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A Study on the optimal Size and Speed
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Abstract

There may be a lot of studies on the economic design of ship for the most favorable
combination of design basis on the owner’s request,

However, there are few on the economical ship’s size and speed for the ship owner’s
stand point.

This paper describes on the optimal ship’s size and speed to the given marine commercial
environments for the owner’s requirement to the shipyard.

As the result of the paper, the criterion curve of bulk carrier will also be used to assess

existing ships for their profitability.
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1. B5ER
muane] RS Kl BEE Bk RS #EiiR-e J.F. Watson Design and construction of steel merchant
ship, SNAME, 1955014 #h#@e] (MM EE, AR Rl BN 2 MisEagd #d mEle
ok 97l e s oE ARG d = EREh
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GDD = DVZT =0.828

DWT =Gpp - 4=0.8284(ton)
Wesnre=4—0,8284=0.1724(ton)
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Ayre®] TriEsh Admiralty (R¥GE %ol odewl ARl A€ Admiralty ik Fsteln 9o

2) Admiratly {R#E(3:(Ae)

TRl sl A ARl B G 502 li@ste e Il w2 TSEN(EHP)E &
8loy o) zrell MifEdhE, BTZE W Sea marging HITs A $IHHNHS skatE Aol EMolrh

el A GRS SRS EBUEHIS RIREHeR E4rdtd FSRKITS HIUI9) 1,825 Hfigtet
¥ #ho 2 % o Admiralty (¥ HLETA E ERd ey AF7AA Qe FESA & kel &
2 o] FiEd FIMZ 2 ek

de=-Gp

3) Admiralty coefficient(Ac){ifie] s

BA paikatel el w ==l Admiralty coeficient= KI5 AR 3, HWILHREC) 7
Zii‘?% AR KA A= 2 ghe] 4202 e]eb e},

oW R BN B Zoldl R &) ZA whAe] o3 MMM wEER REA
dAE ARREet g4 2 KA Agek A RIEE HUje #W3 Ac = 586, #iiEHIUAl HWEF
Ac® Eiy-2 389.16] v},

w}2}4 Admiralty coeficientd] it o] 5 Fio w Hate] nd(FE 121)

Ao 38914586

2 =487.6

3. MEER(Wreer) W PREB(CrurL)
PORNEFER - SRS BRI PRBHGIERY 4o v}
1) miiEhe PORAREER 2 MokdR
Diesel engine®] #¥HE%EE S 0.150~0. 170kg/hr-BHP f2/&o) 1 JHTHEH8S) NSRS Lo
¥ 0.180kg/hr-BHP=Z 3p41& 4 ¢t}
1719l 10% sea marging 4§ 7bslwd 0. 2kg/hr-BHPel el whelA {95 Mk WHIEE-S 0. 2kegx BHP
x 24hr(kg/day), A.B 5 @4 MR KRE Tvorpel e #iiahe] MBS R (Wrory) &

Wrvery = 0. 2BHP x 24 x - 1000 -x Tvorp(ton)
Das__ ,_ 2,500%2_
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Creerv = Wrrev x150( § )
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ot AY KEoolnz B 8ton BES HIVE
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Croerp= Wruepx 150= (1 + wIi/VI::IZII)?GiO
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whelA R PTEEE EHEHES Wronolel Sl 2 MERS Cromo|st 39
Wroer = WrueLy + Wrvegp(ton)
Cruer =150 WrueLv + Wrvep) ($)

4., B'WEE (Pay load : We)
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HUGEM R ERDel wtet o223, 08 oo B3R 2axg #ghd el =27 #Etles
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1) %R (Cruy)
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Csurp=Cruy+Cu

6. ELELEE(Rerr)
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A REE REA W SHEEAR E¥E(Capital Recovery Factor @ Cre)-2- FEHHS o}

7. RARA GRMEEIER(Ris)
RIS A, ZHRAE D RG] delA el
KEE ER REBRZES KR REE E KA IREGHARES A Al 169 B 2.0
% Rl e,
KRN A= SRS e tee REES 0.4%2 o,

