RE AN I TR Gy M= L = § < = =T Re)
JeEel Bl ﬁﬂ”ﬁ

(g o] BLppgE ol o2 e hbez)

T
A Study on Optimal Speed and Deadweight
of Merchant Ships

(On the Operation Ecenomics of
the merchant Ships under the
Various Circumstances)

Yang Sitkwon

.................................................. <§ *>.....................................................
Abstract 5. i U ER

L 5.1 HHEHS) MBol A R

BN % 5.2 AR AT B

2. oM 3 Bk 5.3 MRFR MG BAAEELY

ol B mel :

C oo B 6. ASAREARI M

3 LIEN TENTERY IH Y 6.1 Hire @ Charter base$} '

I .17 AT FIT A R

D31 AEES AT EERS i 6.2 WHLHMAMHE FHHHL A

D32 TS R > aHn

L4 @EETRBNC MEHE & R’

D41 RIS AEESLY B &

D42 SEAFIARR EEpehe) BEAM

£

.........................................................................................................................



4 W AR KB RNE F5E

ABSTRACT

Most studies of ship’s economy are confined to the traditional fields such as reducing
propulsion resistance, raising cargo handling rate, and lessening the building cost, but not
many studies on the economy of the merchant ships concerning the ship’s deadweights and
speeds according to the maritime circumstances of the shipping companies have been done.

Contrary to the contemporary trend that “the bigger is the better, if the cargo handling
rate could be increased sufficiently to hold down port time to no more than that required
by smaller vessels] this paper demonstrates the existence of certain limits in ship’s size
and speed according to the conditions of the freight rates, voyage distances, cargo handling
rates, prices of fuel oil, interst rates etc..

From the curves of criteria contour for various ship’s deadweights and speeds which
are depicted from the grid search method, one can get the cost and the yearly profit rate
under the conditions of large volume and long term contracts for the transportation of
bulk cargoes. .

posi tion

In estimating ship’s transportation economy, the auther takes the that the profit
rate method is properer rather than the cost method, and introduces the calculation table
of the voyage profit rate index.

The use of the criteria contours will be of help to the ship owners in determining the
size and speed of the ship which will be built or purchased and serve in a certain trade

route,
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Table 5.1. Maximum profit rate ships when freight rate is taken as a variable

oy —ER(3) 15 25 35 45
YBPC (%) —-3.2 10.3 24.3 38.7
V (kt) 10.0 11.6 12.8 13.8
WDWT (t) 136500 136500 124200 113100
FE AR BBy} g el ) 2 REERAILY MRS Ko ARsd ofgab 7o}

(Fig, 5.1, &)
WDWT =--27.75FR" +840.25 FR+130814 ———— (5, 1, 1)

V= — 010105 FR'+0.216 FR+7.1 (5, 1, 2)
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T able 5.3 + Maximum profit rate ships when loading speed is taken as a variable,
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YBPC (%) 3.6 18. 4 23.3 25.8
o] X2 Hméhd &3 2ok (Fig, 5.3 &H)
WDWT=— 01-616107 - WLO"+13.00WLO+47169.4 — (5, 1, 3)
YBPC=— 0—3{10% - WLO + Olb% WLO—0.018 — (5, 1, 4)
V(ku%ODgIT(!) YWC(S'E)
201 25
155
. oy, B oue —_}20

1241075+ 9 = |15
14 A yerc
10 194
.
DA Lo
.
.
SJ- ’
7
.
/
i/

1.000 4,000 7.000 10.000 WLO(torv/day)
Fig 5.3 Maxomum profit rate ships when loeding speed 1s taken as a vanable
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Table 5.4 - Maximum profit rate ships when ship building cost rate is taken as a

variable,
BSHIP (%) 0.8 1.0 1.2 1.4
YBPC (%) 36.7 24.3 15.0 7.6

(Fig . 5.4 &)

YBPC=-—48.3 BSHIP +74.0
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Fig 54 Maxmum profit rate ships when ship bulding cost rate 1s taken as a vanable
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LPEEL S 250 300 S50 100
i
] DWT 115700 122500 128300 136500
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fig 55 Maxmum profit rate ships when tuel ol pnces are taken as 3 vanable
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Table 5:6 - Maximum profit ships when interest rate is raken as a variable

RINT (%) 6 10 14 18
YBPC(%,) 28.8 25.9 22.6 19.1

(Fig, 5. 6 &)

YBPC(%) YBPC(%)
30 .
25 T~
YBPC =
204 T
154

vvvvvvvvvvvvvvvvvvvv

Fig. 5.6 Maxmum profit rate ships when interest rate is taken as a vanable.
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6.1 Hire 3! Charter base®} fiafifE Al IEEL
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oA ISP R INE RS s] e
1980% 8AH 9H
A %1 : M/S ALPHA, VOY. No. 19 U1 D 19684 8 B
& i 8 : 56, 809. 10ton M B 8 4 (MR %)
HEMR 95, 926ton B 1 : 1978%E 108

¥ e E 5 D MAN 20,700 HP Wy 14 & k% 1 5,085, 168.00$
¥i 4f # :DANPIER @ V-2934 J) (knot/day) | @ #EIRE#E (miles)
B {4 #& . POHANG (14. 5) 348 3580
® Wit B @ EENHE ® EIMED H B ® FHLE K
21 7.5 350 12
, BEmhiEE @ & = H G #i
L Ore 91, 740L/T 6.67% 611,905.80 %
M(E g A YT E ST
MOE LA @ M E @ 7 A e 4 1.023.644.30 %
2 8 F 0.2013
@ M HE @ # B F % 152.555.00 8
. " 3 P&l 5, 085, 168 % 0.03
= -l . B e
G WAL (g 1t * 1,220,440.30 $
U 4 0.24
A ERER 1 AEE S
© w1 pp (20 B OFIEHIARRE ) 555 800.008
30 11,6408
@ il O+Q+GB+@ 2,740,439.60 8
@D EEMAMIHREL (©/®) 228,369.97 $
| @ THBARHITEER: | OOPRFHEE | A1 &
iti | F.O. 59.5L/T | @ 211.34$
| D. O.1.12L/T | @ 250.07% 21
@ REHY ==  ie
BE | @ 1IERFHEER | O HME | BN
1| F. 0. 80L/T |@ 211.34$
U 1Y ¥ | D. O. 1.12L/T | @ 250.078 7.5 284,731.96 $
] @ KRR @ TEER '
S
© it 0.08% 7.339.20%
91, 740L./T @ fhaFEE
(SN
2 Akt NIL NIL
Yk ' FeEfor vk B vk
35,0008 | 21,1008 56,100.00 %
@ gt @+@®+@+6 348,171.16 $
G B EBAERFNY (D - (@D+ED)) 35,364.678
ST T 7~ (@D+@1
@ MR- @~ (@+QD) X 100, 000) 24. 40
@+@) - @

