Innovative Ship Design

- Midterm Exam -
April 7", 2012

Note: Budget your time wisely. Some parts of this exam could take you much longer than others.

Move on if you are stuck and return to the problem later.

[Reference Datal
7,000 TEU Container Carrier




[Basis ship]

Table 1. Principal Particulars of 7,000 TEU Container Ship

PROJECT NO. SNU 40
PROJECT NAME 7,000 TEU CTN SHIP Design Ship
DIMENSIONS L.O.A (m) 302.0 302.0
L.B.P (m) 288.0 288.0
B mld (m) 40.0
D mid (m) 24.2 24.2
Td mld (m) 12.0 12.0
Ts mid (m) 145 145
Lbp / Bmld 7.200
Bmld / Td 3333
Cb at Td 0.691
Cb atTs 0.721
LCB (%) -1.30% -1.30%
Cm at Td 0.972 0.972
Cb / (Lbp/Bmld) 0.096
FRBD Type/Deck Ht (m) B/20.144 -
LWT[t] Ws 19,670
Wo 4,320
Wm 3,710
Total LWT (t) 27,700
LCG x VCG (m) -21.600 x 15.972 -
DWTIt] At Td Total Container 60,900(=4,350 x 14)
Water ballast 0 0
Fresh water 4159 4159
Heavy fuel oil 7264.1
Diesel oil 3721
Lubrication oil 464.4
Deadweight constant 900 900
Total 70,317
At Ts Total Container 74,228(=5,302 x 14)
Water ballast 12,385.5 12,385.5
Fresh water 415.9 415.9
Heavy fuel oil 7264.1
Diesel oil 3721
Lubrication oil 464.4
Deadweight constant 900 900
Total 96,030
Displacement At Td 98,017
At Ts 123,730
LENG Bulb + Force Part (m) 9.0 + 12.85 -
Cargo Hold (m) 204.1 -
P/RM + E/RM (m) 0+60.7 -
Aft Part + Trans. (m) 10.4+5.0 -
CAPA Hatch Cover Type Pontoon Pontoon
Complement 30 30
Cont.(Hold/Deck) (TEU) - -
14mt Homo. Load (TEU) at Scantling Draft 5,302
14mt Homo. Load (TEU) at Design Draft 4,350
Cargo Total (TEU/m?) 7,000
W. B. T. Total (m3) - -
F. O. T. Total (m3) - -
SPEED Vs Guarantee (knot) 24.2 24.0
NCR Portion (%) 90 90
Sea Margin (%) 15 15
Prop. BladexDia.xNo 6x8.8 6x?
M/E TypexNo. B&W 9K90ME9
NMCR(kWxrpm) 51,480 x 94




MCR(kW xrpm) 51,480 x 94
NCR(kWxrpm) 46,330 x 90.8
TRIAL(KW xrpm) 40,290 x 86.7
DFOC at NCR (t/day) 187.1 -
Endurance (nm) 18,000 18,000




Figure 1. General Arrangement of 7,000 TEU Container Ship
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Figure 2. Midship section of 7,000 TEU container ship and transverse clearance between containers
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Table 2. Container stowage table
HOLD No No.8 Hold Lo No.5 HOLD No.4 HOLD No.3 HOLD No.2 HOLD Mot HOLD
HATCH N ESOR No 15 No 13 Hat No 1D Hat N8 Hat No5 Hat No2pat | N bat | -
Bav |20F7| - |87 |65 | 63 91 | ag | a7 | as |43 | a1 | 3e | e | 35 |33 | a1 | 2 19| 17 BN
no (a0 FT| o 55 52 50 a5 a2 38 34 30 15 5 2
s1H | a2 |15 |16 |15 [16 |15 |15 |16 [ 15 |15 |5 192
il sz |15 |18 |18 |16 |15 |15 |16 |15 |18 |15 |16 |15 |16 |15 |16 |15 |15 |18 32
s1H | 52 |15 |18 |16 [16 |15 |15 |15 |16 |18 |15 |15 |16 |18 [15 |15 |15 |16 |15 |16 |18 |16 |15 |15 |15 215
Al:j 5Tt a2 16 16 18 16 16 16 16 16 16 15 156 18 16 16 16 18 16 16 16 18 15 16 186 15 16 16 15 156 16 15 16 14 542
] 4Tt a2 16 18 18 16 16 16 16 16 18 15 156 18 18 16 16 18 16 16 18 18 15 16 18 16 16 18 15 156 16 15 16 14 14 12 558
E
O il T Il I S R I R R I R I B R R I TR R o W I M G B R B e e A