8. MEREMERMEHE (PLD)

P&I¥HE MRRHEMERWRZA BHREA A @WEsA ohdste il K WE REHR
foskel A BRAtbRl BSHIRGE, MRRORTEM RAS W S W REERE NE B, GWERR
#e BEET] FESA o BIHE & BEARIRA Hetd (RT REoIch

b A A AEMEEG A, #RTY, ARAS @M 2 Ownershipe] webA JER=

ek BEEHRI= G.T. 10,000LL B9 ffifel A= MBS Rl 48Mse ##rt 40%5 3+ A
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4) a2 s Al ARy Plel IR 2
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WAMEEE, WERE Fistd Michigankige] Harry Benford 4% 196971 TRl &= A 7~10
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en=LDBD0 LB Dy e
CN2X Cubic number<]
+
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Crraen=4, 000. 0 1&%0 )
L
Cenr=2, 000. 0( rrBE]IOLIO!)F

w2k A ST
Csuyur=Cumr+ Crexr
10. HERR

G WEER S WK, WML, Paint, TERREESALE, EURE UL RIET, AHUNHE
o) e},

o = el £ AABHR T TEAAOl AL A MRS ARITRY mRE Hob IS HAK
= Fomatdeh. zelvh GGE 2 Bulk carriere] ARSME A Y Pl vk mbebAl WHLHAE A0S
A B 5N MKE 2k Aol Wk 1979~19807F BFERIEE JEMstel THiTal
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whel A FER
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Frilsiol gheb. zedt Bulk carriersd 20 WNARe- 1 HigEel walA Y] o MAKE A
fElgstel gl
Sl tel Bulk carriere] 9 Ty AFBE 274 o] 3 1980 V9 £ ARE (Corew)’
gl 4 AT IR B (Cerewr) & BH& 3t 2vh (G 620,
Cerew =305, 801. 0( § /year)
Cerewp=11, 360, 0( $ /year-man)

12. &% %R

W AR BEREEIRL, SUAHGEY:, AR 2 OB R Yrel AA4E 4 givh ol
T BAE RS & bt 2 oghe]l HEE R g RUHE(1981.2)8 sk WRE M4
B (E TBHE).

1) e

A= MUK ok g R {fshed RiAse] Fal Aok, MRkl JEA4OR AL 12K 3.0m
(101ft), G.T 1,000.0tonel] #t3te] 37Fe]w nk 1{tHhnel FhAkze] 10%, G.T 4 1,0000.
ton Einell 7 AAORZRY 10%F s ol Atkpd e 30% wiidE 50%9 HikR A
st 2 Bljtell Pilot boat# 7t 4= vh (4L T4y £3SKE - 80.2.1 Bk 2).,

et IEAOB RS 408 2 Fte] SRR (Crion) & @SR ohEsl e

G.T-~1,000.0

Cmor—[40+4{ 1,000.0 +(H~10)H><4($/voyage)

(el #R Ak kR )
2) JERERER
RS BERICIDEE MRS FERUISE BeliElOtel ket Sl
R T e RE HE OB A JEMTHC 10 tond] ¥3le] 1285R HuRd P& w) 0.33%] =
2 18 #EREBE 0.668/10G. To| o},
wheb Al FHRTEEE (Caror) & b3l 2Fo] FHITHH.

T 1
Caror=0.66X% Gl‘o XT/I/'%SGO x 2( $ /voyage)

(TRl ¥ S Ee c 22 1)
3) EEAHUIE
W WfT A K AKYE 1tondd] 0.32%, bigel Held s 0.198 9 FEASEES
WAt ek,
Q716 A e AR BAORES Fiste tonif 0.258 = FHITRIEL
AR S Ceooprel b
Ceoopr=0.25% Wrx 2(§ /voyage)
GRER Al S AHRBR £ T
— 9 —



— R AT BT BT BIE 9

4) Wive

RRAAS) BEbERtel & HAn-S @IS ok dhel MEELEMIT A R AR £ 99 ek iEe
Bl PiEslE WY 27 v FEH, RESERRY BEER 5%, SORGREA 518
O FACHTAMET 70T, AARREHe, 1972)8 kel fksh® DW 10, 000. 0 tons 10 tond]
RIS bR el LEEs)e}

o]+ 1,000.0 HP(3:7 FIEIEE) ool BResgkel, zela fRRe) fkitdl prEEsl & mefie —AyS
2 1.0~1.5hrE g7 4+& 1.0hr2 FHi1%kc},

Tug boat 1,000. 0HP/hrol] #43led 1508 (% 7)2 B3 of HAIR(Cree) &

_bw_
1,000.0

CTL'G =

x 150 4( $ /voyage)

