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Meprypayte TOV TAPAKATO TOTO AVOADOVTAS AETTOPEPDGS TA GTOLYELN TOV.
ZopmipAOTE VIOYPEDTIKA KOl AVIAVTIKA TNV TPATI YPALLY] TOV GTOFIOEL TO GTOLYEIO Y10 TOV
VTOAOYIGILO TOV 0TOI0V Y PN GLULOTOLEITAL O TVTOG.

Ka#. I'. T'kotlapdvng

Erdvopo ATM [0,4] 8¢0 = (w * d) /(W * GM)

Ovoua E&aunvo .
H cdun 8(00 :
BabBuoioyio ,
ypamTOv oloypdpms
0,4 0,4 0,3 0,3 0,4 0,4 0,3 0,1X53 | 1,0 1,2 10

MeprypayTe TOV TAPAKAT® TOTO AVELDOVTOS AETTOPNEPAG TO GTOLYEIX TOV.
ZOpUTANPACTE VOYPEMTIKA KO AVEAVTIKG TNV TPAOTN YPOURPY TOV 0T0IOEL TO GTOLY(EIO Y10 TOV
VTOLOYLIOL6 TOV 0TT0I0V (PN GLLOTOLEITAL 0 TOTOG. w

041 Rr=Cr*As * (p/2) * V2

R¢

Ce

As GM
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Meprypayte TOVS TAPAKATM TOHTOVS AVAADOVTIS AETTONEPAS TO GTOLYEIN TOVG.
ZopaipAOTE VIOYPEDTIKA KAl AVEAVTIKA TNV TPATI YPALPY] TOV OTOFIOEL TO GTOLYEIO Y10 TOV
VTOAOYIGILO TOV 0TOIOV YPIGLULOTOLEITAL O TVTOG.
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[0,3] BM;=1cr/V

Meprypayte TOV TAPAKATO TOTO AVOADOVTAS AETTOPEPDGS TA GTOLYELN TOV.
ZopmipAOTE VIOYPEDTIKA KOl AVIAVTIKA TNV TPATI YPALLY] TOV GTOFIOEL TO GTOLYEIO Y10 TOV
VTOAOYIGILO TOV 0TOI0V Y PN GLULOTOLEITAL O TVTOG.

BML .

[0.4] Ris = R + (Run — Rpm) * 27

Icr

Rts .

[0,3] EHP = R;*V

EHP :

R;
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Heprypayte TOV TAPAKATO TOTO AVOADOVTAS AETTOPEPDS TA GTOLYELN TOV.
ZopaipAOTE VIOYPEDTIKA KAl AVEAVTIKA TNV TPATI YPALPY] TOV OTOFIOEL TO GTOLYEIO Y10 TOV
VTOAOYIGILO TOV 0TOIOV YPIGLULOTOLEITAL O TVTOG.

[0,4] GGI =I *p vypoé/W
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Tperg LaBog amavTGELS 68 EPOTNGELS TOALUTANG ETLAOYIS KVPOVOLV pio,

cMOeTN

GGy

To Cw didetat amd Tov
TOTO
[0,1]

A/(LXB)

A/(BXT)

M/(BXT)

Metdxevipo M eivar
[0,1]

To onueio toung g evbeiog evépyelag g Avtwong
otav to mAoio dev eiye khion pe v gubeia evépyetog
e Gvtoong 6tav o mhoio mhpet kKhion 30°

To otafepd onueio toung g evbeiog evépyeag g
Gvtoong 6tav to mhoio dev glyxe Khion pe v gvbeia
gvépyelog g Gvtmong Otav To mAoio mépet kKAion 7° -
10°

To onueio Toung g evbeiog evépyelag tov Papovg
otov To TAolo dev eiye KAiom pe v gubeio evépyelog
Tov Bépovc dtav To mAoio mhpet Khion 7° - 10°

P vypos

H avénomn tov pikovg
TOL TAOIOV
[0,1]

Av&aver Ty avtictaon TpIPNg

Agv emnpealel v avtiotaon Tppng

Mewdvet v avtictaon TpiPnig

w

Avapépare TIC OVVICTAOES THS VOPAVAIKHG AVTIOTAGTHS POUOVAKIIOHS
[0,3]

