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<3,700 TEU Container Ship& 7|42 2 3 4,100TEU Container A A>

AA aTATE
FooE 71&4 (3700TEU) AAZA
Main Dimensions
LOA 257.4 m
LBP 245.24 m
B mld 32.2m 32.25 m o3}
D mld 19.3 m
d(design) 10.1 m Abt. 11 m
d(scant.) 12.5 m Abt. 12.5 m

Deadweight

(design/scant.)

34,300/50,200 MT

49,000 mt ~ 51,000mt

at scant. draught

Capacity

Container on deck/in hold 2,174 TEU / 1,565 TEU Abt. 4,100TEU
Ballast water 13,800 m3 11,500 m3
Heavy fuel oil 6,200 m3

Marine diesel oil 400 m3

Fresh water 360 m3

Main Engine & Speed

M/E type Sulzer 7TRTA84C

MCR (BHP * rpm) 38,570 = 102

NCR (BHP * rpm) 34,710 = 98.5

Service speed at NCR | 22.5 knots (11.5m) 23.0 knots
(design draught, 15% SM) 30,185 BHP (design draught, 15% SM)
Daily FOC at NCR 103.2 MT

Cruising range 20,000 N.M Abt. 20,000 N.M
Others

Complement 30 P. 30 P.

Crane Crane S+ Crane $l&
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A A FAAE A

Part 1.

1) 3700TEU 71&4 A= F #d &8

a) G/A (Part 1 T8¢ Aol AJAu7}t Part2 A2 wf thA] Al
b) Typical Web section

c) A& mE BYPM 23} Test A

d) A& mE A4 23 Test A3

2) Main Engine Catalog

3) ICLL, 1966 A5 F #IH HEE (Ad AAD in English version

# ol9le] A= % FAlo] AAHA e Hol dAAE 2R G glojof 3.
22 919 A= F AEHA e A2t dow ARAFAA IY A,

2k, ARZN&@E ARt e’ A, A1
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1. Lagrange MultiplierE ©]-&3%F Containerd 9 3 FRX$ AA

3,700TEU AEo|AdL 7|FHo=2 3t 4,100TEUE AL & JdE AdHoY He Fo3+¢
(L,B,D,Ts,Cas)E ZA sluzt st} 7|49 Decks®}t Hold9 AEH oY H|EE o]&3ld HAX9 Hold
W Container /=8 TFA7IE vl FRXFE ZAsIH, AA AdHolY AMFE ©F A1 5 v

Qe eaEe Fustel AEo) Gl

Aoy del del(L)et FB), zolD)= thadt el 323 Wol wjxlsh= Aeely el 7ol utz}
sheth
D Ae]

i
- i
EQ}T.: ;_?af% "é@ ' 9 F 9 5 ’ 5 ] ;
@1 s IM‘P |7 ; 5 3
5 7 7 i P :__

FES) s 245

Vo

12,64 o e 12,64 o

Eon 1.6 » [
i

NO.3 CONTAINER HOLD NO.2 CONTAINER HOLD

(173.58 m) (202.04 n)

L, st=3eo 4o

Leg: X &9 o] =304 m

L,pr : A.P. tank bulkhead -6 AP 7449 Zo] =11.2m

Lep; ¢ F.P. tank bulkhead$-¥ FP 74A]¢] Zo] =12.92m

Ln: st=3 W ZolwaF 20ft bay 715

ZAE o]y 20ft bay shb7F Eold W Witk F7hEojoF Zoli=, 20ft(6.32m)°] a1, 20ft bay 7
N F7F 2 o vt} v bay2te] clearancei 1.6mo|t}. whEhAd,

L, = (6.32+%)- Ln=7.12-Ln

Luprs Leprr Leg & 71345} 22 28 74aia 7pd s,

| L=L, +Lpr +Ler + Loy =7.12-Ln+ Lo + Lg + LFPT|
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.
T 4 -4+ = e s=rm=cae ]
P 85mm ‘
F >l i
- 0438
_‘BD.S] B, |
i 5 i
N |
T LY —l ]
1 T T T T T T ‘L_v_/_.
\«&kr Lr Fa " L } I e |

B,: =3 %

Bp s : Double side wing tank®] % = 2.08m

Bn: 3= U = w3 2004 H oY 7S

Aoy &7t Hold uf wmit} FrlEojof Lo 8 feet(2.438m)olal, UE AH o] 9}
clearance* 0.085meo]t}.

B, =(2.438+0.085)-Bn =2.523-Bn
|B=B, +B, =2523-Bn+2-B |

3) #e]
[ Hafch cover
DHC
T ettt s === W ]
] |
——
F |
) 1591 mm D, ‘
D I
- ]
L 14 K
T T T T —
Do || | FC
Lt P r rD'B' P e

D, : s&%e 2o

D, ¢ : Hatch coaming®] #°] = 1.147m

D, s @ Double bottom®] o] = 2.310m

Dn: s}=3 Wl zolWaF 20feet HH Y 7l

el o] W= st F7hE o Solv= Zlo]= 8feet 6 inch(=2.591m)olt}. o]
& Clearancew™ fittal 73k, Dy, =(2.591+0)-Dn
|D =D, +Dy;—D, . =2591-Dn+D,; - DH_C|
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[E41] 3,700TEU e o|UAxg 7|EASZ2 o 4,100TEUE A& F JE ZAHoY A9 Faxs
(L,BD,Ts,Ces)E 24 stux 3. AF9 a7=3d & FBF EF(To)e AHA I& W, v+
AME 3B{ste] 1) Zo|WH3F 20ft FEH ol ¢(In)3 2) Zo] W HE ol F(Dn), 3) TEEFA ]

WHAT(Crs)E 23 AL, o] viEoZ HAXMY 4) ol 5 AND)E ZA AL,

¥ Given
B=32.2m, Bn=11, T, =125m,
C, =8.684x107", C, =4.031x107", C, =4.787x107,
Cps = 2,200, Cpo = 6,300, Coy = 14,700
A7AF#FT A=xH) (JFFFT A=xH) C1a5Fd AxH)

Cy g = 7-817x107"  DWTa44=51,000 ton,

@ Cargo hold el AA15E 20 {1 eleel %7 Ln-Bn-Dnel melgttn 7Hgsge o,
e aF Aoy & 2L WEok k.

