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Abstract

The vessel,as an important marine component factor,plays
a great role in the shipping management.

The determination of vessel's specificatioms, such as
deadweight and BHP for econonomical speed in accordance with
the ship route, oil prices and other operational market situa-
tions are the crucial elements in rational shipping management.

This study mainly deals with economical speed of ships
in accordance with the variation of the fuel and generator oil
prices in the Yang's bulk cargo simulation model.

The given conditions in this model are as follows.
Distance : 5000 miles

Ship's size 10,000, 20,000, 30,000 DWT

Cargo Operation rate.
loading :8000ton/day
unloading : 3000ton/day

Standard freight rate : 30$/ton

Interest rate : 12%/year
Standard of oil price.
Fuel oil : 200$8/ton
Generator oil "t 317%/ton

The conclusions of the paper are as follows.
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(1)
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(3)
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When only oil price varies

(A) 1f the oil price decreases at the rate of 50 per-

centage, the economical speed of the 10,000 DWT vessel

is 12.7 knot and its optimal B.H.P. is 3,

815 HP.

(B) 1If the oil price increases at the rate of 50 per-—

centage, the economical speed of the 10,000 DWT vessel

is 10.7 knot and its optimal B.H.P. is 2,

When oil price and freight rate varies.

It is confirmed that the variation of the oil

188 HP.

price has

a great effect on the operation profits, and that the

optimal B.H.P. is smaller when oil price increases.

The modern ship, with 18 crews and 3 quarter oil consump-

tion in comparison with the conventional ship, is a bit

higher in annual profit rate than the conventional ship

in terms of the common ocean route and sea going ship's

" speed.

However in lower ship's speed such as:7 knots
ship is less economical than the conventional
From the result we can easily reason that the
is less beneficial than the conventional ship
route and in the ports of low cargo operation

Korea and China.

the modern
ship.

modern ship
in the short

rate, between

The economical speed of the modern ship is a little higher

than the conventional ship.
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Table—1 The rate of fuel oil cost in total operation cost.
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372 BRERERR KB RE £88H
7b. W 7E 10% HmAE Wl KEEH PR OSEBHRED
1986 4 3 1 30H @WMBSHHEREE &HrEE(EBBEE 2008 /ton,
REELE T 317 8§ Ston, o3} 864 hfEet shop DS X#E2=Z 10
% #MmA N CEBARE 2208 ton, FEEMKHE 3498 ‘ton) o

WES R OBERMENS #iE o} 2ok

© Efmel A5
C&=20o4 1@Ee A% mEzh 10% #msd wEEhe
11.6knot ol 4] 11.5knot & O.lