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INEPIAHYH

H ocvompatikn oelpd 60 ava@EPeTal 08 Hd YEWUETPLA YOO TPWV EUTTOPLKWV
TAolwV, TTov avémtuée To Apepkavikd vauTiko. EmAéyovtag Baoikég SLaoTAoELS
Tov TAolov Lpp (UNkog mAolov), B (mAatog) T (fubiopa) kot LCB (Stapnkng 6€om tou
KEVTPOU AVTWOTG) KL XPNOLLOTIOLOVTOG SLYPAUUATA T OTIOlX TTEPLypd@OouV TNV
YEWUETPIA TOU YAOTPWV NG OePds 60, @TIAXTNKE TPOYPAUUA TO OTolo
Kataokevalel TV yewpetpla ¢ yaotpag. I v kdBe yaotpa pe 1N xpnomn g
uebodoroyiag TG ZvoTnuatikng Zepag 60 mov Ba avagepBel 0To KeE@YdAalo -2-
vToAoYileTal 0 TUVTEAEGTNG AVTIOTAOTG KUUATIOHOV.

I'a Toug VTTOAOYLIGHOVG XPNOLUOTIOWONKAV TPELS SLAPOPETIKEG YAOTPES OF
KAlpaka povtédov pe Baciko kpLtiplo Slapopomoiong Tov cuvtedeotn Yyaotpag (Cs)
Kal Tov AGyo unKog mpog mAGtog povtéAou (L/B). Ou tpelg yaotpes nNtav yw
ovvtedeotés yaotpag (CB = 0.6, 0.7 kat 0.8). Zav yaotpa ava@opas
xpnowomombnke auvt) yw (Cg = 0.6), yia v oToilo UTTAPYXOULV TEPALTEPW
TANPo@opies kabBwe NTav Bepa perAétng oty Sidaktopikn epyacia tov () pe Bpa (),
YAOoTpQ 1 OTIolor VTIAPYEL Kol £XEL XPNOLUOTOOEL YA TEPAUATA OTO EPYACTHPLO
Navtikng kat Oaddacoiag Yépoduvauikns tov EBvikod Metoofiov IToAuteyviov
(E.M.IT) amo tov kabnynt M'ewpylo Tlautmipa.

ATé Ta onpeia OV XPMOLOTIOLOVVTAL YLXL TOV CYXNUATIOUO TNG YEWUETPLOG
™G Y&otpag e TN fonfeia Tov CUUUOPPOV HETACYNUATIOUOU KATAOKEVAOVTAL T
emimeda otolyeila (panels) otV em@avela TG YACTPAS IOV XPNCLUOTIOLOVVTAL ATIO
TO Tpdypappa emiAvong Tov medlov porng cVUPEWVA pe T Bewplo Suvapkoy ya Ta
ApPOUNTIKA QTMOTEAECUATA YL TOV UTOAOYLOMO TOU OUVTEAECTI] QVTIOTAONG
KUPATIOHOV, TNG SuvapLkng BuBiong kat g Staywymns.

TKoTog NG SMAWUATIKNG gpyaciag elvat 1 afloddynon tou potential
TPOYPAUUATOG TOV UTOAOYIeL TO TESIO POTG YUPW ATO TNV YAOTPA €EVOG TTAOIOU
XPNOLWOTIOLWVTAS Yl TN €MiAvon Tov mpofAnpatog v Bewpia Tov Suvapikov. I'a
TNV EKACTOTE YAOTPA TO TIPOYPUAUUN AKOAOUOWVTAG UK EMAVAANTITIKY Staidkacio
vToAoyilel TV €AevBepn eMUPAVELXN TOU VEPOV. Xe KATOLO &VvSLAPECcO oTASLO
Bewpovpe ™V €AeVBEPN EMLPAVELX YVWOTN Kol AVVETAL To €vBU TPOBANUA TNG
Bewplag Touv Suvapkov xpnoomolwvtag emimeda otoyela (panels) pe otabepn
KATAVOUN TNYNG, Ta omoia KAAUTTOUV TNV BuBLopévn emdvela Tou TTAOIOV KaBwG
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Kal TV eAeVBepn emupavela. H Ttieon Tov TPOKUTITEL 6TV EMLPAVELX SEV IKAVOTIOLEL
TNV SUVAULKT] OPLXKT] GUVONKT KoL EL0AYETAL WG 0POG TINYNS otV atplPn eficwon
UETAPOPAS YA TOV LTOAOYLOUO TNG TayVTNTAS 6TOV KATAKOpLu@o afova. Me tnv
xpnon ™G peBddov Twv Oykwv eAéyyouv emAVETAl aplOunTikad 1 e§lowon
XPNOLULOTIOLWVTAG TO TIPWTORABILI0 AvavTeg oxNUA Yia KaBe 6po peta@opds. Me tnv
SLopOBwUEV cLVIOTWOO TNG TAYXVTNTAG EMAVATIPOCGSLOPIlETAL 1) EAEVOEPN EMLPAVELX
oe 8V0 otddia. H péBodog ouykAivel O0Tav 1 SUVOMIKN KL KIVNUOTIKY] OPLOKN
ouvvONKN KavoToBovV TavTd)xpova. Me 0A0KApwOT TNG TiEOTG VUTTOAOYL(ETAL 1 N
SUvaun oV ACKEITAL GTO PEVOTO KL GTN GUVEXELA VTTOAOYI{eTaL 1) Suvapikr fUBion
kat n Staywyn. Amoé ™v avtiotaon KupatiopoVv Rr mou Bewpeital (on pe v
avtiotaon mieong a@ov cav cuvOnKkn Bewpovpe oTL To TESIO pag eivat actpofuio
Kal atplBég (to mpdypauua dev pmopel va vmoAoyilel v avtiotaon mieong Adyw
OUVEKTNKOTNTAG Kol Tnv avtiotaon TPLNs) ULTOAOYI(eTAL O OUVTEAECTNS
avtiotaons kupatiopov Cw.

H a&loAdynon €ywve kavovtag oUYKPLON TWV OMOTEAECUATWYV TOU
TIPOYPAUUATOG UE TA ATIOTEAECUATA TNG CLUOTNUATIKNG OEPds 60 KabBws Kal Twv
TEPALATWV amo TNV Sidaktopikn epyacia, Experimental and Numerical Investigation
of the Flow around a Ship model at Various Numbers.( Garofalidis, D.A., 1996).
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EYXAPIXTIEX

Oa MBeAa va eLXAPLOTIIOW TNV OLKOYEVELX [LOU KAL TOUG (PIAOUG LoV YLa TNV
oTNPLEN oL Hov £8el€av Ta XPOVIX T OTIOLX (POLTNOA TN GXOAT).

[Swaitepa Ba Beda va evxapnotiow Tov emPBAETOVTA TNG SIMAWUATIKNG
epyaciag pov, Kabnynt lewpyto Tlapmipa, yix tnv BonBela kat cuvuo@opd Tov,
LLE TNV YVWOT] KAl TNV EUTELPLX TOV OTO EYXEPNUA OV UTO.

Emtiong Ba 110eAa va evyapnotiow Beppd tov vtoPm@io Aildaxtopa ZTnAtavo
[ToAvZ0, TTouv 11 CUKBOAT] TOU T)TAV CUHAVTLKI] GTNV VAOTIOMOT QUTNS TNG EPYATLAG.
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1. EIZATOI'H

To apxwd otddlo g egpyaciag Ntav 1 xapadn G YEWUETPIOG TwV LTO
UEAETN YOOTPWY, TNG ZVOTNUATIKNG Zepds 60. dTiaxOnke mpodypaAUUa 0 YAWCGOO
Fortan to omolo akoAovBwvtag v pebodoroyia ™G Zvotnpatikng Zewpdg 60
oxeSLAleL TIG YPAUUES TNG YAOTPAS.

Iy epyacia xpnolgomou)dnke to MPOYypapUA MAVONG Tov TESIOV pPong
YUpw amd yaotpes MAolwv pe mapovoia eAeVBePNG EMLPAVELAG YL LOPPOAOYIA
YAOTPWV TNG ZUOTNUATIKNG Zepds 60. ZTOX0G TG epyaciag eival ) afloAdynomn tov
TPOYPAUUATOG TOU UTOAOYI{EL TOV OUVTEAECTN QAVTIOTAONG KUUATIOMOU, TNV
Suvaukn UBLoN KoL TN Sloywyn| YA TIG YAGTPES IOV ETIAEXONKAV.

H meprypan touv mediov pong yvpw amd yaotpeg mMAolwv yiveTal pe v
emiAvon Twv eflowoewv Navier - Stokes. Ot e€l0W0ELG AUTES Elval Un YPAUUIKES KAL
N apOunTik toug emiAvomn eival moAD SVokoAn. o plx eukoAdtepn AVoN TOU
TPOBAUATOG 1) CUVONKN TOL XPNOLUOTILEITAL Elval OTL TO PEVOTO YUPW ATO TNV
yaotpa eivatl acvpumieoto kat atpés. H umobeomn aut odnyel oe amAovotevon Twv
eflowoewyv o eflowoelg TOToL Euler. M akopa vmobeon eival 0t To medio porg
YUpw amo TN yaotpa eival acTpofido kat pmopel va meptypa@el amd pa eéicwon
Laplace yia to uvapikd . Emopévwg, To €0 mpofAnua elvat TA€ov mo €0KOA0 va
AvBel.

Me v xpnon emimedwv otolxelwv TOL KAAVTTOUV OAN TNV PpexOpevn
ETLPAVELX TNG YAOTPAS KABWGS kal TNV eAeVBepn emupavela eMPBAAAETAL 1) OpLAKN
KL UATIKT oLVON KN Yl oTaBepn) Katavoun Tnyns emMAVETAL To vOU TPORANUA TG
Bewplag Suvapkol agov oe evdldpueco Pripa £xel BewpnOel n eAevBepn empavela
YVwaoTth. O UTIOAOYLOUOG YIVETAL ATIO TO TIPOYPAUUN LE LK ETTOVAANTITIKT Stadikacio
yla TV oUYKALON TwV amoTteAecudtwy. H mieon mov pokUTTEL 0TV EMIPAVELA SEV
LKOVOTIOLEL TNV SUVALLKT] 0pLAKT) CUVOT KT KL EL0GYETAL WG OPOG TINYNG 0TV ATPLP
eClowomn ava@opds Yo ToV VTTOAOYLOHUO TNG TAXVUTITAS OTOV KATAKOPL@PO déova. Me
TNV XPNON TWV OYKWV EAEYXOU ETAVETAL APLOUNTIKAE 1) €E(0WOT XPNOLUOTIOLWVTAG
To TMPpwTOoPABUI0 Avavteg oxNua yia kKaBe Opo peta@opag. Me v SopBwpévn
oLVIOTWOoX TNG TaYVINTAG o€ SV0 oTddla emavampoodiopiletal 1N eAeVBepn
ETLPAVELQL.

H pébodog ouykAivel dtav 1n SUVAUIKY KOL KIWNUATLKY] OPLAKY] oLUVONKN
tKavotomn 0oy Tavtoxpova. Me oAokAnNpwon TG mieong vToAoyilletatl 1 SUVpKY
BUBLoM Kat ) Staywyn. ATO TV avtiotaon kupatiopov Rr mov Bewpeitat ion pe v
avtiotaon Tieons agoL cav cuvON KN Bewpolpe oTL To TeSio pag ivat aoctpofLio
kot atplBég (to mpdypappa dev pmopel va vmoAoyilel tTnv avtiotaon mieong Adyw
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OUVEKTIKOTNTAG KAl TNV avtiotaon TPLp1s) vmoAoyileTal 0 CUVTEAECTNG AVTIOTAONG
KupaTLopov Cw.

M v Siepedivnon xpnopomom|Onkay TPELS SLAPOPAETIKEG YAOTPES YA
SlaopeTikoVs ouvvtedeotég yaotpas (Cs = 0.6, 0.7 ko 0.8) kat Adyovg L/B. Ta
amoteAéopata ouvykpiOnkav pe ta amoteAéopata TG peBodoAoylag ylx TOV
UTIOAOYLOUO TNG UTIOAOLTING avTtiotaong Cr TNG CUGTNUATIKNG OEPAs 60 Kal UE Ta
ATOTEAECUATA TWV TEPAUATWV Yl TV Ydotpa pe Cg = 0.60, mou €ywvav oto
gepyacmplo Navtikng kat QoAdooiag Yopoduvaukng touv EBvikod Metoofiov
[ToAvteyviov (E.M.IT) otnv 6&i8aktopikny epyaceia Experimental and Numerical

Investigation of the Flow around a Ship model at Various Numbers.( Garofalidis, D.A.,
1996).
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Zvotnuartikn Zeipd 60

2. YYXTHMATIKH XEIPA 60

H Zvompatwkn Zewpd 60 agopd TOv oYeSLHOUO HOVEALKWV

EUTIOPLKWV

TAolwV Kol avamtiyxbnke amo 1o vavutikdo twv H.ILA. Xpnowomowwvtag v
puebodooyla OV TEPLYPAPETAL GTNV GUVEXELXL TOU Ke@OAaiov elval duvatd va
xapaxbovv ol ypappég evog mAoiov kKabBwg Kol va UTOAoyloTel 1 avtiotaon
TPOWOEWG. XPNOLUOTOLWVTAG TI§ TIAPAKATW 0ONYIEG KAl HECW TOV TPOYPAUUATOG
Tov @TLYONKke pe T xpnon Fortran pmopolv va xapaxBolv oL ypappéS vl Ta
SLa@opA XUPAKTNPLOTIKA TWV OKAPWV-LOVTEAWV TA OTIola Xprolpomomdnkay yl
TOV UTIOAOYLOUO TNG AVTIOTAOTG KUUATIOHOU QUTWV.

2.1. ZOpBora Alxotaoewv thg MeBodov

Lep Mnkog petal kabeétwv o€ [m]
LwL Mnkog LlodAov Kataokeun o€ [m]
Lx Mnkog Tov TAPAAANAOU TUNHATOG TOV TTAOIOV 0€ [m]
L Mnkog €l6080v o€ [m] (amd To TpwPAio AKPO TOL TAPAAANAOU
E TUNHOTOG HEXPL TNV TIpwpPAia KAOETO)
L Mnkog €€660v [m] (a6 To TTPLUVAIO AKPO TOV TTAPAAANAOV TUNLATOS
R HEXPL TNV TIpLUPVaia KAOETO)
H BuUOiopa avapopds oe [m]
B [TA&tog avagopdg oe [m]
Bm Méyloto TAGTOG TIapLodAov o€ [m]
B [TAdtog MaplodAov oTov ekaotote oTaBpd o€ [m]
A Extomopa oe TONNEF
\Y% 'Oykog ektomiopatog og [m3]
S Bpexopevn emupavela oe [m2]
LCB Alapnkng B€om TOU KEVTPOU AVTWONG EKPPACUEVT] WG TIOCOOTO ETIL TIG

ekatod tou LBP amo ™ péon toun
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R Aktiva Tou kupToL NG yaotpag o€ [m]

F'wvia e1l0680v (Ywvia Tov onuatileTal EQATTOUEVIKA

aE r 4 r r’ 14
0TO TIpWPAL0 AKPOTATO ONUEID TNG LOAAOV KATACKEVTG

Ax Eppadov péong toung [m2]

A Eppadov eykdpoiag toung otov ekdotote otabuo og [m?]

Mivakag 2.1. Toppoia Alaotdoewv ZuoTUaTIKiG Zelpdg 60

B/H Abyog mAatovug - Bubiopatog

LBP/B | Adyog uniKoug - TAATOoUG

Cs ZUVTEAEGTIG YAOTPAS

Cr [IplopaTIKOG GUVTEAEGTNG
CPE [IplopatikdG cUVTEAEGTNG LGOS0V
CPR [Iplopatikdg cuvtedeots e€680v

KR ZUVTEAEGTIG AKTIVAG KUPTOU YAGTPAS

S/V2/3 | XuvteAeotnG BPEXOUEVNG ETILPAVELAG

Cx TUVTEAEOTIG ETILPAVELQG LECTIG TOUNG

Mivakag 2.2. Tuvtedeotéc Mop@ng TUOTNUATIKNG Zelpdg 60
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2.2. Awdwkaoia Xapaing twv M'pappwv me 'dotpag

AxoAovbel pia meptypa@n twv otadiwv g uebodoroyiag ¢ ZUoTNUATIKNG
Tepag 60, Tov akoAovONONKE Yl TNV Snpovpyla TOU TIPOYPAUUATOS OE YAWOOoX
npoypappatiopov FORTRAN yiwa tov oxeSiaopd twv vmd peAétn yaotpwv. Ta
Slaypaupata Tov  xpnowommnkav Ym@omombnkav OOTE v €YOVUE TNV
SuvaToOTNTA VA  TAPAYOUHE TNV YEWUETPIA YAOTPWV HE  SlLAPOPALTIKA
XAPAKTNPLOTIKA.

[.  EmAoyn Baclkwv SLacTACEWV OKAPOUG 1} LOVTEAOU :
Lgp, B, H, Cg 1} Cp, LCB kat A. Ot Stactdoelg O PEMEL va KAAVTITOUV TA
OpLX TWV SLACTACEWVY TNG CUCTNHATIKNG oELPAg 60.

II. A@oU xabopiomkav ot Siaotdcelg xpnolpomolwvtas to Cg  amd TO
Awaypoppa 2.1. vmodoyietatr to Cp. Oa MTav Suvatd va Yyivel Kol 1
avtiotpopn Stadikacia. (Cp= Cg)

Ao to (810 Sudypappa pe xpromn touv Cg voAoyilovtal ta Cx, Kg, Lx. To Cx
umopel va utoAoyLotel Kot avaAuTika atmo tov TUTo : Cx= Cp/ Cp
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L
(= S| | —t—T] ™ 'T:P
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093 1 x 040 I, 40
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8
& o070 “ ] /] 0.30 A% V —?m
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1
l e i“!/ .
7 Tx a|® .10 /, / _'-:X_ 10
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[II. Amoé to Adypappa 2.2. a@oV TAEOV £XEL UTOAOYLOTEL TO UNKOG TOL
TapdAAnAov tunquatog Lx, vmoAoyiletat n ywvia €668ov TG LoGAov
KATAOKEVTG OE.

IV. Am6 ta Swypappata 2.3. kat 2.4. kat ovvaptioel twv LCB, Cp
vmoAoyilovtat ta Le/Lep, Cpe/Cpr Kal [LE TNV XP1I0T) TWV TUTIWV :

Lr/Lep=1 - (Le/Lepr) - (Lx/ Lsp)

Cp = Cpe (Le/Lpp) + Cpr(Lr/Lgpr) + (Lx/ Lp)

vmoAoyiovtal ta : Lg, Cpg, Cpr.

o 0.604"
1] /)
I
7
- 10 /
~l_ /|
B 0.70
040 —
T~
/ .
SL) ‘ ] o0 ‘ﬁ\{ i 7
yE 7/
[ A
Lodile
i [V S
030 f
S~ 717
P— /
0.80 /
A
-——AFT FORWARD ——=
0.20 1 1 1 1 1 AFT  FORWARD—e
2% ] o5 @ os 15 ‘28 s aso L1 .
POSITION OF LCB 25 20 LS o 05 ' os o 15 20 23 30 133
_ POSITION OF LCB
Awypappa 2.3. Awaypappa 2.4.
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VL

VIL

KaBoplopodg otoyelwv mpog xapagn tng KAUTUANG TWV EMUPAVELWV TWV
EYKAPOLWV TOpwV. Me ) xpnon SlaypapudTwy ToU ATEKOVI(OUV TNV
oxéon Cpekal Tov otaBpov e106dov E kat CprKatl TOU oTtaBpov e§66ov R
vmoAoyiovtal Ta avtiotoya A/Ax yia 6Aovg Toug otabpovs etoddov Eq -
Eo kot otabuotg e€68ov R1 - Ro.

"t

& 3 -

8 R—7
I

e

snanainnsi V)

R—6 FH
==

1:1 = 0.50

0.40

SECTION AREA AS FRACTION OF MAXIMUM AREA

0.65 0.70
RUN PRISMATIC

Awdypappa 2.5. YoAoylopog tov A/Ax yua toug otabpois e€68ov

H Swadwkacia ocuvveyiletal yia 6Aovg Toug otabuovg eic6dov E1 — Eg kot
otabpols €€0dov Ri - Rg oOmou vmoAoyilovtag amd to avrtiotoiyo
Staypappata v petafoAn tov Adyov B/Bm ya tTig loaAovg 0.00, 0.075,
0.25, 0.50, 0.75, 1.00, 1.25, 1.50. Xpnowomowwvtag To Cpg yla TV KABe
maploaro kaBwg kat ta B, H, Kr eivat Suvatod va oxedlaotolv oL Ypappeg
Tov TAolov.

To tpo@(A TG TAWPNG KL TNG TIPUUVNG OXESLACTNKAV OO TO SLAypappa
2.7.

12
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
Zvotnuartikn Zeipd 60

2.3 Yvuvtedeotg Avtiotaons Kupatiopot Zvompatikng Zewpag 60

Meta tov oxeSlaopd TwV yaoTpwv 1 OLVEXEW NG MeBodov elvat o
vToAoylopds TG YmoAoumng Avtiotaong. O UMOAOYLOUOG aUTOG YyiveTal
AQVOAVTIKA akoAoLBwvTag TNV Sladikacio CLUTANPWONG €VOG THVAKAX HE TN
XPNON KATOLOV SIAypapuUATwy TOU £X0UV KOAUTUAEG TIOU TEPLYPAPOUV TNV
UTIOAOLTIN aVTIOTAGT), YL SLPOPETIKEG TAYVTNTEG KL YAOTPES UE SLAPOPETIKA

XOPOAKTNPLOTIKA.
Rr YméAoumn avtiotaon [kp]
R*r Ymodoimn avtiotaon [1bf]
P [TukvotnTta [kp*secz/m#]
\' ToyxVvtnta [knts]
U ToxVvtnta [m/sec?]
V*(L&V 51*)A- ZUVTEAEO TG TAYVTNTAG — U1IKOUG
Cr ZUVTEAEGTIG AVTIOTAOTG
Fn Ap1Bpdg Froude

Mivakag 2.3. Zuvtedeotés Kot TVpPoAa Avtiotaong

['a B/H 2.5, 3 kat 3.5 kat V¥(Lwl*)*-0.5 = 0.4 - 0.9 and Staypdppata pe
XPNON  TOAVWVUUIKWV  TIAPEULOAWY amd TS wovYPels KAUTUAEG TOU
TEPLYPAPOVV TNV LTOAOLTIN] AVTIOTAOT YlX TIS TPELS YAOTPES, VTTOAOY(oONKE N
UTIOAOLTIN AQVTIOTHOT YL TIG YAOTPESG TTov XprnotpomomBnkav pe Cg = 0.6, 0.7 kat
0.8.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60

Zvotnuartikn Zeipd 60
85
/ N
68 \ ~N B/H=2.5
60 AN
675 N
/_67 ™~ \\ ™ /l ]
v MR L
.67 } / // / /
L/B 687 / 7 % / 7
70 A -6 N// / /
A AT T T et /1 /
a7 — +72 '
65 / // // — // 74 / i,
T P e T VY
.o L // .rs‘ec
. ®-l|.5 //V
l 7T 1
Cs
Awdypappa 2.8.

Ao odnyleg ov meptypd@ovtatl otnv pEBodo ocuumAnpwbke o Tivakag 2.3.
(yix Cg 0.6). Ot oAgs 2, 3 kat 4 cupumAnpwONKAV atd To SLAYPAUUATH PE TNV
Stadikaoia oV TEPLYPAPNKE TLO TAVW, YLK TOV UTIOAOYLOHUO TOU GUVTEAEOTH|
aVT{OTAONG KUUATIOMOU TOU XPNOLOTOMOAUE Yl TNV  OVUYKPLON TwV
ATOTEAEGUATWY TNG aplOuNTIKNG ueBdSov. H (Sla Stadikacia akoAovbriOnke yia

TIG GAAEG SV YAOTPES.

71=0.5* ([B/H=3.5] - [B/H=2.5] )

72 = 0.5 * ([B/H=2.5] + [B/H=3.5] - 2 * [B/H=3.0] )

B/H = [V*(Lwl*)*-0.5] + X * Z1 + X2 * Z2

Rr* = [B/H] * [A*]

V = [V(Lwl*)A-05] * [Lyyy*A-05]

Cr=[Rr] / (0.5% [p] * [WS] * [U™])
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AptBuntikn Aiepevvnon tng Avtiotaons Kvuatiouov otnv Zvotnuatiky Zewpda 60

Zvotnuartikn Zeipd 60
1 2 3 4 5 6 7 8 9 10 11 12 13
V*A( .Lov,vsl*) R/ 1 72 Rr* Rr \' U Fn Cr
B/H=2.5 | B/H=3.0 | B/H=3.5 B/H
Ibf/1tn Ibf/1tn Ibf/1tn Ibf/1tn Ibf kp kn mé 5¢
0.4 0325717 | 0315171 | 0.423200 | 0.327022 | 0.04874 | 0.05929 | 2555330 | 1159.078 | 8.067 | 4.150 | 0.119 | 5.277E-04
0.45 0.438058 | 0.391560 | 0.476720 | 0.440148 | 0.01933 | 0.06583 | 3439.289 | 1560.035 | 9.075 | 4.669 | 0.134 | 5.612E-04
0.5 0.562962 | 0.531700 | 0.590000 | 0.564377 | 0.01352 | 0.04478 | 4410.005 | 2000.345 | 10.083 | 5.187 | 0.149 | 5.829E-04
0.55 0.727284 | 0.700000 | 0.740576 | 0.728422 | 0.00665 | 0.03393 | 5691.847 | 2581.778 | 11.092 | 5.706 | 0.164 | 6.217E-04
0.6 0.914399 | 0.850000 | 0.899080 | 0.916648 | 0.00766 | 0.05674 | 7162.628 | 3248914 | 12.100 | 6.225 | 0.179 | 6.574E-04
0.65 1.100000 | 1.012840 | 1.134441 | 1.103561 | 0.01722 | 0.10438 | 8623.154 | 3911.397 | 13.108 | 6.743 | 0.193 | 6.744E-04
0.7 1.188000 | 0.987840 | 1.441760 | 1.197814 | 0.12688 | 0.32704 | 9359.643 | 4245462 | 14.117 | 7.262 | 0.208 | 6.312E-04
0.75 1.669200 | 1.611200 | 1.798400 | 1.672565 | 0.06460 | 0.12260 | 13069.322 | 5928.145 | 15.125 | 7.781 | 0.223 | 7.677E-04
0.8 1.987600 | 2.046400 | 2.141600 | 1.986859 | 0.07700 | 0.01820 | 15525.191 | 7042.108 | 16.133 | 8.300 | 0.238 | 8.016E-04
0.85 2462400 | 2.706280 | 2.676000 | 2455342 | 0.10680 | ..o | 19185889 | 8702573 | 17.142 | 8818 | 0.253 | 8.774E-04
0.9 2936000 | 3939984 | 4.104000 | 2.909650 | 0.58400 | ., oo | 22735821 | 10312795 | 18150 | 9337 | 0268 | 9.275E-04
Mivakag 2.3.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntikny MéBodog

3. AplOuntikn M£0608og

3.1. Oewpia Suvapikov

Me v vmoBeom 6Tl To MES(0 POTG YUPW ATO TNV YACTPA TWV UTO MEAETT
HOVTEAWV elval atplPeg, acvumieoto Kot aotpofilo ot e€lowoelg Navier-Stokes
(1) petaoxnuatiCovtia og To amAn pop@n. T to medio ™¢ VTOBeoN G Hag 1
[LkvoTnTa elval otaBepn KaBwG kat To pevoTo eival atplfés (L =v = 0). H teAkn
Hop@1 Twv eElowoewv elvat g popng Euler (2).

