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A Study on Dry Bulkers’ Optimal Deadweight and
Speed under Certain Available Cargo Lot Sizes
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Abstract

The economy of ship’s size and speed is affected by the freight rates, sailing distances, cargo
handling rates, fuel oil prices and even interest rates of the borrowed funds. It can be a step
more powerful measures if the ecoromic evaluation model takes in a cargo lot size which pre-
vails in the shipping markets,

This paper has dealt with hypothetical cargo lots which happen to the market with uniform
distribution in probability.

The evaluation models are either profit maximization method or cost minimization method.
The former compares among different voyages in profitability to the invested funds, the later
defines the transportation efficiency in ton-mile unit and be used in comparing two or more
transportation means.

This paper adopted both of above methods to derive out ships economical evaluation contours
for the various ship’s speed and deadweight for certain cargo lot sizes, which can be used as
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important managerial decision data in purchasing ships or selecting a
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the proposed voyages.

most profitable one ameng

This evaluation contours will also be cfficiently used in appraising so called “handy size ships”

in connection with port water depth and conditions of . voyage tracks.
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3) M BPD
PI=0.5814504 x 10~ *FSHIP-(. 6835264 x 10*
4) 2 OR(TG)

GT CTO CTC
o>l s *ors
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5) iti

6) LHEH

7) P

8) MK

3-2-5

1) el

2) BRI

TG =150 DWT %~

1 (PO)

,___4 -
10, 000

PO=WH+GC+PI+TG

W 5 (FAM)

FM=WFxFMB

MR (FG)

FG=WFGxWGB
F=FM+FG, F:il5{&

A 7 (0C)
OC=PO+F

R

i (HC)

__—0.398
HC= 771,000

sk (MC)

_ 0.724
Me= 110,000

3) 4L (BC)
= (HC+MC) xCF

4 W

Ay N

5) ¥ &

6) HyEIG

7) B

9

£ (RD)

RD=
10 sz

x WSHIP*+209. 669 x FSHIP+-4, 021, 039

x BHP: +42.758 x BHP+5, 633, 050

o) glel Ao i (BCN)
BCN=CFxBCx (1—RD)¥"!

% (CC)
CC=—=

B (INS)

RIT(1- H’IT)*’L
T4+ RIT)St -

x BC

INS=RISx BC, RIS : [{:Fkt7s

L R R PAD
PAI=40,000

OFF =50, 000
O
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CW =314, 900
10) MBS s Mg (HME)

G x FSHIP )”-“” 1
X

HMR=7881. 48><( o

11) BLHs ik (EMR)
EMR=15,209% ()" X oo
12) HiinisInd (SMR)
SMR=HMR+EMR
13) MM EEE (CON)
CON=84.985x WSHIP® +120 « BHP?
14) A (VO)

_N) 0.529

VC=CF(CC+INS) + PAT+OFF+CW+SMR-+CON

3:2:6 BEDW

1) g Gl

AAA Vy Le ilihel e},

2) WIfELR I E B (CTO)

ol 714 JMIREEE S RS
W(CAVO-CEO) 2 x} 244 W CTO=SC, §Hasl i
B} F a) CTO=CAVO, #ne] #ihe)i(SC)s] §
{CAVO+CKO)9| 9%

3744 W E vhFe] AlAkabel
FTHE N (SC) o]
TR AEgN O

_on (CAVO-CKO-5C)*
CTO=SC- 15 ind

3:2:7 BERBAB((RFR)

wc\ /CTO

RFR=({—XS ve

3-2:8 EMFEERE (APR)

YTC=VC+OCx NV
YTP=FRxCTOxNV
YTB=YTP-YTC

YTB
BCN

RﬁP

W fAne] Watae el 1Ltk
UhEEh |

xCTOx NV x100

TC,=1,364.60(V/v L)*—3,562.74(V; v L )*42,582.9(V/y L) ~103.08

Eghel T
iR (CAVO-+CKO)
- FIRAbe] (CAVO - CKO<SC<



1€ WEIMIBEEE B8 1%k, 1984

4. ¥ B B H

4-1 SERE ®el 27 (Lot size)o)l m2 FFRAEK HEFRA WK

4-11 ERFERS HEReO| BAE

fninte e =719 ERe) W Bod MIDERE R OWE o) Ak
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E 7 EXRERER L) RS PN

L Sinoi) | |2 Moy | MER B | MXER [ALIES
‘ 78 120 | 32610 | 2379 | 98 | 261 | 2410 | - 7.06
T 120 | 2611|237 | 102 | 26| 2% | - 50
% 238 120 | 32611 237 | 10 | 261 | B8 | - 08
NEET 120 | 3260 | 87 | 14 | 60| B8 | L3
B 120 | 361 | 27 | 118 | 2611 2885 | 35
| somle | 16 |2em1| s | 42 | 24099 88 | 50
ﬁ LS00 mle | IL8 | 20052 | 118 | 44 | 28209 | 1218 | 21.%
BoloS0mle | 120 | 3087 | 152 | 138 | 3000 | 155 | 1640
(ﬁ 350wl | 120 [31739 | 869 | 132 | 08U | M | 87
5500 mle | 120 | 3261 | %55 | 120 | 32611 | 255 | - 05
LO0Gon/day) | 118 | 20152 | 3.00 | 108 | 3000 | 3w | - 575

Z 400000y | 12,0 | 32610 | 2514 | 120 | 32611 | 2514 | - 014
& | 1000wy | 120 | 3611 ] 2299 | 122 | 361 ] 2% | L
(LZ) 15,000(on/day) | 120 | 32610 | 2398 | W4 | 3260 | BB | L%
16,000 (onday) | 120 | 32600 | 2302 | 144 | 32611 | 14 | 2w

.._38__



AR EG SR REESDY SEEKERE U 9 ki Bw WE 23
& 1 Fi

o Kol F4EF MHTFIH LS @RI MEREE LY AuERY dUel ZA Zubald

) 4260 PIAREY FEEZE, ESER, TS HE EREE KR MERIEE Roone E
ALtios] BEEAT SeE o, HEFERe] X 27bE W F I AR e S
& 9 I EHFEE] B g ASG, FE A4S ESRINAE e TREE RE
ru el el whEs JelJm e 778Eel AU, AEQ A MR R E
LElAl vepdS & 4 vk o] HAe i EHKAA WAk ol FIFE, N, MMAm AR &
dAE e sfRER veldeh

olal zo] MY HWJre- BB SFEO ST REEIG SEE & 5 ek A, 43RS
M2 waEd R MEske ] e SRME, EEE, FITE, MAFE i#ﬂ‘iﬁﬁ‘?ﬁé %o HERE
ek EERFIT FRY 2SS FREE RRY SHARTE el wepA ek st Ay AF&
SR EEAR e e el $E & 4 Yk

o BEEAS A ®it 93w 2 2de A% ¢ F drh L R o4
% A

5. MEZ7I BN FRER DIXe &

W R EARISS AR, FUAS FITH, 0 50 Rl wheh sibshed o) & ER)
SIS n A BEe Bl Bl £ PR 4 M HHIE NREAsIHE 3
o # MG Wekel 10% WEARAE @S AT FUIES kebed i st e o7
of A JATTINES = EM BT Wkeel Tk ATERS) mEel B IR @il o
ol % BOtoE FIREE Hga vk
NS P, 4 HEE Vb shd EAURIMNTY 4 Elel B MWk (en) &
AHFRES BGE _ AP AV APV
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Pt

o

& 1. &4, Dry bulker (Single screw, Diesel engine)

SHIP'S
NAME

DISP.

GT )

LOAD
DRAFT
(H)

D.W.T

LxBxD

DWT

/s B/H

LD

L/B

G . |SPEED

G.T/-

v DISP.

