 yia AIKTUWPEVO TTOAUAIBUAEVIO,

MEAETH YNOXTAGMOY 10



MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

Katd ouvémeia A = 35,69 mm?

EmiAéyeTal KaA®wSIo Siatopig 95 mm?

B) KaAwdia Tpowodooiag MeTaoxnuaTioTn

lMNa Tov TTPoadIoPIoHO TNG avaykaiag dlIaTouAg A Twv KAAwDdIwY Tpopodoaiag
METAOXNMOTIOTH £TO1 WOTE VA avTECOUV O€ BpaxUKUKAWPATA, eQapuoéloue To TUTTO:

1000 x Sk

A= ————— Nt , [mm?]
\/3 x Un x k
OTrou :
Sk = 10x0¢ BpaxukukAwaong (MVA) =250 MVA
Un = OvopaoTikf Tdon oe KV =20 KV
t = didpkeia BPaxUKUKAWUATOG (Sec) =0,5sec
k = otaBepd ((A/ mm2)x Vs) , = 143 yia AIKTUWPEVO TTOAUTIBUAEVIO,

Katd ouvétreia A = 35,69 mm?

EmAéyeranl KaAwdio Siatopng 95 mm?

3.2 KYWEAH A®I=HZ AMO AEH

EmiAoyn AIOKOTTTWV

‘Evraon BpaxukukAwoewg Ik = Sk / (V3 x Un) (KA)
OvopaoTikA éviaon In =P / (N3 x Un) (A)

OrTrouU :

Sk = 10%U0¢ BpaxukukAwoews oe MVA = 250 MVA
P = 1ox0¢ petaoxnuatiotwyv o KVA =400 KVA
Un = OvopaoTikr 1don o KV =20 KV

Etropévwg
Ik =250 / (V3 x 20) = 7,217 KA
In =400/ (V3 x20) = 11,55 A

EmAéyetal AlakéTTng @opTiou 630 A, ue Ta €€AC TEXVIKA XAPAKTNPIOTIKA:

OvopaoTikn Taon (KV) : 24
OvopaoTikr) auxvoTtng (Hz) : 50
OvopaoTikn évraon (A) : 630

MEAETH YNOXTAGMOY
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

Mpooragia amé Kepauvoig Mapoxng

Oa utrdpyouv AAeCiképauva Mpauung 21 KV - 10 kA otnv KuwéAn Eicédou AEH.

3.3 KYWEAEZ HAEKTPOAOTHZHZ M/Z

EmiAoyn ATTOo{EUKTWYV

"Evtaon BpayukukAwoewg Ik = Sk / (V3 x Un) (KA)
OvopaoTikA éviacn In =P/ (N3 x Un) (A)

Ortrou :

SK = 10X0¢ BpaxukukAwoewg o MVA = 250 MVA

P = OvopaoTikA 10xU¢ M/Z oe KVA =400 KVA
Un = OvopaoTikf Tdon oe KV =20 KV
Etropévwg

Ik =250 / (V3 x 20) = 7,217 KA
In =400/ (V3 x20)= 11,55 A
EmAéyeTal amoleuktng 630 A Me Ta €§AG TEXVIKA XAPAKTNPIOTIKA:

OvopaoTikn Taon (KV) 24
OvopaoTikr ouxvéeTtng (Hz) 50
OvopaoTikn évraon (A) 630
‘Evraon Bpaxeiag didpkeiag 1 sec (KA) 12,5
IkavoTnTa Ceugng (KA) 12,5

EtmiAoyn AIOKOTTTWV

‘Evraon BpaxukukAwoewg Ik = Sk / (V3 x Un) (KA)
OvopaoTikA éviaon In =P / (N3 x Un) (A)

OTrou :

SK = 10X0¢ BpaxukukAwoewg o MVA = 250 MVA
P = OvopaoTikn 1oxU¢ M/Z oe KVA =400 KVA
Un = OvopaoTikr 1don o KV =20 KV
Etmropévwg

Ik =250 / (V3 x 20) = 7,217 KA
In =400/ (N3 x 20) = 11,55 A

EmAéyeTal AIakOTITNG QopTiou 1 autéuatog 630 A, PE Ta €ENG TEXVIKA XOPAKTNPIOTIKA:

