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PROBEEMA

« Requisitos do Armador — Porta-Conteiner
- Velocidade de Servico = 23 nos;
- Carga: 900 (20 pés) e 350 (40 peées);
- Autonomia = 5.000 mn.

* Observacoes
- 1 milha nautica = 1,852 km:
-1 no6 =1,852 km/h =0,5144 m/s
- Conteiner Padréo = TEU: “Twenty Equivalent Units”
(8°x8,5°x20’=2,44 x 2,59 x 6,09 m)
- Tipo A=40’; Tipo B ~30’; Tipo C = 20’

Tipo P.leve P.Max Peso Médio
[ton] [ton] [ton] [m3/ton]
A 2,3 ~4,0 30 23 3
B 2,0~3,0 25 20 3,5
C 1,6 ~2,0 20 16 4,2
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NAVIO PORTA-CONTEINER
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NAVIO PORTA-CONTEINER
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Watson, D.G.M. “Practical Ship Design” — 1997 Multi-Purpose Cargo Ship — M.V. “Serenity”- 1990
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NAVIO PORTA-CONTEINER
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NAVIO PORTA-CONTEINER

Paetow, K.; “Ship of the Future; Marine Technology, Vol. 28, No. 4; July 1991
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NAVIO PORTA-CONTEINER

LEMRAL
HUHEE T
TAKKS

LONGITUDINAL SECTION

Engine room longitudinal section -

Paetow, K.; “Ship of the Future; Marine Technology, Vol. 28, No. 4; July 1991
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12, Estimativa

mensoes Principais — Deslcamen
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« Condigoes Iniciais ; T [

900 + 2*350 = 1600 TEU

l Vg =23 nos _/

B V LIMIT JO PASS PANAMA CANAL \
L=225m @ Fn=——-2

B=30m Jo-L ' w”‘/};’gr

1 Fn = 0,25 ' /W;/
N(OO

D,=18m D,=16m :

LIMIT TP PASS PANAMA CANAL_\
l o ) ‘/\g

o o

_—

DEPTH (M)
s

d

BEAM (M)
2
U

30

250

Modelol Modelo 2 : 2
LB 75 75 A%

4 o818

B/D 1,66 1,88
00 700 1100 1500 1800 2300 2700 3100

L/D 12,5 14,1 RN A GRS AL AT
Taggart — SDC (1980)

w 100
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* Verificacao

Length/Beam Length/Depth
8 - . 13 ﬂ
. i1 ' BN 2 ' i Bulk Carriers 11.75
L/B .| Refrig, Conflainers|and Bulk Carriers 625
6 Tankprs 55) | o M ; Refrig_and[Contaners 10.5 - ‘
| [ N ! % O i Tankprs 105 |
5 i ‘ ‘
100 200 300 i - i : i o |
9 H :
20 Beamibeh 100 200 300
Tankers 1,91 Bl Draft/Depth
1.9 - 0.8
Al Lol ! b o | D bl bl —b——— - - -
1.7 ! : i | Refrig. and Containers 1.7 i | i [ Tankers 0.67
16 | : i 0.5
100 200 300 100 200 300

Length B.P. in metres

Watson, D.G.M. “Practical Ship Design” - 1997

Atuals Modelo Modelo

1 E B/D < 1,7 - Menos estavel
L/B 6,25 75 7.5 B/D > 1,7 - Mais estavel

B/D 1,7 1,66 1,88 L/D < 10,6 - Menores tensdes

L/D 10,6 125 141 L/D > 10,6 - Maiores tensoes

Departamento de Engenharia Naval e Oceanica - EPUSP




* Verificacao
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« Tabela Semelhante

Container ships in order of container TEUs

Year Name Dwt Main dimensions Speed Capacity Remarks
TEU

L % B x T

90  CGM Provence 26288 16696 27.5 10.52 [18.6 || 1799

92 Muscat Bay 23805 172 28.4 10.1 18.7 || 1742 Four cranes

93 Conlshib Pacific 23276 1537 27.8 10.66 |194 || 1684 Three cranes

92 Atlantic Lady 16160 160 18.8 8 19.25] | 1646 Hatchcoverless

94 Westerdeich 17600 156 26.7 9.7 (20 1572 Three cranes

93 San Lorenzo 17205 156 274 875 [19.5 || 1512 Three cranes

94  Cecilie Maersk 19350 180.15 27.8 825 |19 1501 Travelling gantry crane
94  Nordlake 22450 167.26 253 9.9 [18.95|| 1496 Three cranes

94 Nedlloyd River Plate 19762 158 27.2 8.75 [19.36| | 1444 Two cranes

Watson, D.G.M. “Practical Ship Design” - 1997
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* Verificacao

—

Tabela
Semelhantes

. =

-

e Boca  Pontal
B=3:n+C23m<C<33m| | @89 |h,=32-B+190-Vd| (6h=9.5m)
Schneekluth, H. ; “Entwerfen von Schiffen” - 1985 i ~

| hpg (MiN)=1,55m

n=9 ! n,=6=~1545m
B v B=30m i

C=3 i (Minimo) | v' D = 17,1 m
(Watson) . 7N :
“Casco” gL 7\ \ o !
8 x 6) = 750 & (9 x7) = 1000 = — /0 AWV SN
(8 x 6) (9 x7) "~ F X } f
(KANSAI) RN
“9 x 6 - 18 bays” = W e ]
(Casco) = 700 & (Convés) = 800 T Pa——

Watson, D.G.M. “Practical Ship Design” - 1997
Departamento de Engenharia Naval e Oceanica - EPUSP



(Figura) =

« Determinacao — Coeficiente'de Bloco

]O T T 1 1 T 1 | T 1 1 1 L T T R | 1 f 5 T T T LI LB 1 T  § { T T
B
. L-B-d
5 coASTERp
)
~
§ Xy i
S 3 NC\. ‘\\ (D 9
= N T = TUGS &
S [ [ cREoc T g e TRAWLERS
m CARRIERS ; s
06 PRODUCTS \‘L\
BULK  CARRIERS % -~
E .
CARGO SHIPS  CARGOJLINERS ™ ~ N
C T P e ;.
_PHSSENGER ki
FERRIES
: +
04 s 1 A 1 1 " i 1 ' 1 . A L 1 H 1 1 7 & 1 | - 1 ) posii ® 1 I 1 c = A i
0.10 0.15 0.20 0.25 0.30 0.35 0.40
Froude number

Watson, D.G.M. “Practical Ship Design” - 1997

FNn =0,25=059<C;<0,64 | s | C; = 0,62
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« Determinacao — Coeficiente'de Bloco

(Heckscher) = |C, =1,04 —1,68-Fn| =P | C; = 0,62

“ V(m/sec) = service spth-
a oil tanker
CB \\\ - fed - O cargo ship
N NRVIG AL o ore carrier
0-80, NUBAE v bulk carrier
N L + passenger ship
\\ - x car ferry
7 > © container ship
[T o
4
(N
0-70]
B L ¥[cg=104-168+Fn 1]
\&z\j:. /r ! Hecksch !
|/\\ s— (Heckscher)
Cg=1,0-144+Fn NEEE
[] [N AN
dich (Alexander) L T\ -
MW
RIS N
T~ q AV
] ~L N
| N |
0-50 -| . y
0-10 0-15 0-20 0-25 0-30 Fn 0-35
KANSAI

(Schneekluth) = |C_, =0,23-Fn/°| s | C; = 0,58

Regressao Japonesa - (1998): (0,15 < Fn <0,32)
Cyg=-422+27,8.(Fn)¥2-39,1.Fn + 46,6 . Fn® | s | C, = 0,63
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« Determinacao — Coeficiente de-Secao Mestra

Cg = 0,62
(HSVA/Jensen - 1994)
Cou =+@-c )°f"

(Kerlen)
C.y = 1,006 —0,0056 - CZ>°°

Cey = 0,967 Cqy = 0,975
1.000
0.990 - - !
!
}
0.980
A i
0970 Lo -~ Y| T | N, !
S ¥ JI i
s _ L b
€ i !
E 0.950 i W L - :
2 0940 | ="Kl .
8 ™ | —-a---HSVA Linienatlas and Jensen's Modeme Schiffslinicn |
]
= 0.930 ; —— Benford Series 60 [.. B
| - --e---van Lammeren ;
T = e "":—'"
0.920 -
!
0910 : -
1
0.900 H : .
0.500 0.550 0.600 0.650 0.700 0.750 0.800 0.850
Block Coefficient Cb