Jpu, . ) .
Zt“ +div(pu, U) = — a_: +div(p gradu, ) + 5,

& puy ) _ dp .
E'_r} + dlv(pu}.ﬂ') = ay + dlv[:pt gradu}.) + SM}_

8pu . a .
% +div(pu U) = — a—z + div(p gradu_) + S,

(1)
ya p = otabepo, p=v=0amno (1) =
Buy 4 g — _1lé»
a0 +div(u U) = S o
., . _ 1édp
_arL—i_ dw[u}.U) =23
Uz 4 g —_1ldp
= + div(u_U) e @
Amlomoinon ¢ e€lowong ™ ouvéxelag (3):
Bp - —
P div(plU) =10 3)
div(U) =0 (4)

EmtiAvon twv Sta@opikwv e§lowaoswyv (2), (4) LeE TN XP1OTN APYXLKWV GLUVONKWV.

U-nl;=F
F=F(x,t) : yvwot ouvvdptnon tm¢ 0€ong Kot Tov XpOVou MAVW 0TO S Kal n To

uovadiaio kabeto Siavuopa oe kamolo onpelo oto S. Ta v emidlvon Ba
XPEWOTEL KL Pl cLVON KT GTO ATELPO.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntikny MéBodog

['a éva edlo pong to dvuopa g taxLTNTag U toovtal e TNV apvnTikny KAlom
uag Babpwg ouvapTNONG SUVAULKOU @.

U=-—-Vg
H otpofldmta evog mediov Suvapikol wooltat pe pundév. Apa to medio
XapakTnplletal wg aotpofiro.

VU=10

Amé v Bewpnon tov Hess (1966) 1o avuoua tng TaxUTNTAS LOOVUTAL UE TO
aBpolopa g em’ amepo TayxVTNTAG TOL MeSlov KAl NG Slatapaxng A0Oyw
Tapovaiag cuvopou.

U=U_+u

H Swxtapayxn g taxvmntag Bewpeitar Suvapiko medio (u = grade). Onwg
aVa@EPOMNKE KL TTPONYOVUEVWG:

Div(u) =0
Apa To Suvapko @ wkavomolel tnv e§lowon Laplace.
Ol ouvoplakeg ouvBNKeg ToL eSOV :

onlg -1l

gradg - nlg

|gradg| =0
Ot apamavw eELOWOELS EVUL APKETES YLK TNV ETAVOT) TOU SUVAULKOU @.
AxoAovbel 0 vmodoylopds péow ¢ e§lowong Bernulli (oAoxkAnpwpévn oxéon

™G €§loWoNG LETAPOPAS).

1 - -
p—p, = ;o (U= UIF)

OTIOV 1) TI{EOT) OTO ATELPO LOOVTAL UE PN SEV.

H Swadwkdoia mov akoAovBovpe ywx tqv emidvon touv TpofApatog eivat M
e&ne. Q¢ oVvopo S tou mediov Bewpeital To BpeXOEVO HEPOG TNG YAOTPAS, EVWD )
eAeVBepn emupAveln YapakTNplleTal amd HIX KATAVOUN TNG £VTHONG TOU
Suvapikov o(q) 6mov q k&moto onueio Tovu S.

18



AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntikny MéBodog

Ikavomoleltal n TapakAtTw oxéon:

2n0(p) — . ———o(q)dS =n(p) - U.

S dnripg)

"Yotepa amd Slakpltomoinomn ¢ mapamavw eE0wong, KATAAYOUE O€ éva
OUOTNUA YPUUUKWV O0AYERPIKWV €Elowoewv. Bewpopue OTL To oLvopo S
kaAvTteTal amo N 660 to Suvatov pikpa emimeda otoyela. To MAN00¢ avTwv
TWV OTOLYEIWV £XEL VA KAVEL [LE TNV akpiBela TTov BEAOVE Vo EMITUXOVE GTOUG
UTIOAOYLOHOUG G, OAAG Kat To XpOvo vmoAoylopoV. KdBe otoyelo
QVTLTTPOOWTEVETAL AMO €va onpelo eAéyyov. H évtaon tou SuvapikovL eival
otabepn) o€ OAN TNV EMUPAVELX TOV OTOLXElOV. ME TNV AVAAUTIKY) OAOKAT|pwOT)
™G THPATAV®W €&lowomng emTuyydvetat 1 Snuovpyia cvotipatog NxN
eELOWOEWV YA TNV EVTAON TOU SUVUIKOU 0TO KaBe otolyeio. Ao TNV emiAvon
TOU GUOTIUATOG TTPOKVTITOVV Ol GUVIOTWOES TNG TAXVTNTAS TOU KABE oTOoLYEIOV
evw pe Vv xpnon g e§lowong Bernulli mov avapepbikape vwplitepa
vmoAoyifovpe TV Tieon.

ZTNV MEPITTWOT TOU UEAETAE, 1| Bewpla Suvapkoy elval tkavy va Swoel
QAPKETA LKAVOTIONTIKA ATIOTEAEGUATA YIX TNV LOPPT) TG EAEVDEPNG ETILPAVELAG.
Exel mou 1 pé€B0d0g Sev Aettoupyel elval € 0PLAKA CTPWUATA KOL GTNV TEPLOXT
Tov opdpou. H meploxn mov elvat mbavo va cuvavtioove TpoAnua eivat aut

™G TPOUVNG.
la v emidvon ™¢ uebddov ypnopomomOnke 1o yvwotd ovvopo S. O

TPOTIOG VUTIOAOYLOUOU TNG EAEVOEPNG ETLPAVELAG TIEPLPPAPETAL OTO EMOUEVO
KEPAAQLO.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntikny MéBodog

3.2. YmoAoywopog EAevBepng Emipdvelag

Apxwka dnpovpyolpe emimeda otolyela TAVW 0TO BPEXOUEVO HEPOG TNG
YAOTPAG KoL O0TNV €MuPAveln Tov vepoU. Emopevo Prpa eival n emilvon tov
eVOEWG TTPoPANHATOG TNG BEWpPLag SUVAUIKOU BEWPWVTAG TNV EVTAOT TNG TINYNS
otaBepn oe K&Be otolyelo KAl EMPBAAAOVTAG TNV KIVUATIKN OpLOK] ocLVON K.
AxoAovbel o vmoAoylopds TG évtaong Twv TNywv. Ol CLUVICTWOES TNG
Tax0UTNTAG Uy, Uy, Uz UTTOAOYI{OVTOL 0TO onueio eA€yxov Tou kabe otolyelov. H
Tieon p* OTMwG ava@épape TPoONyovpEVWS LToAoyileTal amd v e§lowon
Bernulli.

Ye kGBe evdiapeco Brua 1 Suvapkny oplakn cuvBNKn Sev IKavouTolelTal,
SnAadn n mieon p* elvat StaopeTikn amd To dBpolopua TG OTATIKNG ps= 0 Kal
™G vdpooTaTIKNG Ttieon pgz. H Stapopd elodyetal cav 0pog Tnyng otnyv atplfn
e€lowomn PETAPOPAS VLA TNV KATAKOPUPT CUVIOTWON TG TAXVUTNTAG Uz*,

[Bux:.';_. n E'-‘.-'-}--‘-'.E n Buzug _ dp

P dx gy dz oz

H AVon g mapamavw eEiocwong yivetal pe T peBodo Twv dykwv eAEyyov.
['a ™V oVykAlon g peBddov oe kabe otoelo mpoodidetal eva &z*
oxnuatidovtag Toug emBuunToug OYkous. [l TOug OpPoOUG UETAPOPAS
EQPAPUOTETAUL TO TPWTOTAELO AvaVTEG oY Me auTr) TN Sladikaoia TPOKUTITEL
éva oVoTNUA €EL0WOEWVY 0T GLVNON HopPET).

[ va éovpe kavoTomTiky AVomn Tou MPOPANHATOS ATALTEITAL 0G0 TO
Suvatov PeyaAVTEPOG aplOUOG OTOEIWYV WOTE Vo mpooeyyloBolv oL dpotl
UETAPOPAG ATIO TO TIPWTOTAELO OXN Q.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntikny MéBodog

Apulp =Agu_p+ Aul,, + Ayusy, +Apuly + (Eypg. ) (25 — pgzp)

XpNOWOTOLWVTAG TNV KATAKOPLUPN OLVICTWOA TG TaXVTNTAG 1 €AgV0epT
EMLPAVELX avavewVeTaL o€ §Vo Prinata. (Tzabiras, 2004).

Ak0A0VOWVTAG TIG TOTIKEG YPAUUES POTG, ONUEIQ O OTNV EYKAPOLA YPAUUN
(K), odnyovv oe onuela b otnv ypapun (K+1) kot Snplovpyeital £€tol pa véa
ToUT. ZTN OULVEXELA 1 VEX TOUT SlapBwVETAL KATA 6Z WOTE 1) TIHPOX HECW TNG
EMUPAVELXG TOV oTolxelov va undeviotel. H Stadikaocia otabepomoteital pe v
EQUPUOYN UG EEWTEPIKNG TAPAUETPOU TOL TEPLOPilel Tn HeTafoAr] NG
ETILPAVELNG LE CUVETIELA KL TNV EMIPpaSuvon TG cUYKALOTG.

To mpofAnpa Tov SuvaUIKOU EMAVETAL VA Yl TNV AVOVEWUEVT)
empavela. Tivetar emavdAnym ¢ Sadkaoctag pexpt n duvapkn oplaki

ouvOnkn va ovykAivel. H ouvOnkn eAéyxetal péow tnG HeTafAnTng 1621 ¢mou
wooVTal HE TN MEON T, TWV ATMOAVTWV TIHWV, TNG S@opag Tng
vToAoyL{opEVNG TieonS amo TV BewpnTikr, oTa onueia EAEYXOU TwV oTOKElWV.
‘000 UIKPATEPT 1) OPLAKY TLUY) 162z] 1600 TL0 akplEotepn Ba elval  oVyKALO).
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60

AptBuntikny MéBodog

Axolovbel mapadetypa oUYKALONG

(Audypappa 3.1.)

6 0E-02
5 0E-02
40E-02

+ 3 0E-02

20802
1 DE-0Z

0.0EHI0

ava Bhpa  emavaAnymg g peBosdov.

| —d3s4a15)

1]

500

1oan

1500 2000

Step

Awaypappa 3.1. TUykAlon Tov |6z vy 2000 emtavaAPelg Tov VTTOAOYLOUOU

Amo Tto Sldypappa @aivetal OTL TO LTOAOLTIO TNG EAEVOEPNG EMLPAVELNG
Telvel va ouykAivel petd ta 1800 Pruata. H emAoyn twv 2000 Bnuatwv eivat
QAPKETA LKAVOTIONTLKY] YLA VA VTIAPXEL aKpiBELa 6TOVG VTTOAOYLGUOVG.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntikny MéBodog

3.3. YmoAoylopog Zuvtedeotr) Avtiotaong Kuvpatiopov (Cw), Avvapikng
BUOong kot Ataywyng

Adyw ™G ouvOn KNG otL To Tedio eival atplBég kat aotpofro. Q¢ avtiotaon
KUHATIOHOU opiletat mn avtiotaon Tmieons. T va vmoloywoBel Aomov 1
QVTIOTOON KUHATIOHOU YIVETAL OAOKANPWOT TNG TIEONG OTNV EMUPAVELX TNG
YAaoTpag.

Ry = [[,,.(p"— pgh) - (n-1) ds

‘n’ elval To povadiaio Stavuopa KABETO OTNV EMLPAVELX TG YAOTPAS KAL i TO
povadiaio Siavuopa mapaAAnio oto x-dfova. Cw €lval 0 OLVTEAEOTIG
aVTIOTAON G KUUATIOUOV.

Rw

Cw=— R
E*p*WS*Vs"Z

‘Omov p n TukvoTNTA TOV vEPOU, WS 1) ipaypatikn Bpexouevn emupavela kat Vs 1
ToXVTNTA TOU TTAo{OV.

AxoAovBel 0 vTToAoyLoPOG TG Suvapikng BUBoNG KAl TG Slaywyng, oL OTolEG
vmoAoyiovtal amd TV Katakdopu@n Suvaun.

Ry = [f,;p" - (n-k) ds

6mov K eivat to povadiaio Stavuopa, mapaAinio otov z-agova.