OvopaoTikn Taon (KV) : 24
OvopaoTikr auxvoTtng (Hz) : 50

MEAETH YNOXTAGMOY



MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

OvopaoTikn évraon (A) : 630

3.4 NMYKNQTEZ AIOPOQZHZ 2YN®

Agdopéva:

Eykateotnuévn loxug: 400 KVA
cosp, = 0,780

cos@, = 0,950 (¢nToUuEVO)

ETiAuon:
‘EXOUE:
cosPq = 0,780 = singp, = 0,626 = tang, = 0,802
cos®, = 0,950 = sing, = 0,312 = tang, = 0,329

H depyn 10%0¢ TwV TTUKVWTWY Ba ival:
Nq = P x cos@1 x (tang1 - tan@2) = 400 x 0,780 x ( 0,802— 0,329) = 147,6 KVAR.

Atmraitoupevn Aepyn loxug ava ddon;:
Noo = Ng /3 =49,2

EykabBioTtatal avda ¢don pe 1oxU 50 KVAR > 49,2 KVAR ava ¢don.

TotroBeroUvTal 1 edio TTUKVWTWYV HE 6 Twv 25KVAR, ouvoAikda 150 KVAR.

MNa v @payi Twv ApPOVIKWY Ba ToTToBeTnBouv OTpayyaAIoTIKA Tinvia ue KAatdAAnAo
OUVTEAEOTNA ATTOCUVTOVICUOU O OTToiog Ba TTPoKUWEl JETA aTTd PETPROEIS TTou Ba yivouv oTnv
eykaraoTaon. EvOeIKTIKA TiuAR p=7% yIa TNV QVAPEVOUEVN XAUNAGTEPN APHOVIKI TNV TTEUTTTN.

3.5 YNOAOrIZMOZ MMAPQN MT
EmAéyw utrdpeg

[TAdro¢ (mm) x [1dxo¢ (mm) : 40x10
Eidoc¢ : Me emikGAuwn
Bapog (kg/m) : 3,770
ApiBué¢ Aywywv : 1
Em. peUua auvexoug Asitoupyiag (A) : 850

loxUouv Ta TTAPAKATW:
‘Evraon BpaxukukAWwoewg I, = S/ (V3 x U,) (KA)

OvopaoTikA éviaon In =P/ (N3 x U,) (A)
Ortrou :
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

Sk = 10X0¢ BpaxukukAwoewg o MVA = 250 MVA
P = 10x0¢ petaoxnuatiotwyv o KVA =400 KVA
U, = OvopuaarTikn 1aon og KV =20 KV

EtTopévwg
l. =250/ (V3 x20)=7,217 KA
l, =400/ (N3 x 20)= 11,55 A

O1 pytrdpeg TTOU ETTIAEYOVTAI IKAVOTTOIOUV TO TTAPAKATW KPITHPIA:

a) KpITip1o TTUKVOTNTAG PEUATOG OUVEXOUG ALITOUpPYiag

H uttoAoyI{6uevn TTUKVOTNTA PEUUATOS OUVEXOUG AEITOUPYIAG :

I/ (Ky xKy)=11,55/(1x0,7897 ) = 14,62 A < 850 A trou emiTpémreTal yia Toug 40 x 10,
1ay. €K

otTou:

Ki: ZUVTEAEOTEG yIa TOV UTTOAOYIOHO TOU IETT PTTapWY, OTAV N aywyiudtnTa ToUu UAIKOU, Eival
OIOPOPETIKI ATTO TV KAVOVIKI).

Ko: ZuvteAeoTég yia Tov UTTOAOYIOUG Tou lemm pmmapwy, Yia OIGQOPETIKEG CUVONKES
BepuoKpacIwyY, TTEPIBAAAOVTOC KAl UTTAPWV.

I, : OvouaaoTiké pedua TTpwTEUOVTOC (A)

B) Kpitpio BepHIKAG avToXNG JuyWwV o€ pEUHATH BPAXUKUKAWOEWS
MNa apxikn Oegppokpacia Juywv 61 = 50 °C kol peyiotn katd Tn OIAPKEID TOU
BpaxukukAwuatog Omax = 200 °C n eAdxioTn emTPETTOPEVN dlaTour} Tou {uyoU eivai:

g=7xlxVm+n)x\T,=7x7,217 x V( -0,1478 + 1) x V0,500 = 33,0 mm? < 399 mm?
ato v diatoun Twv Cuywv 40 x 10, 1ay. €TMIK TTOU ETIAEXBNKaAV.

otTou:

l: Pelua BpaxUKUKAWOEWG

m : ZUVTEAEOTAG €TTIOPACNG TNG CUVEXOUG CUVICTWOAG TOU PEUUATOC.