D/

LM

A | 5,697 {11,801

8,903 7.630

113.00% 19.00 % 10. 50

2.490 110.762

5.947

0703 6,000} 12.2

0.64] 0.483

1.376

14.810

B {5918 {13348

10,707 { 8.300

116.05x 18.60x §.50

0.802 | 2.241{ 12.216

6.238

0.727 | 4.500( 13.5

0.692{ 0.444

145

13.962

C 110,182 )21,4%

16,016} 9.200

131.50%22.30% 12. 25

0.645] 2.424110.735

5.897

0.797) 8,300] 16.3

0.785] 0.478

1.3%3

14.293

D | 10,287 {21,6%

17,337 9.3%

136.0021.60x12.20

0.7991 2.304 | 11.148

6.2%

0.788 ] 8,000 14.6

0.691} 0.469

1.301

.44

E 12,367 | 25,337

19,7% | 9.8%

146.00x22.80 % 13. 40

0.781] 2.304 | 10.8%

6.404

0.769 (10,90 15.2

0.695 ] 0.488

1.3

14.75%

F 16,319 {34,220

27,702 | 10.224

163.00%24.60x14.20

0.810 | 2.406 10479

6.620

0.835 | 11,550

1.6

0.631  0.476

15.943

G |%.19% {49,217

37,800 | 12123

173.20x27.60X18.50

0.767 2.2 9.362

6.275

0.850 | 12,660 | 16.0

0.671] 0.53

1.52%

14.287

H [5,70815%,0%

41,643 [ 11.025

184.00x29. 50 X 16. 70

0.8721 2.676 | 11.018

6.237

0.83 | 96001 M4.0

0.570 ¢ 0.513

1.515

16.689

¥4

2.390 ] 10.952

6.239

0.788

0.485

1.370

14.904

*2 BREBEW—PARL(G)

0 g

A

B C

DWT/FSHIP

0. 754

0. 802

0.745

0.799

0.781

0.810

0.767

0.872

it B OfE

0.773

0.773

0.780

0. 780

0. 784

0.795

0.822

0.823

® 3. Bl —HrkEW

A

A

B

¥

e

16,98

16.05

15.52

16.00 | 16.31

16.

47 | 15.50

16.38

16. 06




IR R ARG o2 WARRUAR S ATaNIGLNDE X Y RES W WA

®4 Avr22 TC e HE TC (B
VWL | 0570|0631 0.63¢ | 0.671 | 0.691 | 0.692 | 0.695 { 0.785
Ayred] TC,fi| 468 457 456 440 430 430 428 386
iHHE TC{# 464 451 450 438 430 430 429 390
& 5. 25k @A oA A BOBREER
Full Full Load #§ Ballast ¥
8 & | BHP [ [ v | R | D] W] R
' (K/T) (K/T) | (KTS) | (K/T) | (K/T) | (KTS) | (K/T)
Korea Pacific | 57,98321 12,800 | 57,700 { 10.%° 37.° 29,050 | 11°° 3.3
Korea Rainbow| 57,983.'%) 12,800 | 57,500 | 13.%° 41.° 26.110 | 13.%° 32.7
Kimhae 67,507 | 15,000 | 68,500 | 11.%¢ 378 35, 400 13.%¢ 40.°
West Junori  |126,953.°4) 21,000 | 126,850 | 13.°° 63.¢ 58,250 } 14.+ 58,2
F 6. AN AERS HAR
EEER | 0% | ug | 124 | 1% | uw | 158 | 16
i B & 20. 56 18. 88 17. 46 16. 23 15. 17 14. 23 13. 40
i 4L 174 184" 194 20%° 21% 229
=1 12.67 12.01 11.41 10. 88 10. 39 9.94
& 7. M ME
F i 1 2 3 4 5 6 7 8 9
FARME 88.0 1 77.4 | 68.1 ] 60.0}52.846.4 | 40.8 | 359} 31.6
F 4 10 11 12 13 14 15 16 17 18
FRME 27.8 {24.5|21.5{19.0 |16.7 | 14.7 {1229 ]| 11.4 | 10.0
&6 # M #H
i £ A B C D E F -G H
FSHIP(a) | 11,801 | 13,343 | 21,490 | 21,696 | 25, 337 | 34, 220 | 49, 277 | 50, 026
H (m) 7.63 8.30 9.20 9.40 9.90 [10.22 |12.12 (11.03
B M B 475.7 ) 514.4) 629.9| 642.1| 701.6| 781.6]1039.4| 974.4