Parson, M. G.
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* Determinacao — Coeficiente"Prismatico

Interferéncia

Construtiva
(“Hump”)

0,23 < 0,25

Destrutiva
(“Hollow”)

0,25 « 0,29
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: - Lu. =waterline length at
;: 2:%_ ;a:lgir — - maximum desig%ed drafc
& =P T C, =prismatic co-
e wole carriel —3 efficient for Lut 6
2 _— o
v vbulk carrier | ™7~ Vs ! T~ v =displacement volume(m3) V
© & container ship ~ LWL =V
x » car ferry ﬂ,’\-f\ \1\1\\ M
+ ® passenger ship L
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e Interferéncia construtiva e destrutiva

(Grafico) s | C_ = 0,65

— Depende da velocidade

Cg = 0,62

~| Cp = 0,64

Cqy = 0,967

Navio Mercantes: Calado
d =d(D)

= Regras de Borda Livre
= 1966 “Free Board Convention”;
= 1975 IMO — MARPOL (Tanques).

| |
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P \_/
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|
TOTAL WAVE SYSTEM (CALCULATED) /\

NI

Interfering wave systems.

Y
L =225m, B =30m, Cg = 0,62 )

“L-B-C,
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« Determinacao — Volume-beslocado
DWT 4 = DWT

+ DWT =1,7? DWT

Carga Oper TCarga

DWT oy = 1,05%(900*16 + 350*23) = 23.572,5 ton | ~orta-Conteiner

Dispersao = Navio Volume

Tankers X Container ships &
DVVTTotaI Bulk carriers O Refrig. ships +
Cyr = g
DWT - 0'90 T 3 3 0T i 5 ) L5 ) [ 5 o
l' - Bulk carriers and tankers >? /—"—-—‘QW
- Cb 0.80100.86 | _altT¥
-D_it e Container shigs /}/'ﬂ .
. Disp - Cb 0.65;0 0.72 j
0.70 © ,/3:/ = 1
A =32.513,8 ton : - B
- [+ > Refrig. khips 3
1 - C X ++ Cb0.55[to 0.65 |
. F__‘/ T ===
A "- | | -
v== -
p 0_50;’ trea Lo | geoge gl by oy | ]
. 5000 10000 20000 50000 100000 200000
Deadweight Log Scale

V: 31 . 720 ’ 8 m 3 Watson, D.G.M. “Practical Ship Design” - 1997
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« Analise - 12 Tentativa

V=31.720,8 m3 -
L =225m g Y | ] d=7,58m
B = 30m L-B-Cy D/d = 2,37
Cg = 0,62 ) =
Dimensé&es - Projeto — Conclusdes
Navio = E/Si =23 nésf_I )
: : : alta — perfil oper. atual),
L [m] 225 Adimensionais (1980 - Conferéncias de Frete).
B [m] 30 L/B 7,5 = L=225m - Fn},
d [m] 76 B/D 175 ({ Resist. Onda; T S. M.).
’ ’ — | = Dificuldade arranjo contéiner,
Cg 0,62 L/D 13,2 B/D — Estabilidade,
A [ton] 32.513,8 B/d 3,96 (poucos contéineres convés).
d/D 0,44 = L/D — Reforgo estrutura;
D [m] 17,1 = D/d — Borda livre ou
Cp 0,64 comportamento em ondas;
Cau 0,97 i — B/d — Resist. Residual e S.M.
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22. Estimativa

Dimensoes Principais
Estabilidade Inicial - GM-
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« Condicoes Iniciais

Adimensionais

Projeto — Conclusdes

= Reducéo L
ILB,{LD
T Fn - T Resist. Onda , 4 S. M.

L/B 7,5

B/D 1,75

L/D 13,2

B/d 3,96

d/D 0,44
Tabela

Semelhantes

N

|

1500 < TEU £1800
150m<L<180m ; : 0,23<Fn <£0,25

Vg =23 n0s _ L/B =6,3
L =190 m mmmp [n =0,274 *[

L/D=11,1

2/,om<B<325m

=

Limite Estabilidade

B/D=1,65 | =

B=30,0m

D=171m | {@ |B/D=1,75
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« Determinacao — Coeficiente'de Bloco

1-0 1 1 1 T 1 1 1 1 1] 1 L T 1 1 v ] v 1 1 T ) Ll T ] T 'I |l 1 T
. “e =B
o LOASTERS
2
% : o
g VeSS
% \*\\K \;\G N TUGS &
S - GRUDE O \\\t [ i TRAWLERS
m 6k CARRIERS ﬁgg NN a T
—_BULK CARRIERS _ ";J; \‘i +
RSP i e - L R S
JONTS \-‘*~______ _1‘_ ﬁk’j’.‘__j__
03 ~ FASSENGER] = = i
FERRIES
: +
o4 P P DEN TS N VAL CHNL U W WU W (S My~ T RE (e (R [y T 1 L P
0.10 0.18 0.20 025 0.30 0.35 0.40
Froude number
Watson, D.G.M. “Practical Ship Design” - 1997
(Figura) = | 0,56 < C;<0,61 | mmmmp | C; = 0,58

(Heckscher) mmp

Cg = 0,58

(Schneekluth) )

Cg = 0,54

Departamento de Engenharia Naval e Oceanica - EPUSP

Regressao Japonesa - (1998)
(0,15 < Fn < 0,32)

L

Cg = 0,61




* Determinacao — Coeficientes

(HSVA/Jensen - 1994) s | C,, = 0,954

Cg = 0,58

C.=0,61 | (Grafico) mmmp | C, = 0,60

Cey = 0,954

A 1 1 - 8x10°?
Interferéncia Destrutiva e oit tankee LT T T ] Lu =gaterling lengeh gt
© e Cargo sni . .
(“Hollow”) ¢ gre carries el CoRme 8 L. e
:zggr]{léagg;ls:ip T V/L3 v =displacement volume(m3) V
x w car ferry \"\L\WLL \1\1\ A 3
+ ® passenger s'hi;:- Ij\r\ \}\ 4 L
—_— 1-00 1 Tﬂm[_m* R S P S 2
Fn — 0,274 CsM ~ - N 4{:‘&:2;2“—--.. e =
0.9 - J CSM = % F'-.\ﬂ\\ L 0
Cp \_\X\ 1 P ol U AL
. £P Wb o w |17 | o L
Cal ado ow'h"‘\ 4‘ o1& a ;‘l‘n' < L '
’\ v v &‘ \
~
V=31.720,8 m3 o n s =l \
. ’ N 9 Co i~
\o r —— | —
0-60 e _a:‘:,;.lr:,ﬁ) Tl : - IR .|
. | b:. ]
Hump Hump N Hump Hump
Hollow] T _[Hollow] "1 Ho!IO.- H_nlllo-
— l |
d — 9,6 m 01277 0-1¢ 0-16 0-18 020 022 0-24 0-26 0-28 030 0-32 0-34 0-35 0-38
Fn
(Navios semelhantes = d = 9,5m) KANSA|
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« Analise - 22 Tentativa

Adimensionais

Dimensoes Navio

/B 6.3

L [m] 190 Aton]  32.513,8 5D 175
Blm] 30 D [m] 17,1 D 111
dim] 96 Ce 0,61 B/d 3,13
__Cg 0,58 Csum 0,954 D/d 1,9

Estabilidade Inicial
GM. =KB+BM —KG —AKG, | (Efeitos Superficie Livre) [AKG,, =3,0% KG

Coeficiente de Linha d’Agua

-(CascoU) = |c,, =0,95-C, +0,17-(1-C,)"°

»(Casco V) =|C,,, = 0,025 + C2°® - | C,p=0,73

- (Schheekluth) = [C,,, = (1+2-C, /C%3)/3
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«“Determinacao — Pos. Vertical=Centro de Carena