N : ZUVTEAEOTNG €TTIOPAONG TNG METAROANG TNG EVAAAQCOOUEVNG GUVIOTWOAG TOU PEUUATOC.
T« = Aidpkeia BPAXUKUKAWOEWG

Y) KpITAp10 pnXavikng avroXng Juywv Katd Tn SIdpKeIo TOU BPaXUKUKAWHATOG

MNa améoTacn PeTalu Twv oTNPEIYMATWY Twy Cuywv | = 60 (cm) kal améaTacn METAEU TwvV
Cuywv a = 15 (cm) o ouvTeAEOTNG KATaTTOVNONG
on=(0,73xv;xV3x0,1xKk*x2x12x*x6)/(8xaxhxb?)=
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

=(0,73x 1xV3x0,1x1,8000°x2x7,217°x60%°x 6) / ( 8 x 15 x 40 x 10?) = 1,9203 < 1,5 x
Roo2 = 1,5 x 250 pIKPOTEPOG ATIO TO ETTITPETTOPEVO OPIO.

OTrou:
Vi = OUVTEAEOTAG OXETIKOG ME TNV aufnon Tng Kartamovnong Adyw Twv €AAIOSIOKOTITWV

AUTOUATOU ETTAVAPOPWY PEUPATOG, O€ TTAPAPEVOVTA COAAUATO

K = OUVTEAEQTNG TTOU OUVOEEI TNV EVTAoN PPOXUKUKAWOEWGS PE TO KPOUOTIKO peUQ.

I« = TO pevpa BpaxukukAwaong ( KA )

h = 10 MdY0g Tou Cuyou ( mm )

b = 10 MA&TOG TOU CUYOU ( MM )

Rpo2 = TO KATW OPIO TNG PNXAVIKIG TAONG TTOU TTPOKAAE] HOVIUA TTOPANOPPwOn 2% OTO JUYO,
e€apTaTal aTTé TO UAIKS Tou JuyoU ( N/mm?)

0) KpI1Tiip10 pnXavikoU GuvTovVIouOoU

H 18ilo0uxvoTnNTa TOU PNXavikoU GUVTOVIOHOU TTou PTTopei va oupfei katd tn SIdpKEIa Tou
BpPaxUKUKAWMOTOG €ival

f=112xV((ExJ)/(gxI*))=112 x ((11.000.000 x 0,333 ) / (0,038 x 60*) ) = 306,8 Hz
E = To pétpo ehaoTikdTNTAS Tou Juyou ( Kg/em?)

J = H potA adpaveiag Tou {uyou (cm?)

g = To Bapog Tou Cuyou ava cm (kg/cm)

| = n aréoTaon METAEU TWV TTAKTWHEVWY AKPwWYV (cm)

loxuel 306,8 > 55 Hz

3.6 _YMNOAOrIZMOX MNAPQN XT
EmAéyw pTTdpeg

l1Adro¢ (mm) x Nayoc (mm) : 50x10
Eido¢ : Me emikGAuyn
Bdapoc (kg/m) : 4,440
ApiBuésc Aywywv : 1
Em. peuua ouvexoucg Asitoupyiag (KA) : 1.020

loxUouv Ta TTAPAKATW:

‘EvTaon BpaxuKuKAWoEewS deuTepeliovtog IkS = n x (Px100)/ (uk x V3 x U3) (KA)
OvopaoTikr éviaon Seutepedovtog Ind =n x (P x 1000) / (N3 x U3) (A)

OrTrou :

P = OvopaoTikA 10xU¢ M/Z oe KVA =400 KVA

Ud = OvopaoTikr Taon deutepeloviog V = 400 V
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

uk = Taon BpaxukukAwoewg % = 6%
n = ApIBUOG HETAOXNUATIOTWV

EtTopévwc:
Ik = (1 + 0) x (( 400 x 100) / ( 6 x V3 x 400)) = 9,623 KA
15 = (1 + 0) x ((400 x 1000) / (N3 x 400)) = 577,35 A