NHoId.req = CN.Hold -Ln-Bn-Dn

71X FUd HEZE Cargo holddl ZEHolUE H=tid, AAAe Hold W AdHeolY 7<%

N =1,600 = w=EAACF gtk Hold M &+ ZHelY IS wh5dvd, dA 453111

Hold.req

4100TEUE "H=5A1Z 4= Qlodar 7hg ghe),
@ o] w, A¥re ‘B2 (Buoyancy)-s F(weight) B ZA'S e oF st}

@ Aure] WHjaIAW, A4 5o] hwAA Nz, Cpo <065 FH @t

@ oA S Wi olwa AHolY bay F(Ln), Holwd Areld & (On), 23 Cb 3 o
W, 27 A aF Adeld 4 27, $U-33 BP2A VI 5 2040 ()] PFEE 24 4
& wEslolol @t of BAIE vARe A% 3, BE 2 4 270 TRl webA T4
3 Be vt 98 4 Qom o we o FIM 4% dE Agse 497F =, B4} 4
owolof shi1, BAFFE A2 sh= AE FAZ B 5 vk o7l qE e AxuE A3
2 obgsE Ak AENE e FLN5E A4 AHAARAT Aot



Building Cost =C,¢ -W, +C,, -W, +C,,, -W,,

O

] o,
A2 Ws) ~ - (B + D)

S

o

}52(Wo) ~ L-B

KEAZ R ARE 2B dAAE FAM) HSRES, thed go] 2as Bk
@ AZAFFo] L1 of w# - Lo ula) @ohx A3 @k,
@ &AW AAMY Frl#e I

whebd thgat ol b S gl
42%% W, =C,-L-(B+D)

o4z% W,=C,-L-B

X

7]

=)
4

% W, =C, -NMCR
% AN FelAHe

- FEXAE 4AEE AT T A

- ARE LY 897 260~270 Aot HES Lngd FTE AASFAL.
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G4 AN AAY Lypr +Leg + L & Ly, 2 312

H(Ln,Dn,Cy,, 4, 4,,u,8) = f(Ln,Dn,Cy )+ 4, -h (L, D,Cg )+ 4,-h,(Ln,Dn)+u-g(Cqyy,s) ...(e)

f(Ln,Dn,Cy,) =Cps-C,-(Ln-C_ + L. )-(B+Dn-Cy)+Cpp -C,-(LN-C_ + 1L
+Cyy -C, - NMCR

)-B

misc

h(Ln,Dn,C,.)=L-B-T,-Cy,p,,-C, ~DWT —C,-(Ln-C_+L,,.)-(B+Dn-Cp)
—C,-(Ln-C_ +L,,)-B-C, -NCMR =0

h,(Ln,Dn)=C,; e —Cy y-Ln-Bn-Dn=0

9(Cgs,5)=Cys —0.65+5* =0
Ln—x,Dn—x,,Cys > X,

H (X, X,, X3, 41, 4,,U,5)

=Cps -C,-(C_ - X + L) (B+Cp-X,)+Cpp-C, - (C - X, + L) B+Cpyy -Cy, - NMCR

misc misc

+ﬂ1[(CL 'X1+Lmisc)‘B'Ts 'X3'psw'Ca - DWT _Cs (CL X+ I‘misc
—C,, -NMCR]

+4 '(CH_N.req _CH_N -Ln-Bn- Dn)

+U- (X, —0.65+5%) ..(f)

4 7] BARA =&[204] E949 724

o
my
o
)
rlr
!

() ezH ¥  Lagrange function H7} XX, X, B

VH (Xiaxz,x3,/11,ﬂ,2,u,3):0 = 1y
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)-B
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Z_l:chs -C,-C_ -(B+C,-x,)+C,,-C,-C -B+

1

+4-[C BT % p,,-C,—C,-C_-(B+Cp-x%,)-C,-C -B]
+2,-(~Cpy y-BN-x,)=0 ..Q1)

oH
8TZCPS'CS'CD'(CL'Xl-i-L

2

+ﬂ1 '[_Cs 'CD : (CL X+ Lmisc)]
+2,-(~Cy y % -Bn)=0 ..(2)

misc)

Z_H:%‘[(CL‘Xl'i_Lmisc)'B'Ts'psw'ca]_{_uzo (3)
X3
oH
az(CL‘X1+Lmisc)'B'Ts'X3'IOSW'Ca_DWT_Cs'(CL'X1+Lmisc)‘(B+CD'XZ)
C,(C_ % +Ly) B-C, -NMCR =0 ---(4)
oH
EZCH_N.req _CH_N X% -Bn-x,=0 ...(5)
2
oH 2
—=X,—-0.65+5"=0 ..(6
ou o (©)
oH
—=2.u S—O, u=>0 7
P (u=0) ..(7)

[20 A1z Aol O 774 v2WAY =

WA AeE skl Aels) w2,

Z—H =103,430+35,999.1- X, + 4,(3,066.9- X, —16.021- X, — 291.89) + A,(8.599-X,)=0 ...(1)
X
Z—H = 275,655.8+35,999.1x, + 4, (~16.021- X, —122.677) + 4,(8.599-x) =0 ...(1)
X2
oH

8_: 4,-(3,000.5-x, +22,911.1) +u =0 ...(2)

3

% =-50,078.9—292.3- X, —4.5-X, +23,483.9-X, +3,075.5- X - X, =0
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M _1857-85989.%-x, =0

04,
ﬁ:x3—0.65+52:0
ou
ﬁ:2-u-s:0

oS

[20 A1z A& A3

o)}

WA by ae gl O 2.0 =05 Ho] A
S

oH

_=ﬂ1'[(CL'X1+Lmisc)'B'Ts'psw'Ca]=0

0%,

25 kel ol BF P4 olmz, 4 =00l

Z—H:103,430+35,999.1-x2+/12(8.599-x2):0 (1)
X

oH

o= =275,656.8+35,990.1, + 4,(8599-%) =0 ...()
X2

M _1857-8.5989.xx, =0

oz,

9ol A Ae dAgate] Em, x =3.7885, X, = 26.9824, A, =—900.520]t}.

Z—H =-50,078.9—292.3- X, —4.5-X, +23,483.9-X, +3,075.5- X - X, =0

welA 9] 2ol x =3.7885, x, =26.9824 & sk, x, =1.434

ﬁzX3—0.65+S2 =0°l x,=1434% tigletd, s* =-0.7434 0|22 u=0< &7} & = ¢l

ou

2)s=0¢2 4%

ﬁ= X, —0.65+ s? =0 <A X, =0.65

ou

oH

a_= -59,078.9-292.3-x, —4.5-x, +23,483.9-%, +3,075.5-x, - X, =0
ﬁ=1,857—8.5989~x1~x2 =0

oA,
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el 5 2ol x,=0.65% tidlste] gelshd,
X, =27.52, X, =6.76

Z—H:103,430+35,999.1-x2+/11(3,066.9-x3—16.021~x2—291.89)+ﬂ,2(8.599-x2):0 ()
X
Z—H = 275,655.8+35,999.1x, + 4, (~16.021- X, —122.677) + 4,(8.599-x) =0 ...(1)

X2

9 Aol % =27.52, %, =6.76 = "isielel Aelelw, 4 =-49289, L, =-T17.76, u=40,534 c|==,
Aokl Bl a7k EAL (s=0)

[20 "] u=0 =& s=0¢] F$+Z £} 9]
webx Ln=27.52, Dn=6.76, C;, =0.65

qde 458 M€std, Ln=27,Dn=7

L=7.14-Ln+ Lo +Lg + Loy =246.76m

D =2591-Dn+D,, - D, . =19.3m

[20 ] @9 24}, E849 #A
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2. AT+

3,700 TEU Container ship =842 A7 &< (design draft)oll A 2] A4(calm water)Z9] A& A3
e A Aot ok “Tablel10”e] A A|=o] .

A 2-1)
Froude Method ol we} A &S #7Fstal, Ryd A Ad=25 49 A
AT Al &

oot
o
A
o
ol
rir
=
o2l

A 2-2)
EERRIEERE EEL!

g o7 AAE w) AAMe] Mol 23knots @ wjo] WA AFFS
Froude Method ©] w&} F43A L

Given :
- 7]5A 3,700 TEU Container Carrier®] Design Draftol] A 2] A& A& 23}

ITTC 1957 FA 4

0.075

U]—%l-?ﬂ 601'74]%: CF :m
og Rn -

- BEAAF v, =1.18829x10° m’/s, v, ., =1.11545x10"° m?/s

- "= p.. =10259 kg/m®
- BEYPA/AR AT AF Cp=-1.7x10""
- FNAGAS C,, =0.001(A,; /S)

A,T : Transverse projected area above waterline

S ¢ Wetted surface area

AAG ARCH7F ol miet 27 Wekx @Erha sk AARe Aol 23knotsd He)
AT A5E o) falel, 22knots, 24knotol o) A AL TehA L.
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A EF7
- Froudeo] w=w AAL vid A JoiAde] Foz FA7IT.
R, =R + Ry
Ryt AA 7 Ryt whEA 3
Rt YA
A% 4 44
- nZAA AF(Cpe FAASE AL 718ttt
ITTC(International Towing Tank Committee) 1957 w4 3& Ax(Cn F4
0.075
"~ (logR, —2)?
R =V .L/v : Reynolds Number
L: Length of waterline
vi 584 AS = 1.1873x 10 °(a/s) at 15°C Sea Water
- “Froude®] A B3 if Fg =F,, ,then C =C,,
Froude Number : F, =L
Job
- AA3 23 A9 Froude Number7} T U3H Cre=Cry®l B E,
Froude Number7} AX 3 A EZ RHPHME o] &3] AAF (RS AS3FL Crus T-3F
t}.
R, =Cry S pS V7 +Coyy -2 pS V2 [ Ry = Cpuy L st +Cpy L pSubi’
2 2 [ wET ANNs given Find 2 given ]
Ryt vhEA % Rp: YAAR
A

Ry AAg
ot G AF Al

1 vhEAg AF
AREE I obelHbs: A bl A mBA

- Cru(=Cge) & ©l83lq RisE AT St}
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1 1
Rys = Crs 'E/OSSVS2 +Ces 'EpSSVSZ

Fol g Al &2 23.0 knots(RPAM ] &9 2.132m/sol F3)E

R A 7)EA 7] B & (A )S Tablel0oA 30.8¢1 AL & <=

71X AAA 718k A B S (M-S (246.2/245.24=1.0039)0] =

v AAde] wEWE 30929 AL AL & 5 9

m/s¢} &Y Froude number(FN)Sl 218 & 4 9l

AARS LiwE 715 ZleteA g2 Fehd vt 2

Lee sma 246.2
b **fzi‘;ip R VT
L 7] Z)\i .

236.26 =237.18 m

(1% Aol ol HA st AANES A3
2349 Ly, & Tshd v 2o
Ly w  237.18
=—== =7.7
e p) 30.92
=gAe F o, 5 Adaw
- Vu 2182 .
Jo-L,  981x77
AAde F & Axeta
V, 23.0x0.5144
I:n s = = =
~ Jo-Lws /9.81x237.18
o) B3 B Ao £ FUW Fngd 2L & 5 Ut

Part 1 - 13
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Ry

_g]

=

4ae

=

2.039, 2.132, 2.225



2.132x7.7

ERI T

v fresh

Sy =(S ><2,22)/l2
= (9408x1.0039)*/30.92% =9.995m”
Tablel0 B2y de] AAggozHE dAS AFE Aitstd tha3 2

79.25
;x9989x9.995><2.1322

Ciy = = =3.493¢™%

ITTC 1957 342 & o] gate] RgA e wpa A7 AF(C)S Axed dgxt 2ot
0.075

7 2

(log1.472x10" - 2)

Coy = : = =2.808e

(logRn,, —2)’

AAMe] PR e Aa B0z YASY, BAF Co e stk

A7 e dske] Cp =Cp (R,)+Cq(F,)olth o714 Co=6.848e " =4 mg x| 23} Bstt.

2y Froude
- &4 - FAAGAST | Renold & | AtRA A | AAZN) | AAZGAF
Vs(knots) | Vm(m/s) Fn Cre™® Rn(e”) Cr(e™®) Rtm Cr(e™®
3.96 2.039 0.235 6.402 1.408 2.829 72.02 3.470
4.14 2.132 0.245 6.848 1.472 2.808 79.25 3.493
4.32 2.225 0.256 7.865 1.536 2.788 88.31 3.575
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AAMe] &% 23knotsol A Rne AlAsHH
V, Ly 23.0x0.5144x237.18

v..  1.18829x10°

sea

Rn, = =2.362¢"

ITTC 1957 FA & ol&3ato] AAe] vz A7 Al
0.075
[log(2.362e9)—2}

(Co)= Atstd w53 2

CFS =

~=1.380e "

golel FNARAFE Asad et 2o (%

C,.. =0.001(A, /S) =0.001 (880 /9,408) =9.281¢

#Ha B /i)

REA-AAN oA AsE adsid

=C +C;+C,+C,,

AN DAY AFE e A

= 1.380e " + 6.848¢ % - 1.700e ™ + 9.354e

=1.988¢ ™%

AAAe) AAFR & o} 2o

Part 1 - 16

1
R, =C, E'Osea - S ~V32 =1.988e % ><—><(1025.9/1000)-9,481~(23.0><0.5144)2=1 353 kN
AR fartE EHP & tast 2
EHP =R -V =1, 353><(23.0><0.5144)=16 012 (kW)
g o =w 7F £l favlelS FAStH thE Tabled 2,
VAAZ ul-2x] 3 AA3
A AX43 | Froude Renold &= AR Fang
A5 A5 A5
Vs(knots) Fn Crle™) Rn(e™®) Crs(e™®) Crs(e™®) Rrs ) | EHP(KW)
22.00 0.235 6.402 2.259 1.387 1.951 1,214 13,750
23.00 0.245 6.848 2.362 1.380 1.988 1,353 16,012
24.00 0.256 7.865 2464 1.373 2.083 1,543 19,061
FBAG Cpi —1.700e™ , F71 A A Cap : 9.354e™




Al

A 294 A £ A3}t Zk¥, 3,700 TEU Container ship ¢ A4 &4(10.1m)°l A ¢

g9 (calm water) 9 A& A5 A 235 o] &3] thg A @Al

o

3. ZARF NS A4 2L 7@ 44

e

Given : Engine Catalog, <% ¥ A3} 7

2

A32H A3

TA3-1) T2 FRXF HAA stage.l

3,700TEU Container ship= 7|42 2 3t 4,100 TEU Container Ship& A7 stz gkt
@ MARIN B5.73 Z=3¢ o5 g5 Ao bt o] Foxs w, AAMY HAe-F £59(23.0

)] Frlghe] EElelo] dgsh

rir
K
il
ey
A
o
I\
fo
N
Hy
&)
il
4
9‘L

knots)ell A/l Hdl &S 2+

@ Sea Margin(15%)3¥} Engine Margin(90%)& @lsle], T2z o] HdAHES AA3A L.

@ 79l F7]H(TRTAB4C)S AAdA a2 A 4+ +=AE Engine Layout Diagrams 2143
slo] FASAl L. Tl AR = g, A2 dFAS ol BE FFse dAEA L

xAANS A5 ERAL 1EN ARE EU2 FYson HPelo.
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0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

MARIN B5.73 I 2 Hi 7

Ct= A T
-1 OO ]

(Pi/.Dp: 0.75~1.15)

M(Ae/A0=0.73)

Sy
<=
=]
N 1.15
- e s 0.95%
™ J in ]
~ - — 1‘-'5.;"—."
- b o 4“'/ \\
T 0.75 | - = N
- - : — ‘/
il P -l
A ~ ~
ke S~ prd - AN \
——(LIS I P P \ \
---""-u-._ il L. P // - . \\ \
S // = g N s \
[ _ P .
Mk ~ [ TTSKL P ~T \
— =< 7T 4L 3 \
)i 2 pEs T \
.y = 7T T S [~ = <
il E ~l T TN ~ . 10X ~
i >< <k \ ~k \
— S~ ) ™ 95 \ \
75 — il 4 ] o~ P~ - \ ~ \
4T T~ ~s L \ ~
."‘-..____. “"'.L.__‘ 'L
T — — ~ - - 'h.-.-___ \"!'.".;:..
prd T — ~ B :"‘:-..‘
L~ o T - - .N" 1 i %“"h.._‘
/ L~ - nd P \"“‘-. I'l ™l b""'-««..L_“
P ~. = 1075 . | h ™~
/ “""-.. -~ -‘\ 1 ~ \“'h.h
/'/F -""h.-.‘-_ e - —— -~ ‘H\
- S~ T b o
j/,/ T - ~
v S~ RES . e
— JZ"" .'N-.__ b h
-"\ -
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09
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Main data RTA84C

Cylinder bore 840 mm
Piston stroke 2 400 mm
Speed 82 -102 rpm
Mean effective pressure at R1 17.9 bar
Piston speed 8.2m/s
Fuel specification:
Fuel oll 730 cSt/50°C
7 200 sR1/100°F

ISO 8217, category 1SO-F-RMK 55

Rated power: Propulsion Engines

e

Cutput in KW/bhp at
102 rpm 82 rpm
Cyl.
Ri1 R2 R3 R4
kW bhp KW bhp KW bhp kW bhp
6 24300 | 33060 | 17040 | 23160 | 19500 | 26520 | 17 040 | 23160
[ 7 28350 | 38570 [ 19880 | 27020 | 22750 [ 30940 | 19880 | 27 020 |

8 32400 | 44080 | 22720 | 30880 | 26000 | 35360 | 22720 | 30880
9 36450 | 49590 | 25560 | 34740 | 29250 | 39780 | 25560 | 34740
10 40500 | 55100 | 28400 | 38600 | 32500 | 44200 | 28400 | 38600
11 44550 | 60610 | 31240 | 42460 | 35750 | 48620 | 31240 | 42460
12 48600 | 66120 | 34080 | 46320 | 39000 | 53040 | 34080 | 46320

<2¥91> Wartsila Engine Catalog (_ RTA84C Series)

ENGINE DATA K90MC-C

Download installation Drawings for K90MC-C engine in DXF and PDF formats.
(Updated : 2003-09-01)

Select turbochargers for this engine type

Bore: 900 mm, Stroke: 2300 mm

Layout points Ly [ Ly Ly
.Speed r/min | 104 104 [ 89 [ 89
mep bar [ 180 144 | 180 | 144
L kw KW kw | kw
'sKI0MC-C |27420 21900 |23480 [187a0
7KO0MC-C 31990 25550 27370 21910
|BKIOMC-C 136560 29200 |31280 |25040
gKIOMC-C 41130 32850 |a5190 |28170
10K9OMC-C ‘45700 36500 '39100 [31300
'11K90MC-C | 50270 40150 la3010 [34430
12KO0MC-C 54840 43800 46920 37560

Specific Fuel Oil Consumption (SFOC)
a/kwh 171 [164 171 164

Lubricating and Cylinder Oil Consumption

Lubricating ail 7.0 - 10 kg/cyl. 24 h

Cylinder oil (0.7 - 1.2 g/kWh

cyl. No 6 | 7 8 9 10 11 12
Lrnin ™M 12447 14049 15651 18403 20005 21607 23209
H; mm 12600 12800 12800/ 12800 12800 12800 12800
H, mm 12600/ 12600, 12600 12s00| 19800 12eno| 12800
Hy mm | 12a75| 12375| 12375| 12375] 12375] 12378 123vs
& mm | 1699 1899]  1699] 1699 1699 1699 1699
B mm 4986 4286 4286 4286 4286 4286 4286
E mm | 1602 1802]  1602] 1602 1602 1602] 1602
Dry Mass t* 986  1108| 1253 1415 1561] 1686 1826

*The mass can vary up to 10% depending on the design and options chosen.

<229 2> MAN B&W Engine Catalog ( __K90MC-C Series)
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FA 3-2 =298 FQXF HAA stage. 2

AARe meAes} e TeAds gL W AFe A WANE 2eda A4 W, 4
AES 2e ZeAdd FaAREA, W) ane 82 TaAe. Zedest U F5 A
0

o] 83k FHo] dAsHA s Al .5 knot 9= W3} iteration 3HA] 2

(iteration 13)%F & #A)

Given : 222 I7) (), 7] vbH(P), d0), &

Find: A A4 Propeller 27 (D,), Pitch(P;) &= (v)

H AT RY

FA 3-3) T2 FRXFT AA stage. 3
A (3-1)~(3-2)& T3l 24" 229 FaX
ohfel 7t7kel %S Wyl A% =zae I

CurveE 2 shAl L.

o A2l S AY A ol 8ol
2= = e
T =

Given : 2232 FQ X5 (Dp, Pi, Ap/Ao), V), AF+%F AZRY
Find : 22.0, 23.0, 24.0 Knotse| A 9] n(Z&23 2] 3 d4), P(LLont#)
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[£°]13- 1-O

Given | Dp[m], Ag/Ag,z; Rr(v) [KN], v [m/s]

3JH9l OiXi
Find P.[m] ; P[kW], n[1/s]
TAAL: [JRAZ0| NS EQTS ~
D=&YII Ex0l= =AU 2710] SAl
P 2 5
——=p-n*-D.°- K, (1) gl
27N P Q
- EHALR: HIJ} O SoIM ZRE Of= T2 Hl AlSd X HEX] Al
o2ma )} o} Ol X O ToOooo

R _/ L1

T 5n2.DAK ...

1-t p-Nn°-Dp KT (2) SX 8k : Find Maximum n,
o - JIEMOERE FM J K
1005 1 M o _ T
p //gym Jna = n, = PP

T g MRl T Rq
/ He £IIZHS JIHS 5, HIEHAIS SO S BHE0HD]
P “ALE AR SHOILE AT Ol I3 0I(e) 2 ABSME
9T ‘ HIAKS 4 QUL

RE L
LT Ol e TRW0) HEE 0, 5 oHpolTt

Stepl) &8 v 7} Fo]4: 23.0 Knots
Step2) ZZA22& K=C,J?¢] JH= Xd
AN A54EAA = 9481 m?

AA AFR, =C; %p -S-V?=1.998x10"° x%xl.OZSx 9,481x(23x0.5144)* =1,353kN

2442 Ade] A Z = FL Zzdest Wo} st 57

ZI.R_Tt:p'nZ'DPL"KT’ = 7£:>n= k. J

A

R, 1 R, J-D, Ry 2 2
T — 2 _2: 2 . = 2 2 J = CZJ
@1-pD," n° (1-t)pD; v 1-t)pDpv,
— Ry
* T 1=0pD,,
2024 & Kr=C,J?9] HeZ FE3}H, vAF nd 2AF F ot
R, =1,353(kN)
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T_ R _ 1353
(1-t) 1-0.201

=1,693 (kN)

V, =V x(1-w) = 23.0x0.5144 x (1 0.27) =8.64(m/s)

R, 1,353
, = — = - ~-=0.3698
1-t)pD,2v,> (1-0.201)x1.025x7.7% x8.64

Step3) ZEWE CHEMS

a7

Mg o|gstof of@ mK|H| (P/D ), oA

K

T

4p

Mol @HU,K,)8 P8, 1ol J,0f theto] K, ot n, & Pt

AU S B 7HEA 9lo| BpYE =i

(=)

K7, 10Ky

MARINBS.73 D 2 22| CIE A= T M
(Pi/.Dp: 0.75~1.15)
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Ky 10Ky MARINB5.73 T2HS CHE 45 J4
(Pi/.Dp: 0.7571.15)

Kr,10Kg MARIN B5.73 T2 M2 CH5 Hs 54
(Pi/.Dp: 0.75~1.15)
i I -

K; =0.4329)% 9] =g #wsly, wdEe Adts B gga) 2o,

Pi/Dp J KT Kaq no
0.75 0.571 0.122 0.0181 0.605
0.95 0.704 0.194 0.0284 0.655
1.15 0.791 0.233 0.0443 0.623

JSF noE 22k B4 RIS ol gdte], A no#ts =t
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Ky, 10K,

MARINBS.73 ZR2H 2| CHE iz I 4
(Pif.0p: 0.75%1.15)