Bubon:
: A-R
sinkage = —=
PFAWL
Awrywyn:

omouv Awi 1 (oadog emupavela, Xp 1 Slaunkng B€omn Tov KEVTPOL TECEWY, A TO
eKTOTIopA Kot Iyy 1) 8€0TEPT POTIN EMUPAVELXG TNG LOAAOV, TTEPL TOV Y-AEoVa.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntikny MéBodog

Ta Swypappata 4.2.4 - 4.2.6. elvar mapadelypata TG oVYKAONG TNG
Avvapikng Bubiong, g Alxywyns kat touv Zuvtedeotn Avtiotaons Kuvpatiopol
OTIWG TPOEKLYPE ATTO TOVUG APLOUNTIKOVG UTTOAOYLOHOVG TOV TIPOYPAUUATOS LETA ATIO
2000 Brpata.

0.03 0,00 HHHHHHHHHHHHHHHHHHHHHH R
200 400 600 800 1000 1200 ——peoz0 |00
0.03 4 -0.10 1
-0.20 1
— 002 _
£ g
@ S 030 1
_@ 0.02 E
= =
2 -0.40 1
0.01 4
-0.50
001 1 -0.60
0.00 ‘ -0.70
0 200 400 600 800 1000 1200 1400 1600 1800 2000 Sep
Step

Awdypappa 4.2.4. Sinkage - Steps(Fn0.300)Cg0.6  Atdypappa 4.2.5. Trim - Steps(Fn0.300)Cg0.6

2.00E-03
180603 -
1.60E-03 1
1.40E-03 -
1.20E-03 1
G 1.00E-03
8.00E-04 -
6.00E-04 1
4.00E-04 -
2.00E-04 1

0.00E+00 =R
0 200 400 600 80%(ep1000 1200 1400 1600 1800 2000

Awaypappa 4.2.6. Cy - Steps (Fn0.300) Cp0.6

0 ovvteAeot§ avtiotaong kvpatiopov Cw, 1 Suvapkny PvBon kot 1
Staywyn, ovykAlvouy petd ta 800 Bruata, TOAU To ypryopa amd Tov XpOvo
OUYKALOTG TOU UTIOAOLTIOU TNG eAeV0epN§ eMLPAVELNG TTOV CLUYKA{VEL peTa tao 1800
fruata.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntikny MéBodog

3.4. Tewpetpwkn Avanapdotaon g F'dotpag (ZEIPA 60)

lNa va avamapayBovv ta onpeia, Ta omola B TEPLYpA@OLY TEAIKA TNV
YEWUETPIA T™NG YAOTPAG, XPNOLHOTIOLOUVTAL SISIACTATEG EYKAPOLEG TOUES, OL
0TO(EG TIPOKVTITOVV AVOAUTIKA [LE TT) XP1}OT] TOU CUUHOPQOV HETACYNUATIOLOV

N
E 3-2
= o, ": !

n=1

H avamapaotaon g yewpetplag yivetal amd to mpoypappa xwpi{ovtag v
yaotpa o€ (5) meploxég ouvnbws (ZxNua 1) avaioya PE Ta XXpAKTNPLOTIKA TNG.
Iy mepimtwon mov eEETALETAL € AQUTI TNV EPYACLA, EVAL YEWUETPLA YAOTPOG
xwpls BoABoeldels TpUUVY Kol TAWPT N Y&oTpa xwpiletal og (3) TTEPLOXES, TIG
(1), (3) kat (4). H mepoxn (1) avageépetal 6To HEPOG TOL TAOIOL oV BplokeTal
mpwpabev ™ mpwpaiag kabétov (FP) kat dvwBev tov BoABov, n eploxn (2)
ava@épetal otov BoABoO Tov BplokeTal mpwpabev ¢ Tpwpaiag kabétov (FP).
Q¢ meploxn (2) opiletal n mePLOYN AVAUESH OTNV TPWPAIX KAL TNV Tpupvaia
kabeto. Ou teploxés (4) kat (5) avagépovtal otig mepLoyxég mov Pplokovtal
TPUUVN OV TNG TIPVUVENS KABETOV.

FP AL AP

(1 —>
(3)

@ >

(4)

Iympa 3.1.
01 (5) meplox£g oL XwPLleTAL T YAOTPX YLt TOV GUUUOPPO UETACKTLATIOUO.

Kabe meployn meptypa@etal amd &va TMANO0G VOUEwV TIOU EMAEYETAL
aQVAAOyQ HE TO UNKOG TNG kKABe TePLOXNG CAAX KL TNV TOAUTIAOKOTNTA TNG.
EmiAéyovpe mo mukvoUg voueis otig eploxes (1), (2), (4) kat (5) Adyw t™¢
TIOAVTIAOKWTNTAG KUl TWV TIOAAWV EVOAAXYWV TNG YEWUETPIAG TWV VOUEWV.
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Imnv meployn (3) emA€yovpe OxL TOGO TUKVOUG VOUELG OG0 OTIG AAAEG TIEPLOYES.
Q01600 TO TANB0G TWV VOUEWY ElVaL LEYAAVTEPO AOYW TOV UEYAAOL UNKOUG TNG
TEPLOXNG. ZTA LOVTEAX TTOV P OLULOTIOONKAV YL TO AplOUNTIKA TIEPAUATA TO
TAN00G TwV VoUEwV yia TV meploxm (1) ntav 5, yia v mepoxn (3) emiong 60,
eV yla TV meploym (4) 9.

‘000 peyaAlTEPO TO TANO0G TWV VOUEWV TOGO KAAUTEPT 1) TEPLYPAPT TNG
YEWUETPIAG KATL IOV OUWG VTIOAOYLOTIKG lvat TToAv xpovoBopo. I'a autd to
Adyo emiAéyetal éva TAN00G VOUEwV OXL TIOAD PEYAAOG, APKETOG OUWS YL TNV
TEPLypa@1] NG yewuetpiag. Ot vopeic mov Bplokovtal otnv Toun 600 TeEPLOXWV
Sivovtat €1g StmAovv.

H {Swa Aoykr) ov akoAovBeital yia To TAN006 TwVv vopéwyv akoAovBeital Kot
Yyl TNV €MA0YTN TOL TANI00UG TWV ONUEIWY TTIOU TIEPLYPAPOVV TOV KABE VOopEX
avaAoya pe TV MOAVTIAOKOTNTA Tov. ETiong ta onuela eivat lookataveunpuéva
k&t ov BERata Sev elvat amapaltnTo.

Ta onuela Tov TEPLYpAPOLY TOUG VOUELS KGO Teployns Stafalovtal amd 1o
Tpoypappa amod 5 apxela kepévou (xapaktmpwv ASCII) pe mpoéktaon .txt, Eéva
vy kaBe meploxn. Ta onpeia Sivovtatl VIO HOPPT) CUVTETAYUEV®V X,Y,Z OTIOU OL
TIHEG KaBe Staotaong xwpilovtat pe koppa. H apxn twv afdvwv kabws kat To
OUOTNUX CUVTETAYUEVWYV TIOV XpnolpoToLeital Sivetat oto oynpa 3.1.
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3.5. ZOPPOP@POG LETACYTUATIONOG

0 aplBpog TV VoUEwV TV SIVETAL OTO TIPOYPUUUA E(VAL LLKPOG OE OXEON UE
TOV aplOpd Twv Vopéwv Tov xpelalotval yla va Snuoupynbolv ta TETpATAELPA
otolxela. H yewpetpla g ydotpag meptypagetatl amd emimedeg topes Mo va
emtevyOel autod xpnowwomombnke pa peboloyia mov €xel avamtuyxbel amod Tov
Kabnynt I.T¢aumnipa (TCaumipag, 2009).

O yevikOG CUUUOPQPOG HETAOXNUATIONOG TIOU TEPLYPAPEL TOV VOUEX EVOG
mAoiov eivat (Kerczek, 1969):

Z=Co+ Cal+ XN_. cnlm (4.5.1)
'OTIOV Z AVAPEPETAL OTOV VOUEX KL { GTOV LETACYNUATIONO O€ NUIKUKAL0. H
KAUTIOAN elvat Kat 0TI 600 TEPITTWOELS CUUUETPIKT 0TOV Y afova.

XpNOOTIOLWVTAS TIG TIOALKEG CUVTETAYUEVES KABWG KAl 0pllovTag Eva TIPAYHATIKO
mAn0og a, 1 (4.5.1.) =

X = 0.1C0SQ + YN _; ancos(-ng)

Y = Qo + a.1Sing + Y.N_, ansin(-ne) (4.5.2)
yA A
Sp Z C
e
p (6 .¥p)

Bep
o \&P

Zyfqpa 4.5.1. Metooympotindg vopéa mhoiov 6 NUIKLKALO

=Y

Ytnv ouvvdptnon (4.5.2.) To ¢ deiyvel To onpeio (x,y) 0Tov KUKAO Evw oL
OUVTEAEOTEG UTOPoUV Vo uTtoAoyLloBovv apyotepa (Tlaumipag 1986), eite amd ta
0AOKANPOUATA WG TIPOG TOV X' 1) ToV Y’ d&ova.
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{1} 1 o
a: —— x d
-1 f (0)de
aly +a;” = [ x(¢)cos(0)dy
w_1([™
a,” =—| x(g)cos(p)de,n>2
=) 4.5.3)
(2] 1 Jh (@)d
a = — vV
v 2m J, wIee
o +a;” =1 [ y(@)sin(e)de
@_1(7 -
a, =—| y(e)sin(g)de,n>2
=) (4.5.4.)

Edv vmoloyilope Tovg ovvieheotéc Yy N—oc pe 1o d00  SpOpeTIKA
oAoxkAnpopato Oo PAémape 6t Ta o, Oa giyov Ty O TI. AVTO OPMC dEV 1oYVEL AV TO
N énoupve mpaypatikés tipég. Meta&h t@v 600 GUVIEAEGTOV TV dV0 OAOKANPOUATOV

yiveTon ypapky] oyéon vy va emtevydel peyadvtepn axpipfeta.

5

a, = *r:xil} +(1—7)a, )n=-1,..,N

To péyebog r opiletor eElayioToTOIOVTOG TO TEMKO GOAALLA:

Er = EP‘ [(x.P - xEsz + (}TP - }Tﬂsz]

P elvar 0 ap1Bpog tov onueiov (Xp,yp) mov Teptypapovy ToV VOUEQ.

To r vmoloyileton Avovtag TV YPOUUIKY GYEoN:

AE,

B:r':']
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4. APIOMHTIKA AIIOTEAEEMATA

4.1. EvawoOnoia tou [poypaupatog otov AptBud twv Ztotyeiwv

['a tov akplBEéoTtepo VTIOAOYLONO TNG EAEVBEPNG EMLPAVELRG, Ba TIPETEL TO
VUTIOAOLTIO NG EMIPGvelag dz va elayxloToToleitat Kat va otabepomoteitat to Cw. O
aplbuos twv otoxelwv (panels) elval 1 TAPAUETPOG TOU eMIPEGlel LT TNV
akpifela kabBwg kal TOv XpOVO UTOAOYLOHOU KAl T mb TnNg HVAUNG TOU
XPNOLUOTIOLOVVTAL ATIO TOV UTIOAOYLOTH) YL TOUGS apldunTikos vmoAoylopuovs. I'a va
mpoodloplotel 0 BEATIOTOG ApPlOUOG TwV oTOoLXElWV oL SoKipEg Eekiviioav yia 3379
otolyeia. Ot SokLuég ouveyioTnkav yla HEYaAVTEPOLG aplBuols oTolyelwv. ZUVOALKA
Eywav €81 Sokpeg yia 3379, 10201, 26590 kat 33830 otoiyeia. Ot SokLuES Eyvay yia
apOud Froude 0.200 kat ovvteAeotn) yaotpag 0.60, 6mov NELEM (number of
elements), 0 aplOUOG oTOLXEIWV.

Run p6020c p6020b p6020d p6020g p6020a
NELEM 3379 10201 20326 26590 33830
Fn 0.200 0.200 0.200 0.200 0.200
Cs 0.60 0.60 0.60 0.60 0.60
RAM 0.032 1.184 3.616 8.032 13.024
Steps 2000 2000 2000 2000 2000
Cw 5.509E-06 | -3.634E-05 | 1.378E-04 | 1.559E-04 | 1.373E-04
dz 4.427E-03 | 2.392E-03 | 2.261E-03 | 2.634E-03 | 2.845E-03

Mivakag 4.1.1.
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Mapatnpnnke OtL, peTd amo tov aplBpd Twv elKool XALASwv
otolyelwv 1 vmoAowmn eAeVBepn emupavela Teivel va otabepomoleitat. To (8o Loxvel
Kal yla Sokipég ov €ywvav yia To Cw. A@ov Aowmov 1o dz kot to Cw 8ev aAA&lovv
SpAOTIKA Yyl HEYAAUTEPOUG aplBPoUs oTolXelwy, oL aplOuntikol vmoAoylopol
EMAEXONKaV va yivouy yia 21000 otoiyeia. ‘Omwg mapatnpeital kat otov Iivaka
4.1.1. (uvnun RAM oe GB) pe v emidoyn mov €ytve, yivetal e§0lkovounon oTtoug
TOPOUG TOU UTOAOYLoTH. AkoAovBolv ta Swypdupata Tov Seiyvouv v

otabepomoinon Tov dz kot Tov Cw CUVAPTIOEL TWV CTOLXEIWV.