2ND [ 32 16 | 18 | 18 16 16 |16 | 16 16 | 18 | 18 16 |18 |16 |16 | 18 | 18 16 16 | 18 | 18 16 |16 | 16 16 16 | 18 | 18 16 |16 | 16 16 |14 | 14 12 568

157 28 15 16 16 15 15 15 16 15 16 16 15 15 16 15 16 16 15 15 16 16 16 16 16 16 15 16 15 15 16 16 16 14 14 12 564

SURT[ 252 (128 128 | 128 (128 128 |[128 [128 |128 | 128 | 1268 |112 [112 | 112 |112 [112 (112 (112 [112 | 96 [ 95 96 96 | 96 96 80 | 80 |80 80 | 8D | B0 80 70 | 96 48 3,738

14 |14 [ 14 |14 |14 |14 [14 |14 [ 14 |12 |14 |14 [14 [14 [ 14 |12 |14 |14 |14 [14 [14 |14 |14 |14 [14 |14 |14 |14 |14 |14 |12 |12 |2 | & 480
87 14 |14 |14 |14 |14 [ 14 [1a |14 |14 |14 |14 |14 |14 |14 |14 |14 |14 |14 [ 14 [14 |14 |14 [ 14 [ 14 |14 |14 |14 |14 |14 |14 |12 |12 |8 |5 458
} 14 [ 14 |14 [14 |8 |8 |14 |14 |14 |14 |14 [ 14 |14 [14 |14 |14 [ 14 |14 |14 |14 [14 |14 |14 |14 |14 |14 [1a |14 |14 |12 |12 |10 [ 85 | 4 440
571 12 |14 |14 |14 | 8 [ 8 |14 |14 |14 |14 |14 [14 [14 |14 |14 |14 [ 14 |14 |14 |14 |14 |14 |14 [ 14 |14 [12 |14 |14 |12 |12 [10 | &8 | 4 2 426
: 5T 0 (12 (14 | 8 | 8 |14 |14 |14 |14 |14 |14 |14 |14 |14 |14 |14 |14 [ 14 [14 |14 |14 |14 [14 |14 |14 |14 |12 |12 |10 |8 |5 |2 |0
I
L 4T 14 |14 |14 |14 |14 |14 |14 |14 |14 |12 |14 |14 |14 [12 [0 | 0 |12 [14 |14 |14 [12 |12 |10 | 8 |5 | 4 2 | 306
L | 3RrD 14 [ 14 [ 14 [ 14 [ 14 |14 |14 |14 [ 14 [ 14 |14 |14 |14 |14 0 0 |14 [14 [ 14 |12 |12 |10 8 5 4 4 0 0
2ND 14 [ 14 |14 [14 |14 |14 |14 [14 |14 |14 |14 |14 |14 [1a f o | @ |14 |12 |12 (w0 |8 |8 |85 |a|a ]2 |00 278
18T 10 12 12 12 12 12 12 12 12 12 12 12 12 12 o 0 10 10 El 8 5 4 4 2 a a o a 218

SUBT 0 54 | B8 | B8 70 52 | B2 122 | 124 | 124 | 124|124 | 124 | 124 [124 (124 (124 (124 (124|124 (124 | 7D 001122 (120 | 118|114 [108 (102 | 84 | B4 86 | b8 | 30 20 3274

(GRAND TOT || 252|182 | 194 | 196 |198 | 180 |180 |250 252 | 252 | 252 | 236 |236 |236 236 |236 | 236 | 236 |236 |220 |220 (166 (1686 |218 216 |198 |1D4 [188 |182 |1/4 | 164 |148 | 128 | 88 88 7,012




Table 3. Resistance estimation result of design ship

(In calm water)

SPEED (Knots) | EHP (kW)
19 14297
20 16758
21 19610
22 22966
23 26979
24 31842
25 37802

w=0.358

£=0.209

Nr=1.020



Figure 3. Propeller Open-water Curve of MARIN B 6.98

MARIN B6.98 Propeller Open-Water Curve (Ae/Ao =0.98)
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Figure 4. MAN B&W Diesel Marine Engine Catalog