Table. 6. 1. Calculation table of voyage profit rate index.
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Table 1. Sample Ships, Dry bulker (Single screw, Diesel engine)
wmﬁw G.T omwm,. DW.T cxwmwm: L xB xD c<\<M BH|L/D|L/B| C, |[BHP mmﬂc (AM,\vﬁ N_Mm D/H|L/H
A [10287| 21490 | 16016 9,200 | 131.50%22.30%12.250.745 (2,424 | 10,375 5,897 | 0.797| 8300 | 16.3 | 0.785 | 0.478 | 1,353 } 14,460
B ]10182| 21696 | 17337 9,396 | 136.00x21.60x12.20 | 0.799 | 2,304 | 11,148 | 6,296 | 0.788| 8000 | 14.6 | 0.691 | 0.469 | 1,301 | 14,779
C | 12367 { 25337 | 19796 9,895 | 146.00x 22.80x 13.40 | 0.781 | 2,304 | 10,896 | 6,404 [ 0.769 | 10900 | 15.2 | 0.695 | 0.488 | 1,354 | 14.868
D | 16319 34220 27702 | 10,224 | 163.00x24.60x 14.20 | 0.810 | 2,406 | 11,479 | 6,620 | 0.835| 11550 | 14.6 | 0.631 | 0.476 | 1,389 ! 16, 134
E 26196 | 49277 | 37800 | 12,123 | 173.20x27.60x18.50 | 0.767 | 2,277 | 9,362} 6,275 | 0.850 | 12660 | 16.0 | 0.671 | 0.531 | 1,526 | 14,595
F | 25709 50026 | 41643 | 11,025 | 184.00x29.50x16.70 | 0.872 | 2,676 | 11,018 | 6,237 | 0.836 | 9600 | 14.0 | 0.570 | 0.513 | 1,515 | 17,000
G |30745| 63016 | 51672 | 12,425 |191.00x32. 20x 17.80 | 0.820 | 2,592 | 10,730 | 5,932 0,825| 16000 | 15.3 | 0.611 | 0.487 | 1,440 | 15,532
H {33442 | 69141| 57911 12,086 | 210.00x:32.00x 17.30 | 0.838 | 2,648 | 12,139 | 6,563 | 0.851 | 15000 14.8 | 0.564 | 0.483 | 1,431 17,548
I 135020 72103 | 59859 12,398 | 218.00%32.20x17.70 { 0.830 | 2,517 | 12,316 | 6,770 | 0.828 | 13800 | 15.2 | 0.568 | 0.485| 1,428 | 17,794
J 139938 | 84395| 71695 a.oa 232.23x32.20% 18.70 | 0.850 | 2,462 | 12,419 | 7,212 | 0.863| 15000 | 14.5 | 0.525 | 0.473 | 1,430 | 17 995
K | 44018 | 90878 | 76324 12,873 | 236.00x35.30x 18.45 | 0.840 | 2,742 | 12,791 6,686 | 0.847 | 18000 | 15.1 | 0.543 | 0.484 | 1,433 18,540
L | 46434 | 97894 | 82617 | 14,093 | 230.00x36.00x 20,00 0.844 | 2,554 | 11,500 | 6,380 | 0.839 | 17500 | 15,2 | 0.553 | 0.474 | 1,419 | 16,490
M | 53964 | 127638 | 112021 15,869 | 228.00x42.00%22.80 | 0.878 | 2,647 | 10,000 | 5,429 | 0.840 | 16880 | 14.0 | 0.512 | 0.420 | 1,386 | 14,685
N | 63218 | 131545 | 110906 15,629 | 249.00%37.60x 22,40 | 0.843 | 2,534 | 11,116 6,288 | 0.854 | 23200 | 15.3 |0.535 | 0.480 | 1,433 | 16,245
0 162250 | 133851 | 115535 | 16,742 | 248.00x38.00x23.70 | 0.863 | 2,270 | 10,464 | 6,526 | 0.848| 20000 | 14.8 | 0.519 | 0.465 | 1,416 | 14,037
P | 68010 | 135893 | 115721 | 16,031 | 247.00x40.60x 24,00 | 0.852 | 2,533 | 10,292 | 6,084 | 0.845| 21600 | 14.8 | 0.520 | 0.500 | 1,497 | 15,775
Q | 65798140220 | 119514 | 16,921 | 244.00x40.20x23.90 | 0.852 | 2,376 | 10,209 | 6,070 | 0.845| 23200 | 16,5 | 0.583 | 0.469 | 1,412 14,728
R 160034 | 149390 | 128370 | 17,529 | 247.00x40.60 24.00 | 0.856 | 2,316 | 10,292 | 6,084 | 0.853 | 21600 | 15.4 | 0.541 | 0.406 | 1,400 14, 408
o 2,487 | 11,003 | 6,308 | 0.834 0.476 | 1,420 | 15,870

|
|
|
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2. MEEgEW - #ikKE L Deadiveight - displacement ratio. GDD

WDHWT

o L
DD ST

oL g N R I iy 1) ol = i e Elhanos ] R ol et
S e R i s e

G HoATEL - 10 WSTHE - 1.7439 0 T0TWSTIP - 0.73497
Table 2

2 Deadweigh - displacement ravio GDD) Sample Shipstand compured values

~

SHIP'S NAMI A B C D 5 | G i
WDWIT/WSHID | 0,799 | 0745 | 0781 0 9.810 | 0.767 © 0.832 . 0.820 0.838

g i it | or7e Lo | oo | 0792 1 0810 | 0811 | 0.824 | 0.829
1 J N [ M N O Q R

0. 830 0.850) 0.340 0,844 ().878 0.843 0.863 . 0.852 0.852 (.80

{}.832 0841 0 0.845 0.348 0.857 0.857 0.857 1) 857 0.857 0.856

0.851 a N
A
a A
a
fa)
Py
084 .
B,
/ o
0 75
a
50,000 100.000 150,000 WSHIP(ton)

Fig. 1. Deadweight-displacement ratio
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vh A5 & B h

B S) HEBIE DS EHshE kS Modelfd-g FIHSHE ik Wij Bl BB v B
ENE kebs % oefrbxst 2leh