Toévot avd povada

BoOong
[0,1]

H oAAdayn Pubicpotog tov mAoiov yio TpocOfikn evog
TOvov

To Pdapog mov wpémer vo. mpootedel yoo aAiayn
Puvbicpatog pog povadog PnKovg petafarliovog Kot
TV dtary®yn Tov TA0ioV

To Pépog mov mpémer va mpootebel y aAdiayn
Bvbicporog pog povadag PiKovg ywpig Letaoin g
Soyoyne

Kévtpo mhevotomrog Cr
glva

[0,1]

To yewpetpikd kévipo tov Pvbiopévov 6ykov Tov
mAoiov

To ye@UeTpKO KEVIPO TNG LOOAOV EMPAVELNG TOV
mAoiov

To onpeio epaproyRg TG CVVISTAUEVNS TOV Bapdv
TOV TAOIOV

Eivai o mpiopaticodg cuvieheotng

Amodidel TO TOCOGTO TOV TEPLYEYPOLUUEVOL OTN

"[foolC]fM vootpo.  opboyoviov  moporAnAemumédov  TOL
’ KotoAopupaveTol amd autn
Eivot 0 cvvtedeotic péong toung
GUVOAO ‘ 6 AGBog ‘ ‘ cOOTH ‘ ‘
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To vyoc eEdAwv
nTpoPAémeTan
(0,1]

Mo mmv eoocediion g amapaitng EQESPIKNG
AVTOONS

Mo v enitevén tov  emBountov  Hyovug
KOTOOTPOUATOG DOTE VoL OIEVKOAVVETOL 1| POPTMOOT)
ToL TAo{OV.

INo mv egaocpdiion g amapaitng avioyng Tov
TAOI0V

Katdotpopa avtoyng
glvar

[0,1]

To KOTAGTPOLLA TOV KATAATYOUV Ol PPAKTEG OVTOYNG
ave&aptnta and 1o av avtés gival oteyavég N OxL

To KOTASTPOE TTOV KATAAT}YOUV Ol GTEYOVEG PPOKTES
KOIL Ol QPOKTESG OVTOYNS

To xatdotpope oamd 1O Omoio UETPAUE TO VYOG
eEGAWV.

To katdotpoua
[0,1]

Amoteleiton and €AAOUATA TOV EMKOAALOVVTOL GTO
EMOVED  UEPOG HOG KUWEAWTNG KOTOOKELNG 7OV
amoteAgiton and Tig 6peg ko ta {uyd

O 010G TOV AYYAlKOD
Navapyeiov givar
[0,1]

EHP = WX#V3/C * L

SHP =W>3#V3/C

SHP=W>#V3/C*L

Amoteleitonl and €AAGUATE TOV EMKOAAOVVTOL GTO
EMAVO 1] OTO KAT® HEPOS ULOG KLWYEAWMTIG KATAGKELTG
oV amoteAgitan omd Tig Sradokideg kan ta Luyd

Amotedleiton omd EAACUOTO TOV ETKOAAOVVTOL GTO
KOT® HEPOC MG KLUWEAMTNAG KOTOOKEVNG TOL
omoteAeiTon amd Tig oTafUideg Kot TIC S1ad0Kide

Kévtpo dvioong B givar
(0,1]

To onueio epoppoyng ™G cuvicTapEVNS TOV Bapdv
Tov TAoiov

Mertoakevtpikd vyog
[0,1]

Ovopdletaol n andoTacT TOV KEVIPOL AVIMGNS OO TO
UETAKEVTPO

Ovopdletar 1 amdoToon Tov KEVIPOL PApovg omd To
KEVTPO AVTOONG

Ovopdletat 1 ardoTooN TOV KEVIPOL PAPOVg 0o TO
UETAKEVTPO

Ovopdletar ) 0rdGTOGT TOV PETAKEVTPOL atd To K

To yewuetpkd kévipo Tov Pvbicpévov 6yKov TOL
TAoiov

To yeopetpikd KEVIPO NG GAAOL EMUPAVELNG TOL
TAO{0V

Métpo apyikng
gvotafetog etvon
[0,1]

To BG

To GM

To KG

O tonoc W X GM X nud
dtvel
[0,1]