O1 py1rdpeg TTOU ETTIAEYOVTAI IKAVOTTOIOUV TO TTAPAKATW KPITHPIA:

a) KpITAp1o TTUKVOTNTAG PEUATOG OUVEXOUG ALITOUpPYiag

H uttoAoyI{6uevn TTUKVOTNTA PEUUATOS OUVEXOUG AEITOUPYIAG :

Is / (K1 x Ky )=577,35/ (1 x0,7897 ) =731,15 A <1.020 A trou emTpETTETAN Yia Toug 50 x
10, 1ay. €miK

Ki: ZUVTEAEOTEG yIa TOV UTTOAOYIOHO TOU IETT PTTapWY, OTAV N aywyiudtnTa Tou UAIKOU, €ival
OIOPOPETIKI ATTO TNV KAVOVIKI).

Ko: ZuvteAeoTég yia Tov UTTOAOyIOUO Tou lemm pmmapwy, Yia OIGQOPETIKEG CUVONKES
BepuoKpacIwY, TTEPIBAAAOVTOC KAl UTTAPWV.

I, : OvouaaoTiké pedua TTpwTEUOVTOC (A)

B) Kpitpio BepHIKAG avToXNG JuywV o€ pEUHATH BPAXUKUKAWOEWS

MNa apxikn Ogppokpacia Juywv 61 = 50 °C kol peyiotn katd Tn OIAPKEID TOU
BpaxukukAwuatog Bmax = 200 °C n eAdxioTn emMTPETTOPEVN dlaTour Tou {uyoU eivai:
g=7xlexV(m+n)x\T,=7x9,623 x V(-0,1226 + 1) x V0,500 = 44,6 mm? < 499 mm?
ato v diatoun Twv Cuywv 50 x 10, 1ay. €TMIK TTOU ETTIAEXBNKAV.

otTou:

l: Pelua BPaxUKUKAWOEWS

m : ZUVTEAEOTAG £TTIOPACNG TNG CUVEXOUG CUVICTWOAG TOU PEUUATOC.

N : ZUVTEAEOTNG €TTIOPACNG TNG METAROANG TNG EVOAAQCOOUEVNG GUVIOTWOAG TOU PEUPATOC.
T« = AIdpkela BPAXUKUKAWOEWG

Y) KpITAp10 pnXavikng avroxXng Juywv Katd Tn SIdpKeIo TOU BPaXUKUKAWHATOG

MNa améoTaon peraglu Twv oTNPIYNATWY Twv Cuywyv | = 60 (mm) kai atréoTaon PeTagl Twv
Cuywv a = 20 (mm) o OuVTEAEOTAG KATATTOVNONG

on=(0,73xv;xV3x0,1xK*x2x ls>x?x6)/(8xaxhxb?)=

=(0,73x 1xV3x0,1x1,6000%x2 x9,623°x 60°x6) /(8 x20x50x10%)=1,6184 <1,5x
Roo2 = 1,5 x 250 pIKPOTEPOG ATIO TO ETTITPETTOPEVO OPIO.

OTro0U:
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

Vi = OUVTEAEOTAG OXETIKOG ME TNV aufnon Tng Kartamovnong Adyw Twv €AAIOSIOKOTITWV
AUTOUATOU ETTAVAPOPWY PEUPATOG, O€ TTAPAPEVOVTA COAAUATO

K = OUVTEAEQTNG TTOU OUVOEEI TNV EVTAoN PBPOXUKUKAWOEWG PE TO KPOUOTIKO peUQ.

lis = TO peuua BpaxukukAwaong deutepetovTog ( KA )

h = 10 TTAY0G TOU CUyOU ( Mm )

b = 10 MA&TOG TOU CUYOU ( Mm )
Rpo2 = TO KATW OPIO TNG PNXAVIKIG TAONG TTOU TTPOKAAE] HOVIUA TTOPANOPPwWOn 2% OTO JUYO,
e€apTaTal aTTé TO UAIKS Tou JuyoU ( N/mm?)