A BHEol A= Modelfii-2 MEAI71 2] S E#el BB =t AMENS Bl PokEst
ENS R sl Hitishs Hiks Eshdlch

o] Foll= B3 Admiralty 52 Kkt EB A #HsL A& Ayre’s method ;, 7F UArh

Admirelty (¥ BRSNS i kel FRo2Aq Bakors MES REL NELR
Ayre’s methodell 2|stod fa#Ac] HHE NS Kbzl = shsich

( Ayre’s methodoll °|3}t Ml HEES )

WS HAENS Bk R N EREA BHEE ol oA BB BAKHE

A EA A FolA ohgak el ERgteh

_ AO’MVS
E.H P=£¢ o)

Dol 4 EHe HOAEK Cr Mimel EEE (VAD 8 Aol - BikRi (L/AY, el IEHE
2 vhebd) 24 Appendix ol 4 zeet
o] C,3t-2 chal Mol S (BiE) B (C,), 18 - Ktk (B/H), Aol el #Lfii& L. C. B.)
9 gael 2ol REBHEE Sl e KiEE) ol a3 15IE2 st BKC fEAE et
a) Ao| —HEKBIL(L/a¥) ot BRI (VYL )24 3& TCfE
e S T MK ENS Sl e =) Lol HFES: Appendix I 9| TC2tE
EAALst (ERsH7) Slske Al EAMS) Ao -PKEE kebel B ohEak ek

Table 3. Length-displacement ratio of sample ships.

W & A B C D E F G H
L/at 15.99 | 15.45| 16.30| 16.47| 15.50| 16.38| 15.74| 16.78
I J K L M N 0 p Q R F oty
17.18| 17.31] 17.22] 16.37| 14.85| 16.06| 15.9 | 15.76 | 15.40| 15.25| 16.11

Aol A L FH A o] —HEK B 16, 110]vh. #dRe] Aol E Pk RSl mE® LLstsl 4
3td BenfordA < it Esled krdtthes
FeetBifr 2 %75 Mo 2 5 (Cubic number, CN) & ch-&3k 2ol &ndteh

LBD D

_ - 1.D.
CN= 100 0.35 C.'H A
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Bonford - #8300 20 -lsh @7 78000} BB S b ook 7ol fegishan alvlh

o L‘, ‘s i
CN 100

Ll A AL S| BB R b el B kel ofshet 5] A
Bk Fekod JhBebed woed vh&ak grel 2 ghel Fi sbel debuicl,

CN - 0.5964 ~ 100 i L feet

R
0.596 ' 100

B S| R ISR b 1 ke A

x=3.159 4 odalsh

1
L= 1007 "~ 0.596xa *™ 70)
WSHIP(ton)
T
160.000
140,000
120.000

100,000
80.000 -

60.000 -

40,000

20,000 *)/‘

400 500 600 700 800 900 L(ft)
Fig. 2. Computed length
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@AM ERILE Eh3 ghkBEoZ4 Kirsld
VWL =V/ (100419 % 0, 596.4) * 1%
— ¥ WM ool 4 L/ate] gk 16,110 g #EE el HEE Ayre?) TC,zk3t ol &
HRS HHE b 3kA 22 K3 TC, a2 vhgak 7o}

Table 4. Ayre’s TC2 and computed approximat

V/vVT 0.312] 0.351| 0.390| 0.429| 0.469! 0.503| 0.547 | 0.586 | 0.625
Ayre?| TC, & 400 424 443 456 465 469 470 466 459
i & TC,fH 397 424 443 457 465 469 467 462 453

V/vL 0.664 | 0.703| 0.742| 0.781| 0.821| 0.859] 0.898| 0.937| 0.976

Ayre2] TC,(# 443 424 405 388 370 354 341 315 289
#+ B TCfHE 441 426 409 391 372 352 332 312 293
TC,=1364.69 (V/VL ) —3562.74(V/vL )" +2582.9V/yL —103.06 ——