KANSAI
oil ranker (full 1
N : oil tanker (13 ht ?g('llZ!)
V C KB o cargo ship (full load)
B d e cargo ship (light load)
CPV = = D ore carrier E§Ul|1 load)
m ore carrier ight load
AWL ‘ d CWL b-60 | s v bulk carrier (fxgxll loadg 1
RN \\ v bulk carrier (light load) |
f ' + passenger shi full load)
’ L ﬁ\ NN +gassenger shig ilight lgi'(xd.)
{ N \ © container ship (full load)
B NN # container ship (light load)
| IR
]
1§ ] 3 ~
Cpy = 0,795 o) 1 P
— . N
PV J ° - [
SN
i oA )
N 3
KANSAI : i BT -
1 D= Pxy s
L] "
o J.’_L I | ﬂ&o%,\\u
PV EFns € 3 i L N
ar: .-,' ' i b‘; \
1y b 3
L V™ | 4
0-90 = v}
il :
@ |
ol “p ,
; a 60 0-70 0-80 0-90 Coy 1700
o) o on . )
0-80 b2 3
Z KB/d =0,55| My | KB=53m
: O K .
% _—
i, -
i £
CTE ety (T 10 : KB 1
=70 * i i 11 load —_— = . — .
T sors mamer, (el dond), (Morrish) = =—-(5-2-C,,
i + passenger ship (full load)] - 6
x car ferry (full load)
e |x = 0c!on:a1ner ihipL (full load)
LI ! 1

————— [KB/d=057| B | KB=55m
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 Determinacao — Raio_Metacéntrico - BM

BMT=%<:>IT=CIT-L-B?’

(Kiss — SDC 1980) [ (Normand)
C;=0,0937.C,-0,0122 C,r = (0,096 + 0,89 C,»2)/12
C,; = 0,04496 o | [ Cr=0,04752
l; =230629,4 § (Dudszus & Danckwardt)
| Q 11 C;r=(0,13Cyp + 0,87 Cp?)/12
(/) -
BM;=7,30 m . || C,; =0,04654
O
LEG (D’Arcangelo)
C,r =0,04777
BM,=7,67m | (EEEE | |, =243162,0 < C, = 0,0474
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* Determinacao — Metacentro="KM

I
(Kiss — SDC 1980) 1
| i
BM;=7,30m " | '
BM | = | e
B2 || 1 EAL
(Lamb — SDC 2003) A AN
2
BMT - 7,67 m 0-06 | i "',!_, 1;
! RSP
f LI 81
' 1 "I{F"/
BM;=7,76 m < T4
0-05 Ul 4
|
- : f":%g %
|3|\/|T =7,30m + | .01l tanker full load)
o s« 0ll tanker ht load)
» 0-04 ° CArgo smp {g%}]\. lgad)
e Cargo
KB = 5,3 m .ore?cairizt f%li loag;
< e« ore carrier (light load;
L » bulk carrier zfull load
- ! S » bulk carrier §ht load)
; - ¢ passenger ship (full load)
o i 4 passenger shig (llght load)
;§3§ £g§§¥ light loa&)
KMT =12,6 m o contajngr shin, (Full Ioad)
) 570 08 o - 0%

KANSAI
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“Determinacao — Altura Metaeéntrica - GM-

KANSAI

& o0il tanker (full load)

r KM;/B = 0,42 | 4mm |« = 3 cren sy, Syl dpadl,

< bulk carrier (full load)
= + passenger ship (full load|

x car ferry (full load)
=50 o container ship (full load

——

= K T
KM; = 12,6 m . TTTT
:f(CPv}
. ) A B
: - ' 3 1]
0-45 \;J | -
KM;=12,6 m e S A
T 1% L T T
0-40 ‘:‘b\' N ‘é..)i} i
I i 8
Centro de Gravidade - KG | e
1

KG =a- D 0-60 0-70 0-80 0-90 Cpy 1O
a = 0,69 (tanque);

0,72 (refrigerado); Estabilidade Inicial
0,75 (passageiros).
GM, = KB +BM —KG - AKG,,
KG=12,3m
\ Y )
AKG, =30%KG

Instavel 4= | GM;=-0,1m
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Dimensoes Principais

Estabilidade Inicial — GM;
CB & Poténcia Instalada & Peso

/
32, Estimativa .
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« Condicoes Iniciais

Dimensdes Navio Adimensionais Estabilidade
L[m] 190 | A[ton] 325138 L/B 6,3 KB[m] 53
B[m] 30 D [m] 17,1 B/D 1,75 BM:[m] 7,3
d [m] 9,6 Co 0,61 L/D 11,1 KG [m] 12,3
Cg 0,58 o 0,954 B/d 3,13 GM;[m] -0,1
Cwp 0,73 Coy 0,80 D/d 1,9

Projeto — Conclusodes: |

GM; - Negativo
TB=>{iLB=TL=I|Fn

L/D — (diminuir tensdes)
TD=JLID

o TasKe

AL

P K s

Watson, D.G.M. “Practical Ship Design” - 1997

w

29mM<B<34m

2 8

B=31,0m

L]

Canal do Panama
(£32,3m)

Vg =23n0s
L =200 m
Fn = 0,267
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« Determinacao Dimensées Principais

Block coefficient

-0

9 I MEAN 4+ 0.53:

o8

Watson, D.G.M. “Practical Ship Design” - 1997

0,58<C;<0,61 | m

Cg = 0,59

Dimensoes Navio

L [m] 200
B [m] 31
d [m] 8,67
Cg 0,59
Aton] 32.513,8
D [m] 17,3
Co 0,61
Csm 0,964

Adimensionais

Cy=0,59 | 4@ | C.,=0,964 |Wp| C,=0,61
D=173m |mmp | B/D=1,79
V=31.720,8m3 | = | d =8,67 m

L/B 6,45
B/D 1,79
L/D 11,4
B/d 3,58
D/d 2,0
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«“Verificacao — Altura Metacéentrica - GM

Cup=072 | &

Cpy = 0,82

(Kiss — SDC 1980)

C;r = 0,04590
I, = 2734456

BM; = 8,62 m

KB/d = 0,54

KB =4,7m

KM; = 13,3 m

KG=12,5m

T

KG/D =0,72

r

0,0462

1

BM; = 8,68 m

GM; = 0,43 m

.

GM,

> 0,025

L

~ -
TR
\‘ .

l B
VD

>l A
d

G v
h /b “fe |
‘e

+0ll tanker (light load)

—#o cargo ship (full load)
go cargo ship (light loa

1
—f+ 0il tanker tfull load)
3
Yo ore carrier (full load

« ore carrier (light load

v bulk carrier (full lo:
“I» bulk carrier Elgfht fo-:'tdd)
» pasaenger ship (full load)

01

b passenger hig (light load)
?fu

* car ferr load
b car ferr; ligi]'.l: gga?!)

ontajiner shin, (fu d)

0- 0-80 c 0-%0

WL

KANSAI

GM,;=0,78 m

Observacgéo: Periodo Roll limita GM; maximo
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« Determinacao Pos. | ong=Centro Ccarena-.LCB

Consideracoe Gerais — LCB

— LCB - Maioria navios: Minimizar requisitos poténcia;
= LCB < LCG = trim

— Arranjo espacos — tanques, ...; |
I EFFECT OF L/B RATIO, EFFECT OF DRAFT; EFFECT OF TwWIN SCREWS
Comportamento LCB Poica|  nemax v oW | ~Amoe
3 2 2 3
Cz;=1,0 = LCB a meio navio; ol m
Barcagas escoamento adequado —
haproa:C; =095=LCB15% [|"|g| ™
a ré secao mestra; oo | m | T ,‘
Facilitar escoamento popa (a Tt '
partir de C, = 0,90) > L CB e e B R
move-se para vante; 0~ 75 [P rol ¥TH €000 OV To Py
~ |3 m(:'uzs rmep © | $<——F- >
o Navios lentos, regido vante el il e Fo o T
cheia e necessidade garantir :.:: .,& sesstocy s | ) |
fluxo adequado ao propulsor; e s e
_ | stamts
0, 75< C; <0,90 = LCB avante o [om
sec;éo mestra - 2,5 ~3,0%; Watson, D.G.M. “Practical Ship Design” - 1998
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3 i ' ' —~ . ;

T o ‘ T 2 e

Foward. | . | Nio existe valor 6timo - | - 7" 4
o I . r . .' . ) 4 A . o ‘ i 3 / » e :

, | Faixa étima: f|(Fn,Cg), 7 /’ i

| 1 ;/ i i 1

By spafe oot //;’/? P |

| il A |

|
1 : |
. s
7.
2T 1 |
| i
2 —A . - !
4 EREERE R
TEXER T RS S T ‘ 1 BT LRCE 4 { ‘
Aft o i !
3 B P i d g ' ﬁ !
0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85