27
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BB 14, 1084

B B £ X g
® 904 W M
MRS 80, 2)
& 5 B it ($/hr) 0 R R i %
1,000. 0 113 142
1,500.0 154 193 B, F.O%e
2,000.0 191 239 Pt B ek
2,500.0 217 271
3,000.0 245 306
3,500.0 272 340
T20. 0y A M s
8198 W ZEMATEED
& # E ($) LUES AL B
DISPT | DW.T| BHP | LXBXD
D BREE PR R it | BP | A
L B 19,00 | 820 | U6 x2.8x125 | 6,422,000| 6,578,000} 13,000,000 | 781,265 | 274,759
2 W3S | 25000 | 10900 158 X2 X4 | 4,000,000 12,000,000 | 16000000 %0157 | 325,079
30 B4g | 6572 | 9.000 | 167 x22.9x14.5 | 8 113,743 | 10,886,257 | 19,000,000 | 366,972 | 3%.000
4] 845} 46855 | 11850 | 215 x32 XIS.2 | 8558140 | 14,441,860 | 23,000,000 | 722,206 | 247, 102
51 T | 60000 | 15200 | 224 x32.2X18 | 5,535,835 | 18,344,165 | 23,344,165 | 364,200 | 252,283
6| 15152 | ULS0 | 21600 | 264.5x40.8x22.8 | 9,361,285 23,638,715 | 33,000,000 | 603,604 | 172,8%
7| MO.697 | 123,000 | 16,700 | 264 1x40.8x22.8 | 9,744,343 | 26,219,650 | 35,964,000 | 433,393 | 174,965
B 161273 | 138000 | 16,700 | 266.7x43 x23.8 | 10,080, 186 | 28,919,814 | 39,000,000 | 583,494 | 175,152




GIE S e BEERY REEEERE 2 309 kT WY s 29,
F 1.4 2 %

[RUF ORI CLTI R TS (T V.

B2 mEM |8 51| F  M|ME S| F BN H N MBS Baa| v
B E 2 25, 028 14, 259 6, 257 2, 528 219 3,128 3, 285 54, 704
141 - B 3 23,863 14, 924 5, 966 2,544 209 2,983 4,927 55, 416
2 BB 2 9,737 3,349 2,435 849 85 1, 217 3, 285 20, 957
3 oM B 2 8,743 | 1731 | 2,186 672 771 1,093 | 3,285 17,787
1 E 3 17, 177 3,914 4,294 1, 360 150 2, 147 4, 928 33,970
F oM A 3 13,217 3, 500 3,304 1,017 116 1,651 4,928 27,288
F ® B 4 16, 937 2,359 4,234 1,230 148 2,117 6, 570 35, 509
g M A 4 15, 429 2,211 3, 857 1,125 135 1,929 6, 570 31, 256
H o oB 4 14,880 | 2,083 | 3,720 1,085 130 | 1,850 | 6,570 30, 328