5) HAn%
M8 (Cere) 24 Husbandage, ##5fl, WIEH o] K¥d JEsh=d ol 18 #i% 1,500.08 2 &
et
Crre=1,500.0x2=3,000.0( $ /voyage) 3 7213

AehA £ 70| WY BE(Crom)E R HEELZ FHTHR
Crorr =Crigor + Cagor+ Ceoopp + Cruve + Cerc

__0.47 .
= 100-000.0 4 +0.4344+2,992. 0( $ /voyage)

13. BEL—-HEER

JE%, Bk, 208 9 BE% HHNRE ARE, HE Lo v —mumfiel . —KE
BEE BnEnte B0 fFR 2 el € =t FEMMmeR i stestd wheb 2t

A7IA e FHEEERE 5H$/Eoz ik

Bl %18 Corrt

Corr=150,0000.0($%)
MU HREN Y HER

Bulk 52¢ F.1.02 fE@she Aol #iliclm2 MM 1Hrsha ohideh,
WEEDS Windl @F, AT $o2 ERA deon HEMERS vhest o,

- R T $%(tonsday) #® ]
b4 A 7, 500. 0—10, 000. 0 10, 000. 0—12, 000. 0
- g 2, 000.0 3, 0000. 0

A7l A= BAREZ BME T 10 MERS 10,000.0tone. 2 e}
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V. Bulk carrier & &4 FE

—& Bkl —EEHEE Bipd BINEEE SEN 29 aAhe RE % RS JRE I Bk

KEFH(DWT) 8} I8 thESLE ke =y WATE RKEs: FIRE e & 4 Ao
K5l A& Bulk, 1A R glel A fiine] EBEE (THSH] ke At B modeld
EREt L 2 REEMAE B MRS i 2axl g

Cost= —V%'T [“flv—oy‘ {Csnip(Rcrr + Ris) + Cri+ Corr+ Cerew

+ Csumr + Corner} + Cruer+ Crorr] (A)

AARY & THREC Bt i WAl A EEI v E e

LM &
SR REEEAR(Cron) 3 BB EEIC) S Aol ),
SREE BOf BEY ERFTAA ERD REGEDE Lite 2 st B & (10,000G. T BLE)
-] WY AREEESS B BEEeR Rl

Cronse 0. 39807
HULL= 000

4%+ 203. 66944+ 4, 021, 037.0

0
BHPol| #5t #MBHEES Rl mAfEe R Rkakd

Q

—BHP’+42 7582BHP + 5, 633. 050. 0

CM=‘T7

, 000

o;,,:_

2 FREh
wetd REE

_ _—0.39807 72402
Csuir=Croin+Cu= 1,000.0 -4+ 209, 66944 + 1, OOO 0

+42, 7582BHP +9, 654, 087 D

-BHP

2. RARA BAEUE(Rorr)
Ban AL o i EN () S 18Fe 2 B MR SR HAEE HAEtE AT E30)
& F 1202 st

z(1+z)n_

A+ = =0.1379 @

Rerr=

A8 RY%EER(Rs)
PR e W At EORel stz FE AR A 0.4%, Ui 165 A = 2.0%
el me 1AL HHES 0.4%2 i
-(9%/year) &

— P 4 -
Ris= 17500.0
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4. E RE BEREBEE(R))
ME BE HERREE AY S s 4R 4 40,000.08 BEol . (£8:80% Eirsl P&I)
Rer=40, 0000 $ /year) ®

5 BEE—BER(Corr)
L —BEEAEE €% 4/ 50,000.08 & HEde),
Corr=50, 000. 0( § /year) ®

6. A% (Corew)
MARE 2 vel Bulk carriers] £% EHARLS 2740 # ERITY HER: BEREGE
6) 2 FH:HESIG el
i T M-0S REE K 238 B},
Cersw =305, 801. 0( § /year) ®
LAH i THRATE 11,32.08 0] o

7. MREIE BR (Csnmr)

BHEHEE S HBRIEEE(Cavs) o WHBTEE(Cern)d &o] T},
Benford formula(1Je] &3 79—80F%E HIRA(E 4)& Mo n & HELe g 2ot
_CN
1, 000.0
L.B.D
100
_ 0.35 DA
CN= .
BHP
1,000.0