Block Coefficient
on, D.G.M. “Practical Ship Design” - 1998
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«Estimativa da Poténcia — Pg

Nome Ano Lpp Bwu D d TEU
[m] [m] [m] [m]
Manukai 2003 200,24 32,20 11,00 3000
MSC Linzie 2003 283,00 32,20 21,60 12,00 5060
Star Oshimana 2003 189,00 32,26 19,00 11,50 2286
Thomas Mann 2003 202,10 32,20 16,50 10,50 2586
Luhe 1997 267,00 39,80 23,60 12,50 5250
Mukaddes Kalkavan 1997 136,80 22,70 11,30 7,80 1147
Nadir 1997 164,20 28,20 16,80 9,70 1617
Pusan Senator 1997 283,20 32,20 21,80 12,00 4571
Sea Nordica 1997 135,92 23,28 11,70 8,80 1050
Significant Ships (2003 e 1997)
Nome Vs Pg
[nOS] [m/s] %MCR Unid. kW BHP

Manukai 22,50 11,57 90 1 28800

MSC Linzie 23,06 11,86 90 1 39780

Star Oshimana 16,10 8,28 90 1 11515

Thomas Mann 22,70 11,68 90 1 25270

Luhe 24,50 12,60 90 1 58600
Mukaddes Kalkavan 19,25 9,90 1 15600
Nadir 21,00 10,80 90 1 17200

Pusan Senator 23,70 12,19 85 1 41040

Sea Nordica 19,00 9,77 90 2 5280
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«Estimativa da Poténcia — Pg

Taggart — SDC (1980)

Nome DWT | CDWT A AR VA Pg RPM Cam
ton ton [kW]

Manukai 30000 0,74 40540,5] 1180,12] 1550,42] 28800 104] 63,53
MSC Linzie 55900 0,78/ 71666,7] 1725,35] 1669,09] 39780 104] 72,39
Star Oshimana 45656 0,76/ 60073,7| 1533,87] 568,04 11515 101] 75,67
Thomas Mann 27930 0,74 37743,2] 1125,19] 1592,14] 25270 104 70,89
Luhe 55088 0,78/ 71779,5] 1727,16] 2001,71] 43698 g2 79,12
Mukaddes Kalkavan 12292 17726,0] 679,84 970,95 11633 123 56,74
Nadir 18000 0,72| 25000,0] 854,99] 1260,55] 17200 108] 62,66
Pusan Senator 55543 82496,0] 1895,06| 1811,96] 41040 104| 83,67
Sea Nordica 13248 0,70/ 18925,7] 710,18/ 933,61] 10560 600 62,79

S ©— 2/3 . 3

“ b Cpm =2V | M) | 63 < Cpyp, < 84

3 Py
: 75 _
(Harvald)q Cam 3,7-( L +V—J q Cnm = 75,8
& S
° ‘ \ )
% ) 4
’ 1 HP = 0,746 kW

P = 42000 HP Cam = 76
31.332 kW Pg =22.200 kW

60

80

NUMBER OF EQUIVALENT 20 FT CONTAINERS
X SPEED IN KNOTS 1000

100
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« Determinacao Pesos
Peso Leve (Lightship) —Peso Aco

W, =K-E= B [E=L-(B+d)+0,85-L-(D-d)+0,85-1,-h,+0,75-1,-h,

(Semelhantes): K = 0,036 + 0,003
Superestrutura: Largura menor costado - 1, = 6,1 m; h, = 2,5 * 9 (conveses)

mwO: ‘DARD' GLL)CII( CIO;;FEIENYIO;) ATIOJII)I Ll l 2R
E - 9523,8 q WA(;O-| - 9278’6 ton E :mezmﬂs /
\ Y J P 3
, 0.8.-D—d i e o ]
CB:CB+(1_CB).( 3.d ) NET E frs""u:’::c :,'3' i
STEEL | 9 4
l (ronNes) | /
— , , I a
W ¢ = W, [1+0,05-(C;, - 0,70)] o 77 :
1l - /3/ :
Wicor = 9264,2 1 | J o