J=0.704%} Pi/Dp=0.959] wHolA 5,7} & gk(n,=0.655)S 7FIt}.
J,=0.704

K;,=0.192
My =0.655

Kg, =0.0285

Step4) ©H 30IM 28t J,E OI20 n S 1
j=_Ya
n-D;
v 8.64
n=—Ya_ - ~1.5933 [rps] = 95.6[rpm]
D,-J.  7.7x0.704 e e

X

Step 6) Z2A! 11+ SAHBUHAM 28 K, , E

ox= 0l80l Py 5

1]

?

oo

P.(=DHP)=27p-n’ D} -K,, = 27(1.025)(1.5933)’ (7.7)° (0.0285)=20,094 [kW]

P=cni>c=P/n’
c=P, /n®=20,094/15933° = 4,968

BHP = DHP / n; = 20,094/0.985= 20,400 [kW]

(at calm water)
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[£°]] 3-1-@

NCR = BHP-(1+ %} =20,400 x 1.15=23,460 [kW]

Nyer = $/23,460/ 4,968 =96.08 [rpm]

NCR[KW x rpm| = 23,460 kW x 96.08 rpm

MCR =NCR /0.9 =23,460/0.9= 26,067 [kW]

Nycr = 3/26,067/4,968 =103.90 [rpm]

MCR[kW x rpm] = 26,460 kW x 103.90 rpm

whebA ofd 1o ¥7]1® A} o] Propeller Design Point:,
[ Nucr,Prer 18 7102 AAE 3o}

Propeller Design Point = 23,460kW x 103.9 rpm (1.725rps)

50000

[kw]
45000
40000
35000
Propeller Design Point
30000
[MCR]
25000 Prck [NCR] /1
< —
20000 -
(DHp]  [BHP]
15000
NMCR
10000
5000
v
0
70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00

[rpm]
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[Z°]] 3-1-®
50000

(kW]
45000

40000 -

35000

30000 -

25000

20000 -

15000

I I R1
L — [MCR]
€ .
_ R3 e ——
- 4
r- [NCR]
R4 R2

10000 -

5000 -

0 -

70

75

80 35 [0 95 100 105
[rpm]

110

<71%4 7RTA84C Main Engine Layout Diagram ¥ 749l NCR,MCR Design Point>
7174 ¢] Engine®| 3]d57F #5HetR2, 71549 Engines AHEE (15

webd A 2-$ Engined AT

ZE FnollA 7lEd w1 A9, &£-o] of 2.2%5 7} stola

50000
[kw]

45000
40000

35000

30000 ! ! 1 ! ! ! L1

F
i
\
1
\
\
\
=
O
=

25000 R

3
|

20000 ! I [N S — -t —T1
15000 -
10000

5000 -

70 75 0 85 [0 95 100 105 110 115
[rpm]

ot

A4S a1eldte], MAN B&WS 6S90MCS A A 8.
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[E0]13-2
Step 1) F/MAZH (A /A, 73
AN ZeAY ARAARE 7= A E e goha 7HA.

A I A, =073

Step 2) &8 v; 714
AAMY &8 A 194 7IEo =z 7148 sld 449 23.0 knots= 12k 7F4.
oluj AA A9 Sea marging 13 DHP+ th&-3 o] AxthAT

P— NCRat sea water _ 23,460

P =DH ope X X - x0.98x1.022.=23, 401 [kW]

_ 5
Step 3) zAd1e =0V g gy= vy
(Fr)|FBo] AL ETE Z=2dA87 E53= 27)
P
_JZAZ:I/_H] 1 N %:p.nz,DFf.KQ

V, =V(@-w)=(23.0x0.5144) x (1-0.27) =8.64 [m/ 5]
Ko =CJ°
Neps = Nepy /60 =103.9 / 60 = 1.732 [rps]

P.n? 23,401x1.7322

Ci=o— o= -=0.2215
27V,° 27 x1.025x8.64

. Ky =0.2215%J°
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Ky, 10K MARIN BS.73 T 2 W2 CHs Adis T
[Pi/.Dp: 0.75~1.15)

08 +

Step 4) T2 UF A% FAL o83t oA ARuAAN A a&(T) we I 2 o

o Krg 33
J
P /D, Mo
0.75 0.595 0.612
0.95 0.670 0.642
1.15 0.715 0.592

b o g 2 Ao wetel, A p & AAF
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Kr,10Kg MARINBS.73 Z2 B2 TS Hi5 JH
(Pif.Dp: 0.75~1.15)

] 01 0.2 03 0.4 05 I 0.6 0.7 08 09 1

Jx =0.670001 4 HhEE 1, =0.6427} Ak 1w K, =0.191, K,,=0.030

Step 5) Step 4)ol4 & J= olgs Dr= 73

-
r]'DP_x
D, , = Va 864 7 [m]

T3, 1.732x0.67

X

Step 6) 7% Dr ot Kroh 222207} ofm o4 s7sle 292 Z2gest Yokste

e BEHEA FQ.
RT

. 4
244 2): = pn® DKy

R 1353
TS = =
1-t 1-0.201

=1,693 [kN]
T, =p-n°-D,* K, =1.025x1.725% x 7.44"* x0.19 = 1,789 [kN]

T, <Tp (2t0]:96.5) |22 23.0 knot Bt} o] & &80 7FAd 5 grh.
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&¥S 2.0KnotF7F3te] Al4FSHA (teration 1)

Step 2) 3 v; 7}4, 25.0 knot

_ 5
Step 3) 28418 Ke=C g gz wa

(Fr)|Fo] AL ETE Z=2dA87) E53= 27)

g

P 2 5
—=p-n°-D.”-K
om P P Q

V, =V (1-w) = (23.5x0.5144) x (1-0.27) =8.82 [m/ 5]

Ky =CJ°

2 2
C - P-n - 23,401x1.732 _=0.2008
2npV,> 271 x1.025%8.64

. Ky =0.2008xJ°

Kr10Kg MARINBS.73 T2H 3 CH5 s G4
(Pif.Dp: 0.75~1.15)

08 7
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Step 4) Z2HY 9= F% JFAHL o83 o8 FAH|A Al &&()e Y 9 2 o

o Krg 79
J
R /D Mo
0.75 0.608 0.612
0.95 0.675 0.645
1.15 0.748 0.601
Ky 10Ky MARINB5.73 H2He| O de 4