0.5964

%+ * +
Cinr=4, 000 ) =4, 000(g007) = 2832804

CN= 8:LBDE ft

=0.5964
+ +
Cenx =2, 000 ) =20 BHP

aleb s GRS SEREERE
Csumr=Caur+ Cemr=28, 32804% + 200BHP* @

8. BERR(Cornee)

FHBESRE BMe =279 MY ENHY mEE 2E Ao RESIY(FE 5)F HAsSF
Benford formula[1]E #F| 3t o},

CN + BHP +
ToﬁoT) ( i o000 ) | X 12000
0.5964 \* BHP
~{(1-0000) o £,000.0°
=84.98564t + 120BHP* ®

Corusr= { (

+
)"} x12,000.0
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9. BREFR (Cruel)
1) MRE REEE HLsy S piigre] REEERS Wrosw,
A, B T #He SiEEEE Tvorpel 319

Dap
217 X2

TVOYD =

Wruev =0, 2kg x BHP x 24hr x x Tvorp(M. T/VOYAGE)

1
1,000.0

PO BRE ERRS SOFE EMEAGE 2)% EMsd 150$/M. T, AB 5 %M EE 2,500.0
mile2 2w FEEY BEEH(Crw) =

Cruerv= Wryev X 150

- 1 ., .2500
=0.2xBHP x 24 % 1,000.0 X 24 - v X2*150
BHP

=1 50—17**

2) FEHBESY] MENARERS Wrepr ot St BB (Trorr)E & HE(Tr) St AR Bigw
= BE(Trap)®] &0lcth,
HE WERES Wearsoelh & o

We
Trp= X
2= "Wearco

W WRolA Amme] FiEE ARE Jdayx2z uw

1
1

TPAD =

X 2x 2=1 day o]},
“8A EHE RS

W,
Trorr=Trp+Trap= ;Wc;ao x 2+1(day/voyage)

PelHBse] POBHATE-S Bulk carriers] 3E8 BE 2 SBEA mE/t A% HE WHEES A
8] —Ede] F¥ 8tono B FEHF 2 Fre},

EESS] BREEEHER (Wrverr) I BREIER(Crur)e v}t 2},
We

Wearco

We

Wearco

WFUELP=TRORTX8=< ><2+1) X 8(ton)

Cruze= Wiveie X 150= X 2+1)8x 150

oA BKE WEE(Cros)E Shesh 2k,

BHP + ( We

CFUEL=CFUELv+CFUELP=150{ 78 Weoarco

x2+1)s}

HA iﬁ@‘ﬂ. gl 1H &R (Wearco) & 10, 000. 0 ton — %R TH Q) 1584l 3,000.0ton #
Eelms AVl Ae HAREE BMEd
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Cruzy=150] B{}’P +( n %’6 5 x2+1)8}
=150~B§5 +0. 24Wr+1,200.0 ©

10. # 3k (Crorr)
W AR (Crrror), HERTERRH(Cavor), BHMAMUEL (Cooorr), B (Crve), A (Care)
A Aol
B)l, Crorr=Cerrnor+Caror+Csooppr+ Crve+Crer 0| T},
HRE ME 126404 BikBel #E RAOERELR ke B

- 047 .
Crorr = 100,000 A'+0.434 - 4+2,992.0 ®

11, EREMEH(Jvor) W IRE 1//vor, £ BEBEKE Jrorr(3508), MRE
EfBEE T ol2t & o EHE K=

Tror= Tvory _ 350 - 350
v Twivp Tvorp +T porr Tvorp+Trp+Trap
— 350 _ 350
" " Das We ~ 2,500.0 _ We
24'7V”X2+ Dcarco x2+1 24-V X2+ 10, 000. 0 x2+1
350
208.3 We
v T 50000 T
AA ks
208.3 We
1__ Vv ‘o000 ! D
Jvor 350
12, ®RER(Pay load : We)
Wi’:A*‘{WLsHIP'*‘l.I(WFUELV+—IVV’[}}—X&<'*8— +8)+300}
CARGO
_ _ BHP 16Wr
=4-0.172-4-1.1 v 1.1 —————10’000’0 308.8
= 1-0.172)4-1.1 -BHF 0 00176 W ~208.8
(1+0.00176) W»=0.828-4~1.1-2HF 308 g
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