Watson, D.G.M. “Practical Ship Design” - 1997
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« Determinacao Pesos

Peso Leve (Lightship) —Peso Maquinas & Peso Outfit
Maquina Principal

a LI N 1 A
3| 0,84 o
MCR )"
2 Wy =12+ === Pa
@ RPM 1
g A
1000 o e =
7= Z
GEE'
s-2 A
4= /4
32 i
(]
= /!
o /
£
100 2 /
9w
78EE
2
4 A
2 _ MCRI(kw) 11
/ RPM (ma| (maIn englne)
10 Ll | 1]
2 3 456789 2 3 456789 3 456789
10 100 1000

Watson, D.G.M. “Practical Ship Design” - 1997

P, = 22220 kW

RPM =104

W,,., = 1086 t

Mag

Outros sistemas praca de maquinas

W

Resto

= 0,69 MCR070

| N

W

Resto

=761,3t

Outfit

2.0 v
Mode :ships
18 cfuise Jiners \"\747 1
i | 2 , :
1.6 ~= ;\:f/ A
ALY NS
S/ /A

Nstete |

N »
7

So

>
TR
\\\

08
0.6 il L :
argo
e | ity
0.4 P B .
@ - shigs
— ‘ — —
02 ardo . —— ————— | | Tankers
: Bulk arrjers (‘ex —
i )
100 200 300 400

Length B.P. in metres

Watson, D.G.M. “Practical Ship Design” - 1997

WOutfit
L-B

=C, 4| C,=0,32

Woiic = 1984 t
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« Determinacao Pesos

DWT Operacional

Consumo Combustivel Gerais (KANSAI):

(A) Pass./Trip.(Pertences)
= 0,12 ton/pessoa;

(B) Alimentacao/outros
= 0,045 ton/pessoa.dia;

(C) Agua potavel
= 300-500 kg/pessoa.dia
— com dessalinizador - 10 dias;

= sem dessalinizador - 40 dias.

WComb =Y MCR- VA ’ (1+ AV\/Comb)

S

A =9.260 km;

y =178 g/lkWh (ensaio bancada)
margem operacao ~10%

\ J
\ 4

Weomp = 946 t

Porto (Benford)

Tripulac&o = 16, com dessalinizador;
Raio de acao = 7408 km.
Dias navegando = 7,2 — 8 dias

DWT :
W, =0,70. ——=29%| (/dia porto
C-Porto 1060 ( p ) .
(Perfil operacional) - 10 portos x 2 dias Pesos — Gerais [i]
(A) 1,9
W =2971
Comb (B) 58
Olee Lubrificante © 48.0

— (“Diesel” - baixa rotacao)
— Tanque - 15 toneladas)
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« Analise - 32 Tentativa

Estimativa Inicial - A | m | Cp,r=0,725 | My | A=32.513,8ton

Pesos [t] N\

Waco 9264,2 — - e T
DWT i = 237637 t | | = e o
WM 4 1847’3 g Eu'lkcarriers and tankers >? /ﬁfq'xtfé”w/ei/ . E
aq o6 E Cb 4|>.so to 0.86 _elETX] ]
. ‘ | ‘[ [ 7 A)(/ n’ n//n”
Woutit 1984,0 > A = 36.859,2 ton B b R AT
070 L[ L1 /5:
DWTcaga  22450,0 A
080 [t =
Wsgmp 1258,0 . i i \
0.50 e N il 1"
Wgeral s 55 y 7 C DWT : O , 64 5000 10000 Deazﬂ‘:zioght G scal:OOOO 100000 200000
WTOt al 36859 , 2 J Watson, D.G.M. “Practical Ship Design” - 1997

Projeto — Conclusdes

Parametros adimensionais L/B, B/D e L/D — Faixa recomendavel

Aumentar estabilidade inicial - GM; positivo, mas abaixo do recomendavel;

Comprimento L - Efeito importante peso estrutural;

V¢ = 23 nos (alta poténcia) — Reducgéo 4 L — Fn T - Maior resisténcia de ondas;
o L/B =6,45: Boas caracteristicas propulsivas vs. Aumento peso estrutural;

Avaliar solucao navio semelhante NADIR;

b4 4 d

U
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