(Pif.Dp: 0.75~1.15)

1.15
095 f 3 -

39S ol g3l 24 B wxkalel A 5, & T,

Jx=0.675 . K;,=0.191, K, =0.029, 7,, =0.65

Step 5) Step 4)el4 73 J& o]g8 Dez 73t

-
" n'DP_x
D, , = Va 882 749 [m]

0.3, 1.731.0.680

X
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Step 6) 7 Dot Krzl 22007 o8 904 2781 3¢ Zzder}
Wokshs 27)S wEsEA] el

x4 2):

R =C, = p-S -V =1.998-107 x = x1.025x9, 408 (23.5x0.5144)" =1, 412[kN]
2 2

7 _ R _ 1412

= =1,856 [kN
> 1-t 1-0.201 [kN]

T,=p-n?-D,* K, =1.025x (1.731)*x 7.7 x0.191=1, 746 [KN]

1880

1860

1840 P

1820 //

1800

1780 T /

1760 ==

1740 ~ I —

1720 e

1700 ‘//

1680 ; . . . . . .
22.9 23 23.1 23.2 23.3 234 235 23.6

g e xE) T (EERR7 e FEH)

Iteration 23 : T2A2 AHD,) : 7.49m, (V) : 23.2 Knot HX|(P;) : 7.11m
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[&°]] 3-3

Stage 2 oA 3 D, =7.49 m

R/D,=0.95

R
1—Tt=p N D" Kr
3= = Ya
n-D, J-Dp
K Z—RT -iz RT . JDP 2: RT
' (1_t)'PDP4 n’ (1_t)'p'DP4 Va (1_t)'p'DP2'VA2
C,= i 2 2
1-t)-p-Dp" v,
R, =%-p-CT-S-v20]E§ ThA] 22w,
1 p-C; SV 1 C,-S
2

2

1-1)-p-D.2v2-(1-w)? 2 (1—t)-D2-(1-w)?

Cr7t &3l met Walx giva siwl Coe IS ghe 7hadh
w}epA]
-3
c -t cTz.s 2 _1 198810 2><9,4O8 0389
2(1-t)-D,2-(1-w)? 2 (1-0.201)x7.49° x (1-0.27)

K
T5=C,=0389

Part 1 - 33
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Step 2) K; =C,-J%9 wgel dZate J @t 299 @S 73

sefo] webA Cogko] M i thowt o] K, /J2elxE c1eld CogtelAel J gt i)
o modte A% s Aol el

K1 10Kq MARIN BS.73 Z28 3| CH5 H5 §4
{Pi/.Dp: 0.751.15)

lo

0.8 <
S
| T | | | | e
] | | 2 ™ | | E 0.95 1 -
0.7 7 /,'}2.——\
) -
- . | ” |

06

0.5

04 L

0.3

0.2

01

o
1] 0.1 1] 0.3 04 0.5 J 0.6 0.7 08 (L] 1

webA] J=0.698, 7,=0.652 ©]i, Z1wje] K;=0.185, Ko=0.0295 ©]t}.
V=22 knotsE W] 3] ZQa3 3Hd5e npES 3] HAf

v, 867
J-D 0.698x7.83

p
DHP = Rvs  _ 1,353x23.2x0.5144 =22,112 kw (In calm water)

To M Mr 0 e5x E"9200) 1 00n
(1-0.270)

n= =1.59 rps (95.2 rpm)

DHP 22,112
7 0985

BHP =

= 22,448 KW

e SelAE vHb gy oR Pl ot gt

VS RT BHP NCR
22 1,232 19,470, 95.15
23 1,347 22,248 99.47
24 1,466 25,277 103.80
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332000

yd

31000 /
29000 /

27000
MCR=25,816 kW
25000 P
15% Sea Margin / 103.86 RPM
23000 =k
21000 NCR=21,913 kW

19000 /
17000 /
15000 | | |

20 21 22 23 24 25 26 -

115

110

105 /
100 /
95 /
90 /
// Service Speed

80 ' ! ' T T T 1
20 21 22 23 24 75 75 27

Aol HAE A FAA AFE VIEem 7 vpE-3de S4de2 NCRolA 9] v 3t MCRel A
o] 3ol A 24.2 knots®] £ vk AA] Ak nlgel A &38R R, Sea margin 15%5 et

W, 23.2 knots7} &3} £&&o] #
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4. A9 AL A
ICLL7|s=oll whel &4 Add} HA A Fo|S AXtstar, AAA0] o] & WEE=X] HESIA Q.
Given : ICLL 1966 A& % @& & (4 AAD in English version

3,700TEU Container shipe] A& A4F Table
3,700TEU Container ship9 G/A

(A8 dolLye] BAA]
Z7] A GACA Ad Aot FAH A B AT, v A

n

4g ol gatol +4F + Atk

L, =[0.85-D,, — (T, +1)]-0.6248+ L,

[0.85-D,,, 149 C, %84 (Kanda®) 2]
Cb = CbO . (085 D/T)(Cwolcbofl)

where, C,,=(1+2-C,,)/3
Cho: A8 mbA 578 C,
Coo: A8 Al E5014¢] C,
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[4. 2d AL =]

Step 1. 8 A&@(F)T3}7]
Z7) AA GAA Ad Aot SR A Fe AF, EANA Fold BAAE o] &t 4T 5

o,

facs

L, =[0.85-D,,, — (T, +1)]-0.6248+ L
—[0.85-15.588 — (L1.0+1)]-0.6248 + 246.20
=246.98m

A& AXA], Dpgs Base linedl Al A& 733711 9] =2 Aglo|t},

A3 ol sjFsl= B4 AAS FF HEFFUCLL Reg. 280~ 2=t}
(Table B, ZAHlH 442 B-typeol £3tt}.)