2,0E-04

1,5E-04

1,0E-04

=
®)

5,0E-05
0,0E+00

-5,0E-05

5,0E-03
4,5E-03
4,0E-03
3,5E-03
3,0E-03
%SE-OS
2,0E-03
1,5E-03
1,0E-03
5,0E-04
0,0E+00

0 100 20000 30000 40000
NELEM
Awaypappa 4.1.1. Tyéon Cw— AplBudg Etoyeiwv
1 NELEM
0 10000 20000 30000 40000

Aldypoappa 4.1.2. Txéon dz — AplOuds Ztoxeiwv
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4.2. ApOuntika AmoteAéopata l'aotpagl (Cg0.60)

T o mpoypappa, Tov ava@epbnke voAoyilel v avtiotacn kKupatiopov Cw,
™ Suvaukny BYBon kat v Saywyr. XpnowomombnKay TPES SLAPOPETIKESG
YEWUETPLES Yo ouvTtereoTtn Yaotpag Ceg=0.6, 0.7 kat 0.8. Ot aplOuntikoi vroAoylopol
gywav ylo aptBpovs Froude Fn=0.120, 0.160, 0.200, 0.250, 0.280, 0.300, 0.350.

H mpwtn ydotpa mouv xpnowomombnke eival yAoTpo HE OUVTEAEOTN
yaotpag Cg0.6. Ta XaApaKTINPLOTIKA TNG TPWTNG YEWUETPIAG TTAPATIETOVTAL GTOV
mivaka 4.2.1.

Movtélo | C;0.6
Movtélo
scale 1/40
Lbp 3.048 (m)
Lwl 3.099 (m)
0.406 (m)
0.163 (m)
0.245 (m)
Cs 0.6
ws 1.524 (m?)
\Y; 0.121 (m?)
A 0.121 (mt)
LCB 48.52%
L/B 7.507
B/T 2.491

Mivakag 3.1.1. Awxotdoeig ydotpag Cg0.6.

Ot mapamdvw SloTtdoelg ypnowomombnkav ywx tnv Snuovpyla tng
YEWUETPIAG TNG YAOTPAS LLE TN XPTION TOU Tpoypappatos o€ YAwooa FORTRAN, mov
KataokevaoOnke. MeTd TNV €§€TAOT TWV YPAUUWY YL TNV HOPE@T TOUG KAl TNV
OHOAOTNTA TOUG LOIWG OTIS TEPLOXEG TNG TPUHUVNG KAl TNG TMAWPNG KAl Aol
EMAEXONKE 0 aplBuds Twv panel mov ypnowomombnkay, €ywvav ot aplOuntikol
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vmoAoylopol. O aplBpog autog £xeL val KAVEL PE TNV TTOAVTIAOKOTITA TN G YAOTPOS.
Xto KepdaAato 4.1. emednyeital mwe £ywve 1 €MA0YT TOV aplOuol TwV OTOLXEIWYV .
ATo Vv emavaAnmTikn Sladikacia TOV TPOYPAUUATOS TIPOEKLYP AV TA APLOUNTIKA
amoTeAEoPATA TOV Tipoypappatos. Ot aplBuol Froude yiwa toug omoiovg £ywvav ot
vmoAoylopoi etvare : Fn=0.120, 0.160, 0.200, 0.250, 0.280, 0.300, 0.316 kot 0.350.

Ita Suaypappata 4.2.1 kat 4.2.2. meprypagetal n Suvauikn Budlon kat 1
Staywyn avtiotolya, oe oxéon pe tov aplOud Froude. Xto Sidypappa 4.2.3.
TEPLYPA@ETAL 0 ZuvtedeoTtn§ Avtiotaons Kuvpatiopov oe oxéon pe tov aplOuo
Froude.

0,03

0,03 -

0,02 -

0,02 -

Sinkage [cm]

0,01 -

Awaypappa 4.2.1 BU6on (sinkage), o€ oxéon pe tov aplbud
Froude (Cg0.6).

[Mapampeitar g avénon t™¢ Suvapkng PvBong aviavouevns g
TaxLuTnTag. Meta tov Froude 0.320 1 Suvapikn BOBon teivel va otabBepomoleital.
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0,00
T -0,10 -
o
o]
2 -0,20 A
X
= 0,30 A
D
=,
= -0,40 A
-0,50 -
-0,60 -
-0,70 +—4—=———=———+———t—————t———t
0,00 0,10 2,20 0,30 0,40

Awaypappa 4.2.2. H Staywyn (trim), o oxéon pe tov apldud
Froude (Cz0.6)
H Staywyn av€avel oe amoAvTn Tiu auiavouevng g TaxVTag. MeTd Tov
apOuo Froude 0.320 mapatnpeital pia peiwon g Staywyng.

2,5E-03

2,0E-03

1,5E-03

s 1,0E-03

5,0E-04

0,0E+00 —t—t—t—tt
0,po 0,10

-5,0E-04

-1,0E-03
Awdypappa 4.2.3. Tuvtedsotig avtiotaons kupatiopov (Cw),
o€ oxéom pe tov apldud Froude (Cp0.6)
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1o Swaypappa 4.2.3 mapatnpeital pla advvapio Tov TPOyPAUUATOS YL TOV
UTIOAOYLOMO TOU OUVTEAEOTH] avTioTtaong Kupatiopol Cw yla oAV xopnAolg
apOpovg Froude. Ot tég mouv amodidel to TPOypappa elval apvnTikeS. Auto
BéBata Sev pmopel va LloyOeL 6TV TTPAYHATIKOTNTA A@OV QUTO EPUNVEVETAL GOV VO
VTIAPXEL par Suvaun Tov wOel To povtédo. . 'Evag Baoikdg Adyog mov cupfaivel auto
elval 6TL avtiotaon pop@ng (A0Yw GUVEKTIKOTNTAG) SEV UTOPEL VA UTTOAOYLOTEL ATtO
TO TPOYPAUUA. ETIG XUUNAEG TAXVTNTEG 1) OCUVEKTNKOTNTA EMAEE CUHAVTIKO POAO
otn Snuovpyla KUPATWY TNV TPUUVY. ‘OTIWG (PEVETAL OTA Wave — cuts Ta KUPOTo
oTNV TPUUVN NTAV HEYAAVTEPA ATIO AUTA TNG TTAWPNG, KATL TTov Sev ouppaivel otnv
TPAYUATIKOTN T

Ita Swypappoata 4.2.7. - 4.2.10. yivetal pla cUyKpLon Twv aplduntikwv
QATOTEAEGUATWY YIA TOV GUVTEAECTN QAVTIOTAONG TOU VEPOU E TA ATIOTEAECUATA
TOU TEPAUATOS amo TNV Sidaktopikn gpyacsia() Kol HE TA AMOTEAEOUATA TNG
uebodov amo v oelpd 60 KABWS KL 1) CUYKPLON TWV APLOUNTIKWOV ATIOTEAECUATWV
vy v Avvapikn BuBion kot thv Ataywyn) He aUTA TOU TTEPAUATOG,.

3.5E-03
3.0E-03 A —>¢— Numerical
2 5E-03 - —+— Experimental
—&— Series 60
2.0E-03 -1
5 1.5E-03 -
1.0E-03 4
5.0E-04 1
0.0E+00 =ttt
0.0 0.1 0.20 0.25 0.30 0.35
-5.0E-04 4 Fn
-1.0E-03

Avaypappa 4.2.7. TUykplon tou Cw HeTa&l TG apldOuntiknig pebd8ov tou
TEPANATo Kot tng oetpag 60, Cp0.6.

Ito Suaypappa 3.1.26, amelkovileTal 0 OUVTEAEOTNG LTOAOLTNG avtiotaong Cr
StapBopévog.

Cr = Cprorm + Cw
[l apBpd Froude ioo pe pndév (Fn = 0) , Bewpovpe emimedn eAevBepn emipdveLa.

CR,poten = CW,poten + CFORM,S60,Fn:0.120
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3.5E-03
3.0E-03 —>— Numerical
—+— Experimental
2:5E-03 1 —&— Series 60
2.0E-03 4
o
O 15E-03 -
1.0E-03 4
5.0E-04 -
1.0E-18 4 - =+ |
oflo® 015 020 " 025 030 085
-5.0E-04

Awdypappa 4.2.8. Cr - Fn yua aptBuntir] uédodo, meipapa kat ostpa 60, Cg0.6.

H pop@olroyia ™G kKapmOANG TwV aplBunTiK®V ATMOTEAECUATWY HE EKELVN
TWV TEPAPATWYV E(VaL TTAVOUOLOTUTIT 6o0 avEavetal o aplOuog Froude.

—>— Numerical

—+— Experimental

o
"

?inka@e [emiS

0,10 0,15 0,20 Fn0.25 0,30 0,35

Awdypappa 4.2.9. Toykpion s fuBLong petald Twv apldOunTikov
Amotedeopdtwy kat tov elpapatog, Cg0.6.
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Ma apBpovg Froude 0.120 - 0.320 1 pop@oAoyia NG KAUTUANG TwWV
APLOUNTIKWV ATIOTEAECUATWYV WE EKEIVT TWV TIEPAUATWV EIVAL TTAVOUOLOTUTIT XWPIG
OUWG va ovpTimtovv ot apduntikés TwéG. Ta aplBuovg  Froude > 0.320
TAPATNPEITAL PLX SLA@OPOTIOMGT) 6T HOPPT) TNG KAUTIVUANG OE OXEON LE EKEIVN TWV
TEPAPATWV.

0,00 A

-0,20 -
-0,30 -

-0,40 A

'0,50 7 N\ (

7%
—>— Numerical

trim [deg, +: by bow]

-0,60 A
—+— Experimental

-0,70
Fn

Avaypappa 4.2.10. ZOykplon ™S Staywyn§ HETAE) TwV aplOunTIK®OVY
Amotedeopdtwv kat Tov melpapatog, Cz0.6.

Ymapyxel gl aotoxioe oTIC aplOUNTIKEG TIHEG OAAQ 1) pop®N Twv &vo
KAUTUA®V €ivatl TtavouoldTtum. Ta TOTIKA HEYLOTA KAl EAGXLOTA KOl 1) OAAOYES
KAloM G TV KAUTUAWY cupaivouy 6Toug avtioTolyous aplduovg Froude.

Yta Swypdappata 4.2.11 - 4.2.19. amewovidovtat ta wave - cuts ng
aplOunTikng pebddov oe andotaon 10 cm amod v yaotpa.

060 Run: p6012

h [m]

040

020

[e]e]e}
-1400 0.Q0 1.00 2.00 3.00 4.00, [m] 5.00

020

040

060

Awaypappa 4.2.11. Wave - cut og antéotaon 10cm artd T yAoTpa cUVAPTHOEL TOU
unkovug tov mAoiov. Fn0.120, Cp0.6.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60

AptBuntika Amotedéouata

h[m]

Run: p6016

2.00

3.00

T y ——

4.005 [m] 5.00

Awdypappa 4.2.12. Wave - cut og atdéotaon 10 cm ocuvapTiost Tov

unkovug tov mAoiov. Fn0.160, Cg0.6.

060

040

020

h [m]

Run: p6020

000

020

040

060

v 4.'00X [ni]] ) 5.;:)0

Awaypappa 4.2.13. Wave - cut oe antéotaon 10cm artd Tt YAoTpa cUVAPTHOEL TOU
unkovug tov mAoiov. Fn0.200, C0.6

060

040

020

h [m]

Run: p6025

AN

000

020

040

060

3.00

'wo;( fm]  S-00

Awdypappa 4.2.14. Wave - cut oe andéotaon 10cm amd ) ydotpa cuvapTiosl Tou
unkoug tou mAoiov. Fn0.250, Cp0.6.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

060

h [m] Run: p6028

040

020 ‘/’J
000 ———— — ——————— ——————————— /-\
-13p0 0.90 1.00 2_0\/ 3.00 4.00, (1] 5.00

020
040
060
Avdypappa 4.2.15. Wave - cut og antdéotaon 10cm amd T yAoTpa cUVApPTHOEL TOU
unkoug Tov mAoiov. Fn0.280, Cp0.6.
060 h [m] Run: p6030
040

020 _// P

000 ¥ T T T T T T T T T T T T T T T T T T T T T T T J
-1400 0.Q0 1.00 2.00\_/ 3.00| 4.00 5.00

020

040

060

Avaypappa 4.2.16. Wave - cut og amtéotaon 10cm amd Tt yAoTpa cUVAPTHOEL TOU
unkoug tou mAoiov. Fn0.300, Cp0.6.