b) C,oll #3t 1L
R RS PREESR S A 1.00 7F7hE o2 2E Aol Jt@olth
wheb4 AyrefSE Mol IESHE (fullness) & Cp2 A vhebll = Aol —fiolAlak, C,24 FR
sl = AMAS] RIS HEshe dlE AEV flvbe BT ek Ak
BIEHES Appendix Mol A & HEo =2% B C, 3¢ Eated F1 1 3k R &
o ol Haled Fullo]® TC.ol gt H4ER HERBEES Appendix[ A4, Fineol®d TCioll
3 EHHER MEMS Appendix ol 4 K3ket.
chek, Fulld 79 o] H4kK sl 3kl &) C, 8 F3 & Appendix [oll4 &
2 TCHifioll A #EBraret.
o 7| A~ EEEmINS EY C,(0.834) P HERIL(0.59) 24 C,ol HI BIEHEES Ktd=
C.flioll &= & @EE Fx ok gtel
Bl Appendix ol 4 V/A/L =0.590 w3+ £# C,= 0.79, B C,2k°] #E+ (0.837—-0.79)%
0.0440)3, %) @i C,oll N3k HiyEL 5.57%°Ich
Appendix[I ol 4 5.57% o ek BIEfEE —3.1201 22 C.o] C,oll 3 BIEfEE
—3.12Xx 3 XxC,=—3.12%x 3 x0.834=—16
C, g BIEg Gt
C,=TC,—16 @
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e =i R (Breadth —dreaft vario, B/ il 1%
v Ade B e e e e et B 0 O
Uil b i Aod TC A BER
B 5 fq- s .
1.9-C, 490831 1.09 “
e /O N R ! el A%

e 109
A (T S ' >

VORI o B LB Rl gl

WAL o) &Y Longitudinal centor of buovancey: b= 5 858001 SF ST SEaUa oA b
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A R A ©1  deE 0.59 e gt Appendix [l ©F B LCB s LA 1.83% &3y i)
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EHL P, - :\__\_ e I 7

PR
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pipv- LM Cppp 120 gy
==1.6x% A(g;\_’f SRR — —_—— e g

WIS ERIRHS T (Bulbous bow, BBE) = &F4-Talli=, 5% 5] #ithe] o b
o & Mgk /) sk PG el ikl

(1-+SM)(1 -BBE)
P E
1.20x0.95

= 075 EHP

h

BHPV =

- EHP

WRMEE )V knots W] $ISE BEIHIE -2 BBRiz K1 (HPVE) 2] 85 %ehar shed

_nL 1 A"V 1.52
BHP =BHPV x MPVE ~  C, X 58

4. ZPHEERS MEHER

B Sl PEFHIMEER-S PSS Rl 3kl Hfsel
o B AAANS] I 1Ol hRol MBCKIES) ATLS HidRE = Migolth webd )
Sl “EHR o2 L PRk RRbE Sele de el B el

Fz=k-(ﬁ>“x<% p )
D :HEK&E VoI F BRI EE R 1 kAt 2 - Ballast #i{g

Table 5. Fuel oil consumption per day in ballast and full loaded voyage

| Full Full Load I Ballast &2
0 % Displaceme | B H P F
-nt (X/T) D, i |Vikrs{Frwn| P [Vexrs| i)

Korea Pacific| 57,983." | 12,800 57,700 10.™ | 37.° 29,050 | 11.* |35.*
Korea Rainbow| 57,983." | 12, 800 57,500 | 13.” | 41.° 26,110 | 13." |32.°
Kimhae 67, 507 15, 000 68,500 | 11.™ | 37.° 35,400 |13." |40.°
West Junori 126,953. " | 21, 000 126,850 | 13.” | 63." 58,250 | 14." |58."

35. 3= k(S35 »« (138 g7 k =1.046
32.70~ k( g?})é o 1388 s k=1.172
40,00~ k1 243 o 1338 15378 k—1.228
58. 24~ h( 1o =y 14.42 ) x63.4 k=1.153

k2] L k=1.15
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wheb 4] EHLdRy AR ke R wESRehs BT EE RO ARl TEsted

F,O1.15- é Y OWFELV WFELV=F

=0.724 « WFELV - as

5. #ARAEHERR (CHULL)

A e] Brbh ol Bl Dol A R E e LER e oiekel Zreih RARTHATE
Slah B LAl vhe obviehth BN Hatk, B B PRGEEE BB 3 sl JLfRel
Wabol REHUESE A Db ohiean olol g dkel Bl ® o (rebod WRIShL Aol sifrslel adelh,

olel JjikiS O SR ol Al Hesia el showdl KU giel Sl wheb vhean whb
o) Bl 4 pRb kel ol Al Wi ofelgol 2k

AC e ol 41 - Aol Al b BRI LSl BN A B el o BRI Dkl Bl 4

, -

Pk WO {paal SLosbel lD e fRfGDSL sled BIVShT Sl Heskas sbell vha Jjil

o)

alail gy st Bl e S el e desk S0l gl sl b el ekl

BYEL 2 ] 41080 1S el G diletl e gk B CrEE obal fgh g
R S TR 7OV SR A TE R e B ST R O IR L e
IRETUNIE DL )
0507
0010