Length of Freeboard
ship(metres) (millimetres)

241 3893
242 3906
243 3920
244 3934
245 3949
246 3965
247 3978
248 3992
249 4005
250 4018
-.F, =3,965 mm

Step 2. C, ol gt 4 (Reg. 30)

AAMe C =0.6131% Fax5 Aol F4 85

(oI5t 4@ A A4Sl CyE 0.85-Dyy AHIC,E SvIstel, 47 FF10.78mAA Sl Cy= Gy 2
E7]%)

[0.85:-D,,4 A1XC, F44(Kandas] 4)]

C, =(1+2-C,)/3
= (1+2-0.6600) /3
=0.7733
Cyp: AE oAl S04 C,
C,o: A WAl E5elM el C,
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C,=C,-(0.85-D JT)(Coo/Coo D)
=0.66-(0.85 ,19.3/12.5)(0.7733/0.6671)
=0.6915 (at 0.85-D,;;)

[Cpol T A% AA]

(C, +0.68)

C,7} 0.688T} & 7% Fr(E471d) 136

X

o= Adgk At

52
o

C,7t 0.681T e A5 |47

714 C, % 0.85D, 914 2k

AAR B, Cy7F 0.68K T 2 A §-olt).

Col g A g )%
_ 3065 (0:6915+0.68)
1.36
=3,998 mm

Step3. Zolo & +3
A3 73 stringerd] FAE 0.0152 7}1# 3k},
Df = Dmld +tstringer
=15.588+0.015
=15.6
4714 D A8 @B7EA1 9] A el

(A golo] e £3F ALH]

(D, L, /15)xR2+2 54 %7447

Dy >L /15 R=L,/048 (L, <120m)
R=250 (L, >120m)
D, <L, /15 (L, /15-D,) xR+ 4% 7447

L, /15=246.2/15

=16.47
Df <Lf/15 °o]|2&, (L, /15-D,)xR & 43S #aA 0t

oluf, R=250¢|t}.
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Murzlolol @4 FA (L, /15-D,)xR
= (246.98/15-15.6) x 250
=-215.6

Step 4. AFd 2% +A
7h AFEe] Aol(Ly)er e Lo W9 el = AF FEo Hytdol S w3},
AAMe AS L, =L olth

L, =L; =246.98m
thawe] g% R8s 9o 2y
Ly [m] AQE 2 [m] | 2 g A% [m]
30°] s} 0.9 1.80
75 1.20 1.80
1250]% 1.80 2.30
AAR A A AnjRe] FFE EolE 1.8m, L ¥ro] AR kol 2.30

AARS As,  FaAol(le)=  EHWE = AT AAlEel(Ha)rt
82 fFadol(le) = A

whetA],
L, =246.98m

eh) AAA S fFadel(le)7t 122m ol delmz AdS 1,070mm 4 At
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Stepb. @39 93k +4
7P & ¥9 AL B8 d359 EF ¥o] Sy & ALLET.
L, =281.05m
Standard Actual
21 A Produc Prod
Height Ordinate | S.M Ordinate | S.M
t uct
AP 25X (L;/3+ 10) 2,308 1 2,308 0 1 0
k- L/6 11.1X(L¢/3+10) | 1,025 3 3,074 0 3 0
vk [ L/3 2.8X(L;/3+10) | 258 3 775 0 3 0
| Amidship |0 0 1 0 1 0
Pt Fo] As=8.34(L,/3+10) 6,158 Aa: 0
Amidship 0 0 1 0 0 1 0
2] L/3 5.6 X(L/3+10) 581 3 1,551 0 3 0
vk | L/6 22.2X(L/3+10) 2,302 3 6,419 0 3 0
| Fp 50.0% (L/3+ 10) 5184 |1 |4,616 |0 1 0
i Fo] Fs=16.68(L;/3+ 10) 12,316 | Fa: 0
Aa— As
Deficiency of Aft sheer : Q =-770 mm
Fa—Fs
Deficiency of FWD Sheerg =-1,540 mm
ey —770-1,540
HAs o FEo] (St)=——————=-1,155mm
W) AT Folo nE @359 FAH(HA d39 HAEol)
5248 25.8
Forecastle deck (Sof) : lxi: X =31mm

3 L 3 246.98
y:FP EE APOIA AFo] AA0](3,200mm) s}
wehA] 900mm7} ek,
Li= Eeoh) 0% i A7 Btdol (05003 x2
=25.8m

i

T 0] (2,300mm) e 2

L g

Lf

y 1 FP HEE APA 5] A% °](0.0mm)et
welA, 0.0mm7} gk,

Poop deck (Sop) : %X

iT

E+=0](0.0mm)e] A}
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wetbd AA d5 o] Fi Eo] So=Sof + Sop = 240 mmo] FH T},

o) @zl

e

T4

Aol o3 AL va3 2o

(St+S0)x(0.75—-0.5r,)mm
=(St+S0)x(0.75—(Le/ (2% Lf))
=(-1,154+31) x(0.75-(246.2/ (2x 246.2))
=—-280mm

S,(mm) =& T 2] FF350]

S(mm) = A A H o H 1t 50|

r,=Le/Lf

wheb A, A A A (4,100TEU AEol|A)e sz o3 4=

&

Part 1 - 41
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Step 6. 3}7] WA &

Cp ol @& 414 3,998 mm
Zlolo] W& 44 -215 mm
Aol e 4 -1,070 mm
dse mE 74 280 mm
Y a4 2,993 mm
AdE 7ol 15.59 m
&8 sk7] vt E5 12.59 m
AL vk E5 12.50 m
o 0.09 m

Step 7. & AF Fo]
[Minimum bow height®] A4t ]

L; <250 B, = 56L;(1-L;/500)*%1.36/(C+ 0.68)(mm)
L; > 250 B,, = 7000x1.36/(Cy+ 0.68)(mm)
C,<0.68 A$elE C,=0.68

Lf > 250, Cb<0.68 => Cb = 0.68

B, =56xL, (1-L, /500)x136/(C, +0.68)
— 56 246.98(1—246.98/500)x 136/ (0.69+0.68)

=7,000mm
AA A =ol(Ba)
Ba=3§ Zj%"‘FPoﬂ}‘-]/] Ho+ A E {’—,_1014‘/{1‘?— E’—J.:O]'Ftstringer
=2993+ 0+ 3,200 + (19,300 - 15,588) + 0.015
= 9,920 mm

Actual BowHeight(H,) > Minimum Bow Height(H,,)
9,920 mm 6,940 mm
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