080

h [m] Run: p60316

060
o040

020 //

(e]e]e)

T —rTTh] —t
4.00 5.00
020

040

060

Awaypappa 4.2.17. Wave - cut og antéotaon 10cm amtd T yAoTpa cUVAPTHOEL TOU
unkovug tov mAoiov. Fn0.316, Cz0.6.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

060 h[m] Run: p6035
040

020 ///\

(e]e]e) T T T T T T T T T T T v

-1300 3.00 4.0 [m] 5.00

020

040

060

Awaypappa 4.2.18. Wave - cut oe antdéotaon10cm atd Tn yAoTpa UVAPTHOEL TOU
unkovug tov mAoiov. Fn0.350, Cp0.6.
080

060
040
020
000 e TR S O WA N

020

040

Run: p6012 Run: p6016 Run: p6020  — - - *Run: p6025
060 - - —-Run:p6028  ----- Run: p6030  ==ee=- Run: p60316 Run: p6035

Awdypappa 4.2.19. Wave - cuts og andotaon 10cm amd m ydotpa
OUVAPTIGEL TOU UNKOUG TOU TIA0{OV.
Fn=0.120, 0.160, 0.200, 0.250, 0.280, 0.300, 0.316, ka1 0.350, Cz0.6
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AptBuntikn Atepevvnon tng Avtiotaons Kvuatiouot atnv Zvotnuatiky Zeipd 60
AptOuntikd Arotedéoparta

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewkova 4.2.1. Cg 0.60 - Fn 0.120 - contour - top

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewova 4.2.2. C5 0.60 - Fn 0.160 - contour - top
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AptBuntikn Atepevvnon tng Avtiotaons Kvuatiouot atnv Zvotnuatiky Zeipd 60
AptOuntikd Arotedéoparta

Z: -0.020 -0.012 -0004 0004 0.012 0020
Ewkova 4.2.3. C; 0.60 - Fn 0.200 - contour - top

Z: -0.020 -0.012 -0.004 0004 0.012 0.020

Ewodva 4.2.4. C; 0.60 - Fn 0.250 - contour - top
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AptBuntikn Atepevvnon tng Avtiotaons Kvuatiouot atnv Zvotnuatiky Zeipd 60
AptOuntikd Arotedéoparta

Z. -0020 -0012 -0004 0004 0012 0020
Ewkova 4.2.5. Cs 0.60 - Fn 0.280 - contour - top

Z: -0.020 -0.012 -0.004 0004 0.012 0.020

Ewkova 4.2.6. C; 0.60 - Fn 0.300 - contour - top
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AptBuntikn Atepevvnon tng Avtiotaons Kvuatiouot atnv Zvotnuatiky Zeipd 60
AptOuntikd Arotedéoparta

Z: -0020 -0.012 -0004 0.004 0.012 0.020

Ewkdva 4.2.7. C5 0.60 - Fn 0.316 - contour - top

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewkova 4.2.8. C; 0.60 - Fn 0.350 - contour - top
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

Ytig ewkoveg 4.2.1 - 4.2.8. mapatnpeitar n enidpaon TG ToxLTNTAS OTO
UEYEDOG TWV KUUATIORWV. AVEXVOIEVN G TNG TAXVTNTAS TTApLTNPETAL HEYAAT a’Enom
0TO PEYEDOG TWV KUUATIOUWV.

Ita Swxypappata 4.2.20. -4.2.28. amewkovi(eTtal TO KUUK OTNV ETLPAVELA TG
yaotpag (wave on hull), kaBwg kat 1 cUYKpLON TOUG LE AUTAE TOV TELPAUATOG.

100
080
060
040
020
000
020}

040

060
===Run: p6012 ****°Run:p6016 ~=——RLn:p6020 — - - -Run: p6025

080 =-=-Run: p6028 ----- Run: p6030  =====-- Run: p60316 Run: p6035

Awdypappa 4.2.20. Wave on hull cuvaptiost Tou prjkovg tov mloiov.
Fn=0.120, 0.160, 0.200, 0.250, 0.280, 0.300, 0.316, kat 0.350, Cg0.6.

Fr=0.120 Num

010 h [m]

m
008 X  Fr=0.120 Exp
006

004
002
000
002
004
006
008
010

3.50

Avdypappa 4.2.21. Wave on hull tng apt®untiknig peb68ov kat Tou TEPEUATOS
oLVAPTIOEL TOV UNKOUG TOL TtAoiov. Fn0.120, Cp0.6.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60

AptBuntika Amotedéouata

025

020
015
010
005

Fr=0.160 Num
X  Fr=0.160 Exp

000
005

010

015
020

Awdypappa 4.2.22. Wave on hull tng apt®untiknig peb68ov kat Tov TeElpEpUATog
OLVAPTIOEL TOV UNKOUG TOL TtAoiov. Fn0.160, Cg0.6.

030

Fr= 0.200 Num

gg himl X Fr= 0.200 Exp
oz20 ¥
010 é; / g
000 ¥ L s T T T
-0$50 0.po 0] 3.50
010 \‘
020
030
Avdypappa 4.2.23. Wave on hull tng aptOuntiknig ue68ov kat Tov TEPEUATOS
OUVAPTNOEL TOV PNKoUG ToL TAoiov. Fn0.200, Cp0.6.
050 Fr= 0.250 Num

040
030
020
010

£°5
=

X  Fr=0.250 Exp

000
010
020
030
040
050

Py M N

Awdypappa 4.2.24. Wave on hull tng apt®untikig peb68ov kat Tov Telpdpatog
OLVAPTIOEL TOV UNKOUG TOL TtAoiov. Fn0.250, Cp0.6.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

060 Fr=0.280 Num
h [m] X  Fr=|0.2 xXp
040
-
020 > i g
‘e e >
000 r r r . > r v
-0§50 0.p0 0.50 1.00 x,}l{,'%@ 2.00 25 %9R 3.50
020 =
040
060

Atdypappa 4.2.25. Wave on hull g aptduntikig pebd8ov kat tov melpduatog
OLVAPTIGEL TOV U KOUG TOL TtAoiov. Fn0.280, Cp0.6.

Fr= 0.300 Num

080
X Fr= 0.300 Exp
060
020
s f
000 . . . P . . .
- . 0.50 1.00 1.50 2.00’*;.;\/%5@’/ %9h 3.50
020
040
060
080
Awdypappa 4.2.26. Wave on hull tn¢ aptOuntiknig ue68ov kat Tov TEPEUATOG
oLVAPTNOEL TOV PNKouG Tov TAoiov. Fn0.300, Cp0.6.
1080 Fr=0.316 Num

h [m] X  Fr=0.316 Exp

jo60
oo . 2[\

foz2o e

{ooo T T T e T T ]
-0¥0 0.p0 0.50 .00 1.50 = 2.00 N e SNl s N 3.50

1020

fo40

foeo

jo80

Avdypappa 4.2.27. Wave on hull tng apt®untiknig peb68ov kat Tov TEpEUATOS
OUVAPTIOEL TOV PNKOUG ToL TtAoiov. Fn0.316, Cp0.6.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

1100 Fr= 0.350 Num
0860 h[m] =< Fr=|0.35 p
loso

040 _:-h

020

000 —— ' ' ' ' - ' ,
026030 0.p0 0.50 .00 1.50 2.50 3¢qPn] 3.50
040

060

080

Awdypappa 4.2.28. Wave on hull tng aptOuntikrg pebd8ou kat Tov Telpduatog
OLVAPTIOEL TOV UNKOUG TOL TtAoiov. Fn0.350, Cp0.6.

H pop@olroyia twv Wave on hull Twv aplOuntikwv amoteAecpudtwy eivat
TOAU KOVTIVI] OE EKEIVY] TV TEPAUATWY. AvEavopevns tng TayxVINTOG T
QTMOTEAEGUATA E(VAL OAO KOL TILO KOVTLVA.

Emtiong amd ta wave cuts mapatnpeital yio Toug pikpovg aptduois Froude
OTL TA KUPATA OTNV TPUUVY €lval HEYOAVTEPX ATO Ta KOPATA OTNV TAWPT. AuTto
SiyevL To AGy0 IOV Yl QUTEG TIG TAXVUTITEG O CUVTEAEOTIG AVTIOTAONG KUUATIOHOU
TalpVvEL APVNTIKEG TLUEG.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

4.3. ApOuntika AmoteAéopata F'aotpag Il (Cg0.70)

H Sux Stadikaoia akoAovfnnke ywr ta aplOuntikd amoteAéopata Tng
yaotpag pe ovvtedeot yaotpag C0.7. Zta amotedéopata £ywve cUYKPLOT HLOVO UE
TO ATIOTEAECUATA TNG CUOTNUATIKNG OEPAs 60 Kabwg dev v PXAV TEPAUATIKA
ATOTEAECULATA VIO UTT] TNV YAO TP

Movtélo Il C;0.7
model
scale 1/40
Lbp 3.048 [m]
Lwl 3.099 [m]
0.469 [m]
0.163 [m]
D 0.245 [m]
Cb 0.70
WS 1.783 [m?]
Y 0.163 [m”]
A 0.163 [mt]
LCB 48.52%
L/B 6.499
B/T 2.877

Mivakag 3.2.1. Awxotdoelg ydotpag Cg0.7

Ot apBpol Froude yia Toug omoiovug €ywvav ot vtoAoylopot eivat : Fn= 0.120,
0.160, 0.200, 0.250, 0.280, 0.300, 0.350. Zta OSwaypdppata 3.2.1. - 3.2.3.
amewovifovtat n fUBLON, N Slywyn Kol 0 GUVTEAECTNG AVTIOTAONG KUUATIOUOU
avtioTolya.
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60

AptBuntika Amotedéouata

Sinkage [cm]

trim [deg, +: by bow]

0.01

0.00

0.04

0.03

o
)
®

o
)
R

o
o
N

0.01

0.00 0.05

0.10 0.15Fr9.20 0.25 0.30 0.35 0.40

Awaypappa 3.2.1 BOOion (sinkage), oe ox£omn e Tov aplbuod

Froude (Cg0.7)

ol

ol

0.00

o+

-0.10 1

S o o
b w N
o (@)

o

O
a1
o

¥
ol
ol
ol

~ =+
[
i\J -
N o+
Q rs
w +
w -

40

Awaypappa 3.2

Fn

.2. H Siaywyn (trim), oe ox€on pe tov aplbuo
Froude (Cg0.7).
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

7.0E-03
6.0E-03 1
5.0E-03 -1
4.0E-03
3.0E-03 1
2.0E-03 1
1.0E-03 -1
0.0E+00 A
-1.0E-030'- : : 45 0.20 0.25 0.30 0.35 0.
-2.0E-03

Fn

Awdypappa 3.2.3. Zuvtedeoti avtiotaons Kupatiopov (Cw),
o€ oxéorm pe tov aptbuod Froude (Cg0.7).

7.0E-03

6.0E-03 - —— Numerical
—O— Series 60

5.0E-03 1

4.0E-03 1
L§3.OE-03 T
2.0E-03 1
1.0E-03 1

0.0E+00 A

0Jo 020 025 030 0.3
-1.0E-03 En

-2.0E-03
Awaypappa 3.2.4. ZUykplon tou Cw petal g aplduntiknig pedoddov
kot ¢ oepag 60, Cg0.7
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

Yto Swaypappa 3.1.26, amelkoviletal 0 OUVTEAEOTNG LTOAOMNG avtiotaong Cr
SlopBwpévog.

Cr = Cprorm + Cw
[l apBpd Froude (oo pe pndév (Fn = 0) , Bewpovpe emimedn eAevBepn emupaveLa.

CR,poten = CW,poten + CFORM,S60,Fn:0.120

8.0E-03

7.0E-03 - —>— Numerical
6.0E-03 1 —5— Series 60

5.0E-03 -

4.0E-03 -
J

3.0E-03 1

2.0E-03 -

1.0E-03 -

0.0E+00 1

[
Lopo 00 015 020p, 025 030 03

Avdypappa 3.2.5. Cr - Fn yia aptBuntikn uébodo, meipapa kat oetpa 60, Cg0.7
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

Yta Swypappata 3.2.30. -3.2.37 amekovifovtal Ta wave - cuts ylx kafe
aplOuo Froude o amootaon 10cm amd tnv yaotpa.

.100

h [m] Run: p7012
.080
.060
.040

.020

:zzg 0 0.9o 1.00 2.00 3.00 4.00, [ml 5.00
.040
.060
.080

. 100

Awdypappa 3.2.30. Wave - cut og amtdéotaon 10cm and ) ydotpa
OUVAPTNOEL TOV PNKovug Tou mAolov. Fn0.120, Cg0.7

.100
.080
.060
.040
.020
.000

h [m] Run: p7016

I
I A e v e e — ———
o] 0.Q0 1.00 2.00 3.00 4.00, [m] 5.00

.020
040

.060
.080
.100

Awdypappa 3.2.31. Wave - cut og amtdéotaon 10cm and ) ydotpa
oLVAPTIOEL TOV PNKoug Tou TAolov. Fn0.160, C0.7

100
080
060
040
020

000 z ¥ g ¥ T T T T T T T T ¥ T
T _~—— — T T 1
Lfo 0.90 \"/1.00 2.00 3.00 4.00 5 [m] 5.00

h [m] Run: p7020

020
040
060
080
100

Atdypappa 3.2.32. Wave - cut og améotaon 10cm amnd ) ydotpa
OoLVAPTIOEL TOV PNKoUS Tou TTAoiov. Fn0.200, Cs0.7
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

.100
.080
.060
.040

020

.ooo..——:_'T'_.-ﬂ./d.\... /\/\/\
02530 0-qo \y(, ZW 3.00 ‘Hﬂ{x[m] B0
040

060
080

h [m] Run: p7025

100

Awdypappa 3.2.33. Wave - cut og antdéotaon 10cm and ) ydotpa
OLVAPTIOEL TOU PNKOoUG Tov TTAoiov. Fn0.250, Cg0.7

100
.O80

h [m] Run: p7028

.060
.040
.020

KeleJe) ;
- (o]
020
040
060
080

100

Awdypappa 3.2.34. Wave - cut og amdéotaon 10cm amnd ) ydotpa
OUVAPTIOEL TOV PNKoug Tou TAolov. Fn0.280, Cg0.7

.100
.080
.060

h [m] Run: p7030

.040
.020

.000 ;
020 F°
040

060

080

.100

0\ N Ve

T T g T T T T T T T T T T T T T T T T T T T T J
.gqo U 2.00 3. 00 [m] 5.00

Awdypappa 3.2.35. Wave - cut og andéotaon 10cm and ) ydotpa
OUVAPTIOEL TOV PNKoug Tou TAolov. Fn0.300, C0.7
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60