Tov poyroPpoayiova apytknig votddetog

Tnv pomn enavapopag

Tnv pory petafoing dtoywyng

O Zuvteheotig Froude | Y -L/V

didetat amod Tov TOTO V/g.L)"

[0,1] V.L/v.g
V.L/v

O Zvvteleotig Reynolds
didetat amd Tov TOTO
[0,1]

Vv /(g % L) 12

Me 10 0VoLUGTIKO
melpapo voTadelog
kaBopifovpe

[0.1]

Tnv dropnkn gvetdbela Tov TAoiov

Tnv eykdpoto HETOKEVTPIKY aKTivVa TOL TAOIOV

To eyKdpo1o petakevtpikd VYOG TOL TAOIOL

V /(g* v * L) 2

Awryoyn ovopdleton
[0,1]

H ovumepipopd Tov mhoiov KoTd TV TAELON

H dwapopd mpwpaiov kot tpupvaiov fubicpotog

H Sdwpopd peta&o tov pubiopdrov g de&idg kot tng
0PLOTEPTIG TAEVPAS TOV TAOIOV PHETPOVUEVMV GTI LEGT
Top

Katé v ektéheon tov
TEWPALATOG EVOTADELOG
[0,1]

To mhoio eivar dgpévo Kol €yel TG UNYOveS o€
Agitovpyia

To mholo elvar gEedBepo, dev AEITOVPYOVV OL UNYOVEG
Kot OA0 T0 TAMpOU ivar 6TIS BEGELS TOVG

To mhoio glvar gEAevBepo, dev AEITOVPYOVV OL UNYAVEG
KOl TO TANPOUO. (TANV eAoyicTOV) gival EKTOG TAOIOV.

60VOLO ‘ 6

A660g | [owots | |

GUVOAO ’ 7

AdGBog ‘ ‘ cOOTA ‘ ‘
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Metaxevipikn axtiva
[0,1]

Ovopaletar  andoTacT TOV KEVIPOL AVIMGONG amd TO
UETAKEVTPO
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Ovopdletar 1 amdoToon Tov KEVIPOL Bapovg omd To
KEVTPO AVTOONG

Ovopdletar  andoTOoT TOV KEVIPOL PAPOVs amd TO
UETAKEVTPO

Ovopdletar n andcTacT TOV KEVIPOL AVTMGNG Amd TO
K

Avvopkr gvotadeio
ovopdaleTon
(0,1]

H dbvaun mov anarteitol yio vo épet To mAoio yovio
KAiong

H xopmdin evotabeiog
divet
[0,1]

Tov poyloPpayiova gvotdbelog oe oyéon HE TIG
yovieg ®Along tov mholov Yy GUYKEKPLUEVO
eKTOmGUO Kol KEVTPO Bhpovg

Tov poyloPpayiova evotdbelag oe oyéon He TIG
yovieg Kkiiong tov mhoiov aveEdptnra omd TO
EKTOMIOLLOL

Tov poyloPpoyiova gvotdbelog o€ oyéom e TIg
yovieg KAlong tov mAoiov aveEaptnta and To KEVTPO
Bapovg Kot Y10 GUYKEKPLUEVO EKTOTIGLLOL

To épyo mov amatteital ylo va wépel to TA0I0 yovia
KAMong

To ywopevo Tov péyietov poyroppayiova evatadeiog
€M1 TO EKTOTIGLLOL

H mowdtra g

Eivor mopdyovtag mov emmpedler v aviiotaon
g

E\ev0epeg empaveleg
ovopdalovrot
[0,1]

O1 0KGAVTITEG EMPAVELES TOV KOTACTPOHUATOG

O1 emeaveleg TV VYPOV TOL 0KOAOVOOVY TNV KAloN
oV TAoiov

O1 eEMPAVELES TV VYPDV TOV TAPAUEVOLY OPLLOVTIES

O1 ehedBepeg empaveleg
[0,1]

Tovavtovtolr HOVo oTo TAOI  UETOQOPAS vypol
@optiov

Agv cuvavtdvToL 6€ TAOT0 LETAPOPAS
gumopevpoToKImtiov

Zuvaviovior o€ 0o ta TAoio

O1 eheBepeg empaveleg
[0,1]