al 27 145, 011 48, 330 36, 253 12, 464 1, 269 18, 126 44, 348 305, 801
* 12. it =4
(19807% 18 WE) W §
BA .| Load N I ol e ~ .
"R G T o DWT Draft (H) WK R ERENE RRALES | & R R fil | & il
A 10, 287 21,490 16.016 9,200 174.9 2.176.0 8,059.0 | 1,067.0 | 3.000 14.477.0
B 10, 181 21,696 17,337 9,376 179.3 2.217.0 8,136.0 | 1.085.0 3,000 14.617.0
C 12, 367 25,337 19, 796 9,895 215.3 3.023.0 9,501.0 | 1.267.0 3,000 17,006.0
5] 16. 319 34,220 27,702 10, 224 288.2 5,515.0 | 12,833.0 | 1.711.0 3,000 23,347.0
E 26, 196 49,077 37,800 12, 123 433.3 | 11,437.0 | 18.479.0 | 2.464.0 3,000 35,813.0
F 25, 705 50,026 41,643 11,025 421.4 | 11.,387.0 | 18.760.0 | 2.501.0 3 ) 36,469.0
G 30, 745 63,016 51,672 12,425 542.7 | 18,703.0 | 23,630 | 3.15L0 3,000 49,028.0
H 33,442 69, 141 57,911 12. 086 584.0 | 22.516.0 | 25.928.0 | 3.498.0 3,000 55. 486. 0
1 35,020 72, 103 59, 859 12, 398 611.5 | 24.486.0 | 27,039.0 | 3.606.0 3,000 58,743.0
J 39,938 84, 395 71.695 13,079 716.0 | 33,547.0 | 31.648.0 | 4.202.0 3,000 73,131.0
K 44,018 90,878 76, 324 12,873 762.1 | 38.899.0 | 34.079.0 | 4.544.0 3,000 81.284.0
L 46,434 97,894 82,617 14,093 835.1 | 45.137.0 | 36.710.0 | 4.895.0 3.000 %),577.0
M 53,694 127,638 112,021 15, 869 1,090.0 | 76.733.0 | 47.864.0 | 6.382.0 3,000 135,069.0
N 63,218 131, 545 110, 906 15,629 1.115.9 | 81.502.0 | 49,329.0 | 6.578.0 3.000 145,525.0
0 62,250 133,851 115,535 16,742 1,151.3 | 84.385.0 | 350,194.0 | 6.693.0 3.000 145.423.0
p 68,010 135, 893 115,721 16.031 1.155.5 | 86,979.0 | 50,959.0 { 6.795.0 3,000 4R, 889, 0
65, 798 140, 220 119,514 16,921 1,202.7 | 92,606.0 | 52.583.0 { 7.012.0 3,000 156, 404.0
R 60, 934 149, 8% 128, 370 17. 529 1,286.0 | 105,800.0 | 36.209.0 | 7.495.0 3,000 173,790.0
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X1 e HE

BRI Hes 1 194

fia % 7} v ot 2} a} u}
it 5 5 6 6 9 11 12
DWT 3L775 |31,972 {31,972 |[25,633 |[38,913 |37 236
M E | 9,261 13,613 12,849 |24,8386 23,246 |34,834
stR BB f | 9,722.7| 14,0361 14,036.1 | 22,616.0 | 27,440 |29, 402.5

# % A o} 2} n It

4 i 13 13 14 18 19
DWT 52,196 | 15,532 |[17,187 |48,927 |25,358

it 8 5 B 4% | 43,443 | 37,668 | 33,416 {36,258 | 26,796

it BB B | 31,681.7 | 30,681.7 | 32,170. 1 | 39, 936. 3 | 40, 441. 6

FU BHERER

i % 7} vt tt & o} u}

s 5 5 6 8 9 10 11
B H P | 7,200 8, 690 6,710 5,530 7,200 8, 110
BERMAERYG | 21,608 29,980 | 18,490 | 58,069 | 99,406 | 54,243
SEERT | 17,820.8 | 29,041, 1| 45,700 | 52,427.6 | 60,622.6 | 67, 986.6
s # A o} 2} } 7}

i 4 12 13 13 14 18

B H P | 7,980 8, 190 4,170 3, 640 7,920

BERHIS RIS | 81,279 | 101, 368 87,891 | 77.971 | 98,686
SV | 74,387 | 80,786, 11 76,628.9 | 81,476.8 | 108,970.7




fRERYEY & REEYEY RERKERET 2 #0d REd WG BR

® 15. MRmRSE

FHBMBERESR

(79~80F &)

4 LXBXD (m) BHP (Tgo%faf (1%?;.; :A) ?ﬁéééég & %
S : : &) (® | BA
A | 169.69x23.35x14.20 | 11,200.0 | 7,264.0 | 5000.0 | 12.264.0 | 116,623.0 | 9,509.0
B | 169.09x23.35x14.20 | 11,200.0 | 7.264.0 | 5,000.0 | 12,264.0 | 109,116.0 | 89010

C | 172.04x2540%15.50 | 10,600.0 | 8,297.0 | 1,388.0 | 9,665.0 | 120,489.0 | 12,466.0
D | 147.39x22.80X12.50 | 8,400.0 | 6,034.0 | 4132.0 | 10,16.0 | 123,167.0 | 12, 114.0
E | 194.22x27.05%15.04 | 13,300.0 | 9,195.0 | 5614.0 | 14,809.0 | 188,819.0 | 12,750.0
¥ o | 12,0000
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