AptBuntika Amotedéouata

.100
.080
.060

= I o~ )

.000 T T T T / J
025130 0.90 1.00 2.00 \_3}9 4.W5.oo
.040

.060
.080

h [m] Run: p70316

.100

Awdypappa 3.2.36. Wave - cut og antdéotaon 10cm and ) ydotpa
OLVAPTIOEL TOV PNKOoUG Tov TTAolov. Fn0.316, Cs0.7

.100

Run: p7035

.080
.060
.040
.020

.000 ; v — T
020 (o] 0.go
.040

.060

.080
.100

Awdypappa 3.2.37. Wave - cut og amtdéotaon 10cm and ) ydotpa
OUVAPTNOEL TOV PNKoug Tou TAolov. Fn0.350, Cg0.7

===Run: p7012 ® e eeeRun: p7016
.100 - ---Run:p7028  ----- Run: p7030 ~ =ceece Run: p70316

Run: p7020 — - - *Run: p7025
Run: p7035

Awdypappa 3.1.37. Wave - cuts ot andotaon 10cm amd m ydotpa
OUVAPTNOELTOV PIIKOUG TOU TAOIOU.
Fn=0.120, 0.160, 0.200, 0.250, 0.280, 0.300, 0.316, kat 0.350, Cz0.7
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AptBuntikn Atepevvnon tng Avtiotaons Kvuatiouot atnv Zvotnuatiky Zeipd 60
AptOuntikd Arotedéoparta

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewova 4.3.1. C; 0.70 - Fn 0.120 - contour - top

Z: -0.020 -0.012 -0.004 0004 0.012 0.020

Ewkova 4.3.2. C5 0.70 - Fn 0.160 - contour - top
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AptBuntikn Atepevvnon tng Avtiotaons Kvuatiouot atnv Zvotnuatiky Zeipd 60
AptOuntikd Arotedéoparta

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewova 4.3.3. C; 0.70 - Fn 0.200 - contour - top

Z: -0.020 -0.012 -0004 0004 0012 0.020

Ewova 4.3.4.C5 0.70 - Fn 0.250 - contour - top
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AptBuntikn Atepevvnon tng Avtiotaons Kvuatiouot atnv Zvotnuatiky Zeipd 60
AptOuntikd Arotedéoparta

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewkova 4.3.5. C; 0.70 - Fn 0.280 - contour - top

Z: -0.020 -0.012 -0.004 0004 0.012 0.020

Ewkova 4.3.6. C; 0.70 - Fn 0.300 - contour - top
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AptBuntikn Atepevvnon tng Avtiotaons Kvuatiouot atnv Zvotnuatiky Zeipd 60
AptOuntikd Arotedéoparta

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewkova 4.3.7.C5 0.70 - Fn 0.316 - contour - top

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewova 4.3.8. C5 0.70 - Fn 0.350 - contour - top
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60
AptBuntika Amotedéouata

Yta Swaypappata 3.2.38. -3.2.37 amewovi(ovtal ta wave on hull yix kaBe aplOpo
Froude.

150 h [m] Run: p7012
100
050
000 ——————— ey —_—— v

-1400 0.po 1.00 2.00 3.0d0 4.00 x [m] 5.00
050
100
150

Awdypappa 3.2.38. Wave on hull cuvaptioet tov
unkovug tov mAoiov. Fn0.120, C0.7

1150 h [m] Run: p7016
.100
.O50
000 /\ j’\ P
- S m—— gt

-140 0.p0 1.00 2.00 3.0d 4.00 x [m] 5.00
.O50
.100
. 150

Awdypappa 3.2.39. Wave on hull cuvaptioel Tou
unkovug tov mAoiov. Fn0.160, Cz0.7

-150 h [m] Run: p7020
.100
.050
.000 _)/\ — \—/'//\VV

-1400 0.p0 1.00 2.00 3.0d 4.00 x [m] 5.00
.050
.100

.150

Awaypappa 3.2.40. Wave on hull cuvaptioel Tov
unkoug tov mAoiov. Fn0.200, C0.7
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AptBuntikn Aiepevvnon tns Avtiotaons Kvuatiopov otnv Zvotnuatikn Xewpd 60

AptBuntika Amotedéouata

150 h [m] Run: p7025
100
050 /\ /\
000 ——'_"///-\

-130 00 100 2.0~ 30 N_—00,, [ B0
050
100
150

Atdypappa 3.2.41. Wave on hull ouvaptiost tou
unkoug tov mAoiov. Fn0.250, Cz0.7

1s0 h [m] Run: p7028
100
050 /\
ooo..‘.—""/.... /\/ /\

-1-00 0.p0 1.00 2.00\/3.0( 4.00 m] 5.00
050
100
150

Awdypappa 3.2.42. Wave on hull cuvaptioel Tou
unkovug tov mAoiov. Fn0.280, Cz0.7

150 h[m] Run: p7030
100
050 /\
ooo—")/_\//

-1%0 0.po 1.00 2.00 \/..oc W 5.00
050
100
150

Awaypappa 3.2.43. Wave on hull cuvaptrosl Tov
unkoug tov mAoiov. Fn0.300, C0.7
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AptBuntika Amotedéouata

150 h [m] Run: p70316
100
050 /\
ooo 4"//\/
-140 0.po 1.00 2.00 \/{.oc \40wa 5.00
OS50
100
150
Awdypappa 3.2.44. Wave on hull cuvaptioet Tou

unkovug tov mAoiov. Fn0.316, Cz0.7
150 h [ml Run: p7035
100
050
ooo 4—’/ /

-130 o.po 1.00 2.00 - ~—~——%.0d %1 5.00
050
100
150
Awdypappa 3.2.45. Wave on hull cuvaptioet tov

unkoug tou mAoiov. Fn0.350, C0.7

.150

.100

==7FRun: p7012 eee*°Run: p7016

Run: p7020 — - Run: p7025
1100 = =-Run:p7028 === Run: p7030  =weoer Run: p70316 — Run: p7035

Awdypappa 3.1.46. Wave on hull cuvaptioet Tou prjkovg Tov mAoiov.
Fn=0.120, 0.160, 0.200, 0.250, 0.280, 0.300, 0.316, ka1 0.350, Cg0.7
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4.4. ApOuntika Amoteréopata 'aotpag I (Cp0.80)

H Sux Stadikaoia akoAovfnnke ywr ta aplOuntikd amoteAéopata Tng
yaotpag pe ovvtedeotn yaotpag Cg0.8. Zta amotedéopata £ywve cUYKPLOT) LOVO E
TO ATIOTEAECUATA TNG CUOTNUATIKNG Oepds 60 Kabwg v vmpxav TEPAUATIKAE
QATOTEAECUATA YLOL QUTH TNV YAOTPA.

Movtélo Il C;0.8
model
scale
Lbp 3.048 [m]
Lwl 3.099 [m]
0.555 [m]
T 0.163 [m]
0.245 [m]
Cb 0.80
ws 2.157 [m?]
v 0.221 [m?]
A 0.221 [mt]
LCB 48.52%
L/B 5.492
B/T 3.405

Mivakag 3.3.1. Awxotdoelg yaotpag C0.8

Ma peyddeg twég touv apbuoy Froude (Fn=0.280) ot kvpatiopol Tov
Snuovpyovvtal £xovv ToAL peyaio UPog. ‘ETol yia authy ™ yaotpa emAExOnKav
Atyotepeg tayvmtes. Ou apbuol Froude yiwa toug omolovug €ytvav ol vtoAoylopol
elvar : Fn= 0.120, 0.160, 0.200, 0.250, 0.280. Xta Swaypauppata 3.2.1. - 3.2.3.
amewovifovtatl  fuOLoN, N Slarywyn Kol 0 GUVTEAECTNG AVTIOTAONG KUUATIOUOV
avtioTolya.
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AptBuntika Amotedéouata

3,00

—>— Numerical

2,50

2,00

1,50

Sinkage [cm]

1,00

0,50

0,00
0,10

0,20 0,25 0,30 £,

Awaypappa 3.3.1 BOOion (sinkage), oe oxéon pe Tov aptbuod

Froude (Cg0.8)

0,00
0,
-0,10
-0,20

-0,30

-0,40

trim [deg, +: by bow]

-0,50

0,20 0,25 0,30

i

—>— Numerical

B5

-0,60

Fn

Avaypappa 3.3.2. H Staywyn (trim), og oxéon pe tov aplud

Froude (Cg0.8)

[Mapampeital pla Sta@opotoion Twv KAUTUA®Y TG Suvapikng fUBong Kot
™6 Staywyns. H kapmoAn g Staywyng aAAdlel kAlom ywa pikpotepo aplOud Froude
0€ OXEOMN HE TIG AAAEG YAOTPEG KAl OTWG PEVETAL TO KATWV 1) KAUTUAN TOU

OUVTEAEOTY) avTioTOON

G KUMATIOMOV Elval IO €vTovn.
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7,0E-03

6,0E-03 - —>¢— Numerical

5,0E-03 A

4,0E-03 A

3,0E-03

Cw

2,0E-03 -

1,0E-03 1

0,0E+00 + + + + % + + + + t + +
0,0 ,20 0,30
-1,0E-03 - En

-2,0E-03
Awdypappa 3.3.3. Zuvtedeoti§ avtiotaons Kupatiopov (Cw),
o€ oxéom pe tov apldud Froude (Cp0.8)

7.0E-03

—>¢— Numerical
—&— Series 60

6.0E-03

5.0E-03

4.0E-03
5 3.0E-03 A
2.0E-03

1.0E-03 1

0.0E+0Q =ittt
0.10 0.1 0.20 0.25 0.30 0.35
-1.0E-03 T Fn
-2.0E-03
Awaypappa 3.3.4. ZUykplon tou Cw petadl g aplduntiknig peboddov
kal g oepag 60 (Cg0.8)

Ito Suaypappa 3.1.26, amelkovileTal 0 OUVTEAEOTNG LTOAOLTNG avtiotaons Cr
StopBwpévog.

Cr = Cprorm + Cw
[ apBuod Froude ioco pe pndév (Fn = 0) , Bewpovpe emimedn eAevBepn eMLPAVELQL

Crpoten = Cw,poten + CFORM,s60,Fn=0.120
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1.0E-02

—>¢— Numerical
8.0E-03 1 —o— Series 60

6.0E-03 -

@
O 4.0E-03 A
2.0E-03 -

0.0E+00 o ‘
0.J0 0.15 0.20 0.25 0.30Fn 0.5

-2.0E-03
Awaypappa 3.3.5. Cr - Fn yia ap@puntiki pé8odo, meipapa kat oepa 60 (C50.8)

Yta Swypdappata 3.1.20 - 3.1.26. amewovifovtat ta wave - cuts ng
aplOuNTKNG uebddov o amodcstaon () amod TV Yaotpa.

-080 h [m] Run: p8012
.060
.040
.020
.000 —_ v ¥ ¥ v
- o] 0.go 1.00 2.00 3.00 4.00 x [m] 5.00

.020
.040
.060
.080

Awaypappa 3.3.20. Wave - cut og andotaon10cm atd Tn ydoTpa GUVAPTHOEL TOU

unkoug tov mAoiov. Fn0.120, C0.8

.080 -

h [m] Run: p8016
.060
.040
.020
000 P s —
. r—— —_—— ; ~

130 0.90 ~Too 2.00 3.00 4.005 [m] 5.00

.020
.040
.060
.080

Atdypappa 3.3.21. Wave - cut og amdéotaon 10cm amd ) ydotpa cuvapTioEL TOU
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unkoug tov mAoiov. Fn0.160, Cz0.8

.080

h [m] Run: p8020
.060

.040
.020

.000 ———————————————— ————— ——
-1%0 0.qo W T—" 200 ~—— 3.00 4.00

020 x[m]

5.00

.040

.060

.080

Awdypappa 3.3.22. Wave - cut og antdéotaon 10cm amnd ) yAoTpa GUVAPTHGEL TOV
unkoug Tov mAoiov. Fn0.200, Cp0.8

.080

h [m] Run: p8025
.060

.040

.020

000i g T T T T T T T T T T T T T T T T ./.\. T T /..\ J
026 f" oq0 U Nago_ s\ 400gm a0

.040

.060

.080

Awdypappa 3.3.23. Wave - cut og amdéotaon 10cm amd ) y&oTpa GUVAPTIGEL TOV
unkoug tou mAoiov. Fn0.250, C0.8

.080

h [m]
.060
.040
.020 /
0

Run: p8028

VAN S Va
%

.000 T v —

-1400 0.4
.020

.00 5.00

.040

.060

.080

Awdypappa 3.3.24. Wave - cut og andéotaon 10cm amnd ) yAoTpa GUVAPTIGEL TOV
unkovug tou mAoiov. Fn0.280, C0.8
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AptOuntikd Arotedéoparta

7

\ 400y 500
.‘°./ !
/

\ .
-~

===Run: p8012 °ee°*°Run: p8016
P80 — - - *Run: p8025 = - = - Run: p8028

Awdypappa 3.3.25. Wave - cuts o amdotaon 10cm amd m ydotpa
OLVAPTIOEL TOV UNKOUG TOL TtAo{OV.
Fn=0.120, 0.160, 0.200, 0.250 kat 0.280, Cg0.8

Run: p8020

Z: -0.020 -0.012 -0004 0004 0012 0.020

Ewova 4.4.1. C5 0.80 - Fn 0.120 - contour - top
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Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewova 4.4.2. Cg 0.80 - Fn 0.160 - contour - top