Emdpovv Betikd oty gvotdbeia tov Thoiov

[[3(')) ?ﬁou EVIIG ETQOVELAS I Eivon TapAyovtag Tov dgv emnpedlel Ty avtiotoon
’ g
To GM Eivou ehdyiota peyordtepo and to GM
0.1] L Efvat koté moAd peyalbtepo amd 1o GM
Eivat ico pe to GM
Opeideton oT1g opbég méselg mov mopovsidlovat
ave&aptnta amd TV VTapén GLVEKTIKOTNTOG GTO VYPO
H Avtiotoon tpipric O(psiksrog oTIg s(pramousvmégr TdG&‘lC_,’ oV
[0.1] mapovolalovtar  avegdptnta  amd v Omapén

GLVEKTIKOTNTOS GTO VYPO

Opeihetol  OTIG  EQOMTOUEVIKEG — TAGES 7OV
TOPOVGLALOVTOL GE TPOYLATIKG VYPA

Agv €yovv Kapio enidpacn otny voTabeln ToV TAOIOVL

Emdpodv apvmtikd oty evotdbeio tov mAoiov
LELOVOVTOG TO LETAKEVIPLKO VYOG

H eyxdpora petatdmion
@optiov oto TAOIO0

Eyxépotla yovia khiong ympis uetaforn tov G

H éxtaon g

Bpexopevng empdvelag
[0,1]

Eivor mopdyovtag mov emmpedler v aviiotaon
g

Eivon mapdyovtag mov dev emnpedlel mv avrtictaon
pPg

MetaBoin tov G kot eyképoia yovia kKiiong

GUVETAYETOL
[0,1] MetafoAn Tov ekToTioUATOG

AvEnon taydmtog Ady® pelwong TG LITOAOITNG
Te mhoia pe vynid CB | avtictacng
TapoTnpEiToL Advvapio ovamToéng vynAdv TayxuTHTOV  AdY®
[0,1] ovénong g vdAoLNg avticTaong

Ouodppovg TpPng ivor
[0,1]

To pikpov whyovg GTPpOUL TOV HOPI®V TOL VEPOL T
omoia kivovvrol poli pe to mhoio.

To otpopa petagd g TPOUVNG Kol TNG EAKOG TOV
TAOiOV

To oplaxod otpdpa petaé&hd tov TAoiov Kot Tov veEPOH
OV EMNPEAGTNKE amd TNV VIAPEN PEVUATOV

Kavéva and ta d0o

GUVOAO ‘ 7

AGBog ‘ ‘ cOCTH ‘ ‘

H poper g yéotpag
[0,1]

Eivor mopdyovtag mov emmpedler v aviiotaon
PG

Eivar mopdyovtag mov emnpedler v vmdrounn
0vTiGTOGN TOV TAOIOV

GOVOAO 7

AGBog ‘ ‘ cOGTH ‘ ‘
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Yg mholo YoaunAov
TOYVTNTOV TOPOTNPEITOL
(0,1]

MikpOgG TPIGUATIKOG GUVTEAEGTNG

Agmt Kot pokplé yaoTpo

MeydAo mapdAAnio TUNO Kot HEYAAOG GUVTEAESTY
EKTOTICUOTOG

Koopepvrap ovopaleton
(0,1]

O Kevog Yopog pHeTal&d Tov deEapevmv vepoy Kot
Kowsinwv oto dumvbuevo

O ydpoc mov mpoopiletor ywo v @OAAEN TV
OTTOGKEVDV

O Kkevog yopog peta&d 6Ho Kutdv

H emodveia pog
GUUBOTIKNG PPOKTAS
amoteleiton omod
op1lOVTIEG GTPOGELG
glaoudtov TV omoiny
10 mhyog

[0,1]

Eivor o€ 6Aa to 1010

Metofdiietar omd TG GKPEG TPOG TO  KEVIPO
(av&dvetar) Yo ac@aAEln 6€ TEPITTOOT UETATOTIONG
popTtiov