CHULL WSHIP = 209.6694W SHIP = 4021057 —-—— 1¢

1
(o1 Y BT BB 15000tonk L b 250, 000ton A i1l @i 5t
% i )1' = + %1 RHP - S363305() —————e—— il
CM 10“ = BHP 442, 7O51 BHP - 5635050 14
fAl SUSS BHP S0008 4 b 45,0008 1) BHg #h < @il sl = Ak

Table CShip building cost B S L L

Iy TR i s

DISTT | DWT | B > LB D il i I L ﬂ;! s I
| RNV -8 I U N N R T I A B VI
| T e R R T TR S B S i1t IR Ut lii,n!‘(un;n, PSR T T
RN s 1“—, KO 14; _» Lo | Looooin g b 4,000,000 | 1, out oo : lii.("iJV!A{ m 15,959,524
RERRL. I ;f,mf (TR la;.a ll‘ Nt A‘:‘ s, 116 ,"4 le’_wuu.‘ I8E i 1[1 D, (G .;,m,.iT

i W5 | b0 | LA | Zh st | R BRI
T TR I G TN S B TN, b i

RANIES SLUST G0

ESRUIS Wi o, BTSN NI

o} (K- ] L, b | TR 700 BT bt SO | SR IR AL | v, T | st fan 2 ':.'-»i‘?slill. Aabi 350
: .
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6. Akl it

FoGTE RS BEEle] AT =leld 2 & ol xAl ek ol MEE RBEM A
e AL WEG A 2t et

fadn e BMEMAEET FRE Bk BORMA BEhdlA oeizkal Jfikel dov KMl dishH
Kol okl BREMQL SlvlalA HHEfC2 wotEd A = glv wkikel AGE MES st HMF
Be mE=A wHIA gk

ERk oA HARE WAEKS MRS = e MAFKS XS faER o
g &% 2 MAS DY EAT EEBHGRE 2lch

A Bl Ae BABLE BITH B4R Bl A iR 15F, KR 129, Jh &2 18
Fog gl glon old w22 Feh K] EAFER AxtS el M BB
FEMEE S 10%= et

f#% ¢ RDEPz}x 3=

CSHIP (1—RDEP) "= CSHIE.

RDEP=0.1201

Table 7. Ship’s life and depreciation rate

w8 F K| 108 11 12 | 13 14 15 16 17 18 19 20 21 22
K A £ 20.56/18.88 | 17.46( 16.23 | 15.17 | 14.23 | 13.40 | 12.67[ 12.01 [ 11.41 10.88 | 10.39| 9.94

N 2| 3 {E 5145 (ADEPN)
ADEPN=CSHIP (1 -0.1201)" " 0.1201
N Ao} #iiaF (B 4L (CSHIPN) 2
CSHIPN=CSHIP (1 —0.1201)" @
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Fig 5 Ship's age and its value (Ship's Iife assumed to be 18 years)
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Crew cost
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9. CEEDT Y TR0 Y T %
ot r o o | e vt B e s
g o on B 1LY | 6,257 0 28| L0 aes| 35| 55915

L] 10| how] 2ot L] 2ws| 1w7| 56500

R VeaT| ool wiss] s ws| L21r ! an 2l
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8. Motk L HRMEIEE

fafnel s R A viEkel kol Y- FLol alibel] 1Ak of e RIIS] dhubel
ch.

B ANl HERFY 9 B BRSO R, M pTIIE, MRSl AN Midhol B £, M
o] Bl 9 MibE o WU fERIgeh

Bl B ol el 8t vF fslel 1 pillo]l £dka] INEEsHeL

A Bl A By dE @it o] As 54 Ll el 11E 50 BRI E ERE ks Ml Aw
Bl fE 24 gh Qlome (79Hs B0 2 A S] EBEE Vst 1EE BEER o}
gct. Mk RS MK RIREEAS) mRE s EERE s il BHEED HEE
slod Foh LS FIA S @ AMksh el