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewkdva 4.4.3. C; 0.80 - Fn 0.200 - contour - top
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AptOuntikd Arotedéoparta

Z: -0.020 -0.012 -0.004 0004 0.012 0.020
Ewkova 4.4.4. Cg 0.80 - Fn 0.250 - contour - top

Z: -0.020 -0.012 -0.004 0004 0.012 0.020

Ewkdva 4.4.5. C; 0.80 - Fn 0.280 - contour - top
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Yta Staypappata 3.3.26. -3.2.31. amewkovi(ovtal ta wave on hull yux kaBe
apduo Froude.

p-150 h [m] Run: p8012
p.100
p.050
b.000 e <N

-1400 0.00 1.00 2.00 3.00 4'Oox[m] 5.00
p.050
p.100
p.150

Awdypappa 3.3.26. Wave on hull cuvaptioet tov
unkovug tov mAoiov. Fn0.120, C0.8

.150 h [m] Run: p8016
.100
.050
.ooo..../\ ———— *-/\\_/ T —

-1400 0.po 1.00 2.00 3.0d0 4'00x[m] 5.00
.050
.100
.150

Awdypappa 3.3.27. Wave on hull cuvaptioet tov
unkoug tou mAoiov. Fn0.160, Cz0.8

-150 h [m] Run: p8020
.100
.050 J\ \
.000 e ; /v/\v

-1300 0.p0 1.00 2.00V 3.0d0 4.00, [m] 5.00
.050
.100
.150

Awdypappa 3.3.28. Wave on hull cuvaptioet Tov
unkoug tou mAoiov. Fn0.200, Cz0.8
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0.150

h [m] Run: p8025

0.100

0.050

0.000
I 3] 0.0 \/ﬁ{ S~Seo———~_~ 3.0d \/‘@[m] “swe0

-F0.050

-F0.100

F0.150

Awdypappa 3.3.29. Wave on hull cuvaptioet Tou
unkoug tou mAoiov. Fn0.250, Cz0.8

p.150

h[m] Run: p8028

p.100

p.050 ‘J /
).ooo........./-.\....... /—\-

10 0.po 1.0 2.\/3.0( \4_.%1] 5.00
p.050

p.100

p.150

Awdypappa 3.3.30. Wave on hull cuvaptioel Tou
unkovug tov mAoiov. Fn0.280, C0.8

150

100

x[m]

=== Run: p8012 ®eeee°Run: p8016
— - - *Run: p8025 = - = - Run: p8028

Awaypappa 3.3.31. Wave on hull cuvaptioet Tov pfjxoug touv mhoiov. Fn(0.120, 0.160, 0.200, 0.250
kot 0.280) CgO0.

Run: p8020
150
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Zoykpion AplBuntikdv ATotedeopudtwv

4.5. XUykplon Amotedeopatwv AplOuntikng Mebodov

Ytig eikoveg 4.5.1. - 4.5.8. ouykpilvovTtal oL TPELG SLAPOPETIKEG YAOTPES YL
Tuvtedeot) 'dotpag Cp 0.6, 0.7 kat 0.8 yia T Tayvtntes Fn 0.120, 0.160, 0.200,
0.250, 0.280, 0.300, 0.316 kat 0.350. ' Vv ydotpa pe Cg 0.8 vapyovv aplOunTIKA
amoteAéopata pexpt v taxvtnta Fn = 0.280, a@ol peyaAvtepeg TaxVTNTEG Ao
aUTNV NTav oAV VPMAES yia auth ™ YewpeTpia. Eival @avepd kal amo Tig elkOVES
OTL oL Kupatiopol tov Snuovpyei n yaotpa I eivat ToAv évtovol oty Taxvtnta Fn
= 0.280 kaBw¢ kat N evaobnoia TG oxéong cuvteAeo T YaoTpag Kat taxVLTNTag. Ot
EIKOVEG elval TPLOSLACTATI AVATIAPACTACT] TWV YAOTPWV KAl TWV KUUATIOUWV TTOV
Snuovpyouv.

Z 0010 D02 0008 0008 0024 008 Z 00 000 D008 008 004 008

Ewova 4.5.1. Fn=0.120 - Cg = 0.60, 0.70 kot 0.80 - contour 3D

Z 00 0004 D08 08 004 0040 Z 0080 004 D008 008 004 0040 Z 00 004 D08 08 004 0040

Ewodva 4.5.2. Fn=0.160 - Cg = 0.60, 0.70 kot 0.80 - contour 3D
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Zoykpion AplBuntikdv ATotedeopudtwv

Z: 0040 004 D008 08 004 0040 Z: 0040 004 D008 0008 004 0040

Ewova 4.5.3. Fn=0.200 - Cz = 0.60, 0.70 kot 0.80 - contour 3D

2. 0040 004 0008 0008 0024 0040 Z 0040 004 0008 0008 0024 0040 Z: 0040 0024 0008 0003 004 0040

Ewova 4.5.4. Fn=0.250 - Cg = 0.60, 0.70 kot 0.80 — contour 3D

Z 0040 0024 -0008 0003 0024 0040 Z 0050 0024 0008 0008 004 0040

Ewodva 4.5.5. Fn=0.280 - Cg = 0.60, 0.70 kot 0.80 — contour 3D
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Z 0040 0024 -0008 0008 0024 0040

Ewova 4.5.6. Fn = 0.300 - Cg = 0.60 kot 0.70 — contour 3D

Z: -0010 0024 -0008 0008 0024 0040 Z 0040 0024 -0003 0008 0024 0040

Ewova 4.5.7. Fn=0.316 - Cg = 0.60 kot 0.70 — contour 3D

Z 0040 0024 -0008 0008 0024 0040 Z 0040 0024 -0008 0008 0024 0040

Ewova 4.5.8. Fn = 0.350 - Cg = 0.60 kot 0.70 — contour 3D
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ZUykpion AptOuntikwv AmoTeAsoUATWV

Cs Cw Cr Trim Sinkage WS
o | |

Fn 0.120

0.60 -7.248E-04 -2.220E-04 -0.497 1.50 1.600

0.70 -1.020E-03 -1.025E-04 -0.468 1.40 1.875

0.80 -1.461E-03 -4.517E-04 -0.430 1.30 2.289
Fn 0.160

0.60 -4.341E-04 6.871E-05 -0.511 1.60 1.604

0.70 -5.669E-04 3.504E-04 -0.492 1.60 1.885

0.80 -9.017E-04 1.074E-04 -0.452 1.50 2.298
Fn 0.200

0.60 -1.501E-04 3.527E-04 -0.534 1.80 1.613

0.70 -4.986E-05 8.675E-04 -0.516 1.80 1.895

0.80 -1.412E-04 8.679E-04 -0.481 1.80 2.313
Fn 0.250

0.60 2.413E-04 7.441E-04 -0.557 2.10 1.628

0.70 9.829E-04 1.900E-03 -0.545 2.20 1914

0.80 1.942E-03 2.951E-03 -0.505 2.30 2.331
Fn 0.280

0.60 1.129E-03 1.632E-03 -0.541 2.30 1.635

0.70 4.114E-03 5.031E-03 -0.445 2.30 1.923

0.80 5.923E-03 6.932E-03 -0.419 2.50 2.349

Fn 300

0.60 1.283E-03 1.786E-03 -0.580 2.60 1.646

0.70 5.757E-03 6.674E-03 -0.398 2.30 1.922

0.80 - - - - -
Fn 0.316

0.60 1.260E-03 1.763E-03 -0.613 2.80 1.656

0.70 5.874E-03 6.792E-03 -0.441 2.60 1.932

0.80 - - - - -
Fn 0.350

0.60 2.159E-03 2.661E-03 -0.490 2.80 1.680

0.70 5.352E-03 6.269E-03 -0.489 3.10 1.963

0.80 - - - - -

Mivakag 4.5.1. AplBuntikd amotedéopata yio Twv yoaotpav I, IT ko 111
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5.XYMIIEPAXMATA

5.1. AplOuntika AmoteAéopata

o Xpnowomowmbnke mpoypappa LTOAoylopol Tou mediov pong yUpw amod
YAoTpeg TAOlwV ylAd TOV VUTOAOYIOMO TOU GOUVTEAECTH QVTIOTAONG
KUHATIOHOV, TNG Suvaptkng FUBLoNG kat g Sty wynsg.

o Av&avovtag v Ty Ta, n Suvapkn BUBLON Telvel va aviavetal.

o H Stxywyn avédavetal, aviavopevng g taxvtntas. ['a apBpods Froude <
0.310 Teivel va HELWVETOAL

o Tw xapnAolUg apOpols Froude <0.220 to mpodypauppa 8ev pmopece va
vToAoyloel TNV Tpaypatikn Tiu] tou Cw. Ot Tipég Tou Cw NTOV ApvnTIKES,
KATL IOV 8&V QVTATOKPIVETAL TNV TPAYUATIKOTNTA. ‘Evag Bacikds Adyog
oV cUUPalveL AUTO elval OTL avTioTaoT popPNS (AdYw GUVEKTIKOTNTAG) Sev
umopel va vmoAoyloTtel amd TO TPOYPUAUUA. ZTIG XOUNAEG TOYVTNTEG 1)
OUVEKTNKOTNTA £Talée CUHAVTIKO POA0 oTn Snulovpyiot KUUATWV OGNV
TPUUVN. ‘OTweG @eveTal ota wave — cuts Ta KOPATA 0TV TPUUVY NTav
UEYQAUTEPX aTO QUTA NG TAWPNG KATL Touv J8ev ouvuPaivel otnv
TPAYUATIKOTNTA.

o T ™ yaotpa III pe Cg 0.80 éywav vmoAoylopot yia aplBpovs Froude <
0.280.

o Ouydotpeg pe to peyodtepo Cw Tapouotalouvv PEYAAVTEPOUG KULXTLOUOVG.

o H pop@oloyla Twv KUHATIOP®WV €lval Tapopolx yia OAEG TIG YAOTPEG OV
xpnowomombnkav. Emopévwg, yAoTpeg HE  TAPOUOLA  YEWUETPIKA
XAPACTNPLOTIKA TIAPOVGLATOVV KUUATLOHOVG UE TIapOoLx Lop@OoAoYLa.

o AvEAVOVTAG TOV CUVTEAEDT] YAOTPAS 1) KAUTIUAES TNG Suvapikng fUBiong g

SlIAYWYNG KoL TOU OUVTEAECTH] QVTIOTHONG KUUATIOHOU YivovTtal TILo
eValoONTEG OTIS AAAAYEG TNG TAXVTNTAG.
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5.2. ApBuntkr MéBodog

o Bpebnke evag BEATIOTOG aplOUOg EMIMESWV GTOYEIWY, IOV VA KHAVUTITEL TIG
AVAYKEG TWV VTIOAOYLO LWV TIOU EYLVAV.

o Avavovtag tov aplBpd Twv otoxelwv, avidvetal Ta mb ™G HvNuNG, TOL
XPNOLUOTIOLEL O UTIOAOYLOTNG.

o Meta amo ta 20,000 otoyela, To dz kot to Cw Telvouv va atabepomolovvTal

o 'Ocov a@opd tn Suvaukn Pov6on, n kaumOAn mouv Siefnxbel amd TA
aplOuUNTIKA omoTeAéopata Toapovoldlel (Sl pop@oAoyla HE aUTH TwWV
TEPAUATWY, Y& TOUG avTioTtoyouvs apBuols Froude. Iapammpeital opwg
ULO ATIOKALOT) TWV ATIOAVTWV TIUWV TWV ATIOTEAECUATWV.

o TMapopola amotedéopata pe tn Suvaptkn Bublomn eiyoape Kot yo v Staywyn.
H kaumoAn elxe (St pmop@oAoyia pe auTH TWV TEPAUATWY, AAAG Sev elyope
TaOTLOT TWV TILWV.

o Ta amoteAéopata yia to Cw ouykpiOnKav e QUTA TOV TEPAUATOS, AAAX KoL
UE TA ATOTEAETHATA Ao TN HEB0SO ™G ZvoTnuatikig Zewpdag 60. Kat yia Tig
TPELS YAOTPES TTApoLaLacONKe 1 (Sla advvapia Tou TTPOYPAUUATOS YLo TOV
vmoAoylopd tou Cw yua xapnAoUg apiBpovs Froude. H poporoyia g
KAUTOANG OpWG €lval TOPOUOLX HE OUTEG TWV TEPAUATWYV KOl TNG
Tvomuatikig Zepag 60, kabws mapovoialovv Ta (Sla ToTkd péyloTa 1)
eldyloTa 0ToVG avtiotolyoug aplBpovs Froude. AvEavopevou tou aplBuov
Froude mapatnpeital Kat amoKatdoTacn TG avTLoTolXiag Twv aplOunTIk®y
TILOV.

o [Mapammpeital gl TOAD KAVOTIONTIKY AVTIOTOLX(X TNG HOP@POAOYIAG TwV
KUpaTopwy (wave — cuts ) pe ekelva Twv mepapdatwy. H obvykplon avt)
gywe ya v yaotpa I pe Cg 0.60 kat yla tig tayxVtnteg pe aplbud Froude
0.120 - 0.350.

o O ovvtedeomg avtiotaong kvpatiopol Cw , m Suvauky Bublon kat n

Sltaywyn ovykAlvouv TOAU ypnyopoTEPA QMO TNV UTOAOLTN €AgvBepn
ETLPAVELQL.
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