Av&dvetal 0md T0 KOTAGTPOLLO TPOG TOV TLOUEVE Yol
eEaG@AAIoN TG AVTOXNG £VAVTL TOV VOPOCTUTIKMOV
TECEDV

Av&avetar amd Tov TuOUEVA TPOG TO KATAGTPMUA Y0
eEaopdlon g avtoyng EvavTlL TOV VIPOCTATIKAOV
TEGEDV

H avtiotaon tpiping
opeiletal o€
(0,1]

Tp1p1 tov e&mwTepikod TEPIPANUATOS TOV TAOIOV LE TO
vepod

Tppn peta&d tov popiov tov vepoh GTovV OpOPOL
TPPNG OV KIvoHvTon e SLOPOPETIKT TOXVTNTO LETAED
TOVG

O1 de€apevég ympilovtot

HE PPAKTES
[0,1]

IMoa vo givon o gvuypnoteg

o va avéfoovue v enidpoaon tov eledbepwv
EMLPAVEUDV

lNo va peidcovpe v emidpoon TV eledbepwv
EMLOAVELDV

Zmv  aduvopic TOV  PEVUOTIKOV  YPOUU®OV VO
0KOAOLONGOVY TNV LOPOT TOV TAOIOV

To dumvbuevo déyetan
[0,1]

Ydpootatikég TECGEG KOl TIEGES QPOPTIOL GTOV
eEmtepkd mvbuéva,

[Méoelg @optiov ka1, o©€ mEPIMTOON PNYLOTOC,
VOPOCTUTIKEG TEGELS GTOV EGMTEPIKO TLHUEVQ

Korarxdvoyo pikog

H eldyot andotoon pueta&h 600 oTEYOVAOY OPOKTOV

H péyiot amdotaon peta&d d0o oTeyavadv opakTdv

[Méoeig poptiov otov e€mwtepicd TuOuEva

H enidpaon tov
erebbepov empavel®v
otV €VoTAdEL

(0,1]

E&aptdtor and v mocodTnTa Kot 10 €101k Pépog Tov
VYpPOV

ovopaleton
[0,1] H anéqracn usrfxéi) NG TPWPALOG Kot TNG TPLpvaiog
GTEYOVIG PPAKTG
Tov cvvtedeat OLOPPOL W KO TN SopdpPmSN TG
H taybmta mpoydpnong | gpvuvne tov mhoiov

éhog e&aptatal omd
[0,1]

Tov cuvtedeot peiowong dongt

Tnv d1dpeTpo g EMkag

Eéaptator oamd v yeoupetpio g ehevBepng
empdvelog Kot 70 £101kd Bapog Tov vypov

E&aptdtor and 10 Pabog kot t 0éom g deEapevig
670 TA0{0

H PHP 1} DHP &ivaw
[0,1]

H 1oy0¢ puprovikiong

H avtictaon
KOLOTIGHOV OQeiAeTon
[0,1]

210V KOHOTIoUO TG 0AANGGaC AOY® KOlpow

210V KOHOTIoHO TG BdAaccag Ady® pevpdtov

Yt KOpOTo TOL dNpovpyoHvToLl amd TV Kivnon Tov
L0101

H 1090¢ mov amodideton oty EAka

H wtmoddvaun aéova

To V4 cvpPorilet

TNV ETYEPNGLOKN TOXVTNTO TOL TAOIOV

Tnv o0 TO TPOYXDPNONG TG EAKOG

Tov cuvtedeot) mpaypatikng oiicOnong pue V v

To &yKo Tov ekTOMEOUEVOL VEPOD

GOVOLO ‘ 7

‘ AGBog ‘ ‘ cOOoTd ‘ ‘

O tdmog GYETIKA TayOTNTO. POTG 6TV EMIKGL
Sa=1-(V/p*n)|Tov cuvieheom pawopevikig oricbnong pe V mv
amodidet 0tOAVTN TaYVTNTO TAOIOL
[0,1] Tov cvvtedeotny @avopevikng oiicnong pue V v
GYETIKN TOYLTNTO PONG OTNV EALKOL
GUVOAO ‘ 6 AGBog ‘ ‘ oWoTH ‘ ‘
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Tperg La00¢ amavToElS o€ g

oeh. 14 /15

POTNGELS TOAMATANG ETIAOYIS GKVPAVOLY Hid 6OGTY

T1 npocdiopilel o TOTOG R = R + (Rtm - Rfm) . 7\«3

(0.1]