Table 10. Hull maintenance and repair cost

w & 7 4 | o 2 o | ow | a4 | ek | oA | & | o#
% L 5 6 6 9 11 12 13 13 14 18 19

WDWT 31,775 | 31,972 31,972 25,633 38,913 | 37,236 52,196{ 15,532 17,187 | 48,927 | 25,358
ATy 3uE 9,261 13,613 12,849 | 24,886 | 23,246 | 34.834 | 43,443 | 37,668 33,416 36,258 | 26,796
AEEEE | 9722.7 | 14036.1 | 14036.1 | 22616.0 27440 | 29402.5 | 31681.7 | 30312.8 | 32170.1| 39936.3 | 40441.6

WDWT 0,036 0529 AR
CHMR (fats e =7881(—=r— - (N— 9
(B ER) g V7 (N—4) N> 3 1

Table 11. Machinery maintenance and repair cost

PP T ST =T e R R A S B S S A

4 4 5 6 8 9 10 11 12 13 13 14 18
B H P 7,200} 8,69} 6,710 5,530 7,200 8,110 7,980} 8,190¢4,170 3,640( 7,920
HAREEY | 21.608| 29,980 | 18,490 58,069 | 99,406 | 54,243 | 81,279 | 101,368 | 87,891 | 77,971| 98,686

HEBER | 17820,8 | 29041,1 | 45700 | 52427.6 | 60622,6 | 67986,6 | 74387 | 80786,1 | 76628,9 | 81476,8 |108970,7

CEMR (KB 51 4%) = 15270 ( %} )* (N 4)" (N=5) v

Bk 49 DAT O Mk 3 BBisEES 59 Db feel BEEX A e HE ¥t
shel JbE RS e A 7 Adrh o] Fikel @2 fatkiEE K

WDWT 0, 036 0529

CHMR =17881(
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Tabl 120 Hud mentennnee and repair vare when 5ocear okl <hipassumed o he 100

Hi i 1t : 1l 12 | 13 i 14 15 16 17 15
fis i Ay i oo BRI 5004 5197 | A.881 5,500 3,723 Fateb! ‘ 1,034
: L 1 A

e Y
BHEP e //' . L e o Ty

CEME 15270 1000

Table 13 AMachimers maintenance and repair rate when 5 vear old ship assumed 1o be 1.0
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9. MMREFESLE (COTHER

o
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D VRN B S R B S U AN

ARSI Rt R S I N L

Pable 11 Cost of fresh wier, <tores il cre

R N D o CN <. BHP <] ! PRRENST
S I B [ i RARN & U*)")“ b 1“”“ CA L b : oS H \‘
A U600 5,000.0 12, 2610 116, 65234 45090
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I i | -}
0 70810 o N U S LN ¥.901.0
S b - - 1 e N - -
R 8297 D oss | [ RNt IR RIS

. EoseTo |t
91950 § 0 Sl l 11,509{4 188 8100 | 12, TH0. 0

o 12,0000
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B CN .4+, BHP 4
COTHER—mooo{(hLOOO (R }
B 0.5%WSHIP %, , BHP .4
“12000{( 00 ) T o0 ! }
=84. B6WSHIP*+120BHP*——— @
(B, CN= % (B L, B, Di=ft) CN :Cubic number
10. #* # (Port charge)

Efehe A fadte] AME HA, ffshs BB A BEsts —be #Ho e},

Biakt R Hft KEIER, E4ol#% (Line handling charge), 3|7] % 2 SEFHK}
wEseh oleld BAL MRBHoICE 1 gho] thEo e o4 Bl (1981 2)S MHste] &
#E Bk}

OH # ¥t (Polotage, CPILOT)

Higets MKl Bk 2 BHERI kel FRol sEsbed et

Rk o] EAKE-S 1K3.0m (10£2), AR 1000tonol] #sted 378 o)1=, Bk 1./t (30cm)48
el FEAKEK ] 10%, AT & 1000ton Shnol]l o4 FAKEKS 10%S mMES -, Lzu 4
KRB = 30%, W= 50%2] EiklRS FHEch,

2 7l Pilot boat#%& #BME &3},

(B Mo F2E BE2, 80 2, 1)

AR A EARKS 4082 oh BUHES] maEMES Al 3£ Full drafi® B30 24

o] & WMNEE Ao HESIc)