0) KpI1Tiip10 pnXavikoU GuvToviIouoU

H 18ilo0uxvoTnNTa TOU PNXavikoU GUVTOVIOHOU TTou PTTopei va oupfei katd tn SIdpKEIa Tou
BPaxUKUKAWMOTOG €ival

f=112xV((ExJ)/(gxI1*))=112 x ((11.000.000 x 0,4167 ) / (0,044 x 60*) ) = 316,1Hz

E = To pétpo ehaoTikdTNTAS Tou Juyou ( Kg/em?)

J = H potA adpaveiag Tou {uyou (cm?)

g = To Bapog Tou Cuyou ava cm (kg/cm)

| = n aréoTaon PMETAEU TWV TTAKTWHEVWY AKPpwWYV (cm)
loxuel 316,1 > 55 Hz

3.7 YNOAOIIZMOZ AYTOMATOY AIAKOMNTH X.T. (400 V)

; _ 400.00074 _
" 1.73x 400

ExAéyetal autopatog ue Iy = 800 A (utteppopTion 25%) kal kaAwdlio 2//4xXxE1VV-S 1G185

5784

U% = Tdaon BpaxukukAwoewg Tou M/Z (katd AEH trpétrel Uy% < 6%).
Nappaveral Uy% < 6%.
N =400 KVA (1oxug Tou M/Z).

N =300

sw

x100 = 6666.66KVA (10xUG BpaxukukAwaoewg M/Z)

Ny, 666666

I, = = =9,63KA4 eUpa BpaxUKUKAWOoEwG M/Z
" 173%380  1.73x400 (pedua Bpax sM2)

I, =uxl, =1,,=963KA (peopa amdfeuing)

Znuelvetal 61 yia xpoévo atrdleuéng 0.1-0.25 sec, n TipA Tou Y Kupaivetal atméd 0.6 €wg 1.
21NV TTapaTTévw 106TNTA YIa AOyoug ao@aAciag eAnedn u=1.

EmiAéyeTan autéparog diakotrTng 800A/S50KA.
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MEAETH KENTPOY YTIEIAZ AXTIKOY TYTNOY (KEPATZINIOY)

4. ENMIAOIH 2YZTHMATOZ AAIAAAEINTHE NAPOXHZ (UPS - 1)

ATé 10 TeUXOG YTToAoyiopoUu HAekTpikwv Mivakwy TTPOKUTITEI OTI N {NTOUMEVN I0XUG TwV
@opTiwv TTou TpoodoTei To Medio AdiaAeitwy PopTtiwv MAD (kai dpa 10 UPS-1) givan :
14,34KW.

Me avapevouevo péco Babud amodoong 0,93 mpokuTTel amraitnon yia 15,4KW kai pe
epedpeia 10% : 17KW

EMIAETETAI ENA ZYZTHMA AAIAAAEINTHZ NMAPOXHZ (UPS) ME I1ZXY 20 KVA

O1 cuoowpeuTég Ba TTapéXouv TTARPN AUTOVOHIO OTNV TTAPATTAVW 10XU QopTiou yid
Xpovo 10 AstrTwv.

5. ENIAOMH HAEKTPOMAPAIQroy ZeEyroyz (H/z)

ATIO 1O TeUXOG YTTOAOyIOHOU HAekTpIkwv Mivakwy, TTPOoKOTITEI OTI N ¢nTOoUpEVN 10XUG TWV
popTiwv E@edpeiag civar: 52 KW (ue utroAoyi{ouevn trpooauénon 10% o€ OAoug Toug
UTTOTTIVOKEG), yia OAa Ta @opTia ekTog UPS-1 kai UPS-2 1rou gival guvoAika 17 KW. To TeAIKo
@opTtio TTou emiBaplverar 1o H/Z amd ta UPS, Adyo cuvteAeoTr amodoong, @opTiong
MTTATAPIWVY KAl apPoVvIKWY, uttoAoyiletal we €€AG: (17/0,93)x1,20=21,90 KW.

Me Trpooauénon 10% 10 @opTio Tou H/Z yivetan (52+21,9)x1,10=81,3KW.
EMIAETETAI H/Z ZYNEXOYZ IZXYOZ 100KVA KAl EOEAPIKHZ 110KVA

2nu. : H 1ox0¢ €pedpikng Asitoupyiag avagépetal oe Oidpkeia piag (1) wpag avd 12wpo
AeIToupyiag.

DIMITRIOS AKPLBEC
ANGELAKIS Avtiypago
O A/VTAG T.Y.
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