Tnv vrdrown avtictacm Tov TAoiov

Tnv ol avtictoon pupovAKnong Tov mAoiov
vroAoylouevn pe  fondela TpoTuIOV

Tnv avtictoon KVUATIGUOD TOV HOVTEAOL

2 pérpnon mg
avtioTaong
PLUOVAKNONG LE TN
Bondeta Tpothnwv
[0,1]

Awatnpovpe, HEG® VTOAOYIGHOV TayLTNTOC, o6Tadepd
10 Fn og povtého ko mhoio

Awatnpovpe, HEG® VTOAOYIGHOV TayLTNTOC, 6TadePd
10 Rn o¢ povtého kot mhoio

H Xmnlaioon oesileton
ot dnuovpyia
QLGOAS®V aEpal KoL
OTHOV

[0,1]

Ortav n wieon og £va onpeio Tov Trepvyiov, AdY® ™G

UELOUEVNS TayDTNTOS TG PONG, Yivel HikpOTEPN Ao
TNV mieon aTUomoinong Tov veEPoL

Ortav n wieon og £va onpeio Tov Trepvyiov, AdY® ™G

avEnuéVNg TovTTOG TG PONG, Yivel pkpodTepn amd
TNV TiEoN OTULOTOINGNG TOL VEPOU

Ortav n wieon og €va onpeio Tov TTepLvyiov, Ady® ™G

QLENUEVIC TaYOTNTOG TNG PONG, YIVEL HEYOADTEPT OO
TNV TEGN OITUOTOINGNG TOL VEPOL

Awnpovpe, UEG®  VTOAOYIGUOV  TOYVTNTOG,
ot00epovg Tovg Fn kot Rn o€ povtélo kot mhoio

60VoLO ‘ 1

Moog|  |owots | |

Eéaptdtor omd 710 oynuo TG YAoTpOG Kot
mpocdlopileTol Ue LETPNOELG GE HOVTEAD TAOIOV

Eivon xatd tov Froude ion pe v avtictaon widkag

Avopépate Kot TEPLYPAYTE TOV TPOTO VITOAOYIGUOV TNG OAKNG OVTIGTAGNG TOV TAOIOV

ue v ypnomn wpotovmov [1,0]

golt\]/ricwcn PP iStov gpPodov kot pfrovg ko vroloyileton pe tov
’ womo Cr 1S y(p/2) V2
Etvar avéloyn mpoc tov xOfo g oxécemg TtV
YPOUUIKAV SL0GTACEDYV LOVTEAOL — TAOTOV.
H 1oy0¢ pupovikiong
H PHP © DHP ¢ivan , p .
[0.1] H 10y0¢ mov amodideton oty EAto
H noddvapun d&ova
TNV EMYEPNOLOKN ToHTNTA TOV TAOI0V
To VA cupforilet Tnv TodnTO TPOYXMPNONG TNG EAKOG
To 6yko tov ektomlopevoL vepol
Ortav otpépetar avtifeta pe T popd TV SEIKTOV TOV
POAOYOV YOl TOPUTNENTH TOL  TOPAKOAOLOEL
mpouvnBev g EMkag Kivel To TAolo Tpdom
ApiotepocTpoen Otav otpépetal katd TN QOpd T®V OEIKTOV TOL

KoAgiton pio ko dtav
[0,1]

POAOYOV YO TOPOINENTH TOL  TOPAKOAOLOEL
Tpopabev g EMKOS KIvel To TAoio Tpodcm

Otav oTpéeetor Katd TN QOpE TOV OEKTOV TOL
POAOYIOD Y10 TOPOTNENTH 7OV  TWOPAKOAOVOE]
TpOUVNOEV TN EMKOG KIVEL TO TAOLO 0vaTodol
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ZOpTANPOOTE TO TUPUKAT® AVOPEPOVTOS TL OGS 0T00I0EL TO KAOE onpeio g
KOpmOAg, o€ mwowov dEova drofalerar (x M W) T0 amoTéEAECHO.

Amodider

A
AwpaleTar oTov GEova TOV
Amodider

B
AwpaleTor otov aova TOV
Amodider

C
AwpaleTor otov aova TOV