CPILOT | 40+ 4 (WETZL000 4 gy 10} gpa —

8, o714 Hi feet
#l K= AIAsk BAM 18%oll st Hk S A8l chga gof

B, WGT /WSHIP= Table 1 £

Table 15 Pilotage

# 5] A B C D E F G H I
WORIE | 21490 | 2169 | 25,397 | 34220 | 49,077 | 50,026 | 63.016 | 69,141 | 72 103
H (m) 9,200 | 9,376 | 9,895 | 10.124 | 12,123 | 11,025 | 12,425 | 12,086 | 12 398
BHF (8) | 6305 | 6413 | 696.3 | 775.9 | 994.0 | 943.6 | 1116.0 | 1144.9 | 1183.8
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@ 'Y AR (CGUD)
A BT oel Ketd ALY 0.328/ton, BHEEWS 0.198 /tons] BEYWHEAKLLS &
Ak olch.
ARl Ae o] BEKRE BWHEATY 0.258/tono 2 FHEZC}
CGUD=0.25X WP x 2 ®
OREER ¥ HiBERE (CETC)
faffo]l LfE# Adsle HET 4712 REER, KBEEE, SHNEE, A IERE %
#23 BAHC €5 ol #Add 1@#DE 150082 HEE 5+ Utk
CETC=1500% 2 @
el @ ~®F &3 go] #E& (Cport) 7H=ic},
CPORT=CPILOT+CWFG+CTUG+CGUD+CETC —— @




16,

~

M 2 BUEGEEEY el HYRE BR ol

i
z Z b Bk

A

o Benford, “Ocean Ore = Carrier Feonomics and Prelimnary Design ™,

SNAMELD 1938, p.o 2

A D areangels, Ship Design and Constarenon, SNANMIEL 1975 p. 2.
SO0 Srmy Briti<h Shipping and world Compeunnon, The Athlone Proess,

1962 1. 234,

L Beniord, “Prieples of Engineering Feonomy in Ship Design™. SNAME Tran-.
Vol 71 1963, pp. 387 — 424,

K. W, Fisher, “Eeonemic Optimization Procedures i Preliminary Ship Design™,
FANA Trans. April 1972, p. 295,

JobPo Comsrock. Principhe of Naval Avchitecture  Revised: . SNAME, 1967, p.oo361.

AL Aviee, “Approximanng EHEP Revision of Data given i Papers of 1927 and

19487, NECIES Trans, Vol 64,

SUE LT D Bentoed, " BEITBT Y Jh s b
19635 9 0189 o 102,

Ho Benford, “Ihe Practical Application of Feonomics o Merchant Ship Dosign”,
Criversine of Michuzan, 1962,

H. Bentord, “reneral Cargo Ship Eecnomies and Design”™, University of

Michigan, 1962,

T

CERERIL 1A I B TN T A B g 1972

Mandel Leopedd, "Optimization Mediods Applied 10 Ship Desigr”, SNAME Trans,

1966, p. 6.

H. Benford, “Engincering Feonomics in Tanker Design”,  SNAME Trans.. 1957
O, Krappingoer, “Grear Lake Orve Carrvier Keonomics and Preliminary Design”,

SNANEG Mav o 14966,

PN AL eron “Commerciad and feonomie Faciors Oprimising Speed o Minimise

Costsand Maximrse Revenue™, Linvd Press London, Araene-
Seminar, Mavo 18— 149 1981,

Mack-Forhso & Hevean, "An Feonomice Feasibilite Studv of Toited Stire~ Bolk
Carviers” NMavine Technelogy ) Aprid, 1966,

Murphy, Suhar & Tavlier, “Least Cost Ship Charactrisiics by Compuier Techmque ™,
Marvine Tochnology, April 1965,

Munro - Smith, Note el EBoxvamples in Naval Avchitecmre, Fdward Arnold Lad, . 1965,

Gottfrred EWeisman, Inteodnerion wo Optimizaton Theory, Universiny of Cineinnati, 1973,



52

20.
21.
22.
23.
24.
25.
26.
27.
28.

WEEEASE KB RNE B58E

R. O. Goss, Studies in Maritime Economics, Combridge University Press, 1968.
HIZEM SMEARZ, HEER 61,000 v 17 +49 o, #3401, 19814 9 55

Kas Hefs, HRMa T8 (TH), X, 1961

EBIEMBEMRE, MR, #CE, 1971

Ml 1%, fEoRE, #E, 1968.

& ¥ &, WAKRES HER, KMbRE, 1977,

FABBEGIIERT, FSHPREM, K8, 1977,

RNETF, ROFHE, “BHEFINEE Modellb o] BEMA BAZ: M) BEMEREE, 1981F 12A.
REEW, REFHE, “—BMERWRS EtEFE B PR REMBREE, 1982F 44.