K90 MAN B&W
T
MEP SFOC
6 34,320 KWyl bar | g/kith
7 40,040 5,720 b 200 | 171
ME9 8 45,760 . Ly
Sroke. g 51,480 4560 — 180 | 164
10 57,200 2
2 870 mm 4000
11 62,020 - L
12 68,640
B4 94 rimin
MEP SFOC
& 34,380 KWyl bar | g/kwh
_ y
7 40,110 5,730 = 200 | 171
choke o 51,570 4 550 — 160 | 164
e 57,300 2
’ 11 63,030 4,150 Le
12 68,760
104 rmin
MEP SFOC
6 27,420 KWyl bar | g/kivh
7 31,990 4570 L — 18.0 171
Stroke: ° 41,130 3,650 184
A 45,700
! 11 50,270 3,130
12 54,840
89 104 vimin

—mmmmm

mm | 11210 | 12,680 | 14170 | 17,360 | 19,056 | 20636 @ 22124

Mark & mm | 12802 | 14404 | 16006 17,608 | 20,060 | 21662 | 23,264

Dry mass:

MES i Q45 1,070 1,200 1,400 1,580 1,685 1,820

ME-CS i 005 1,025 1,150 1,340 1,430 1,615 1,740

MC-Ca i Qa1 1,111 1,259 1,415 1,561 1,686 1,826
_—“““““

4,936 1,750 Ciata is available on requast

ME-CS mm . 4,760 1,700 13,375 12 550 12,325

MC-CE mm 1.602 4 286 1,699 12,800 12,600 12,375

* Oyl distance 6-3 oy, Syl 10 cyl 17 ol 12 oWl

mim 1,460 1-6:1,480 | 1-5:1.480) 1-6:1,480 1-6:7.480
mim - 7-89:1,688 | 6-1007,688| F-11:1,688| 7-12:1,588



K98 MAN B&W

[ oL Lk
MEP | SFOC
5] 37,380 KW/, . bar /kWh
7 43,610 6.230 — 192 | 171
ME7 8 49,840 I
MC7 )
9 56,070 5,000 ~— 15.4 162
_ 10 62,300 2
;i;'s"e' 11 68,530 48304 |
oREmm -y 74,760 -
14 87,220 a7 dimn
MEP | SFOC
6 36,120 KWy, y bar /kWh
7 42,140 6,020 — 192 | 171
:;E'g; ] 48,160 ‘60 Ly
_ 10 60,200 2
Eigg"e- 11 66,220 4510 Lt
mm
: 12 72,240 _
14 84,280 a7 104 timin
MEP SFOC
B 34,320 eyl bar | g/kWh
MES 7 40,040 5,720 L, — 18.2 171
8 45,760 c o
MC6 -
g 51,480 2500 182
10 57,200
S 0 mm o
: 12 68,640 _
14 80,080 84 94 rmin
MEP | SFOC
6 34,260 KWy, 5 bar /kWh
7 30,970 5710 — 182 | 171
hh;g-gg ¢ 10099 51607 |
_ 10 57,100 2
E?SE";'N 11 62,810 41401 L
: 12 68,520 _
14 79,940 104 timin

i | 6oyl | 7oyl | Soi | 9ok | 10 | Tl | 120l | Mo |

Mark 7/8 mm | 12,865 | 14,615 | 16410 | 19135 | 20,885 | 22,635 | 24,385 | 27 BBS

Dry mass:

MET/& t) 1,067 1,220| 1437 | 1581 | 1,755 | 1,805 | 2058 | 2,328
MCT /G t| 1,166 1,315| 1,536| 1697 | 1,882 | 2034 | 2,190 | 2,446
ME-C7/6 t) 1,046 1211| 1,393 | 1,532 1,680 1912 | 1,975 | 2,246
MC-CT/6 t) 1111 1277 | 1472 | 1618 1,774 | 1947 | 2080 | 2,405
_—I-_“““
MET/E mim 1,760 1,700 13,376 13,076 13,450
MCT /6 mim 1,760 4,640 1,700 13,400 13,126 13,275
ME-C7/6 mm 1,780 4,370 1,700 12,750 12,425 12825

MC-C7E mm | 1,750 4,370 1,700 12,825 12,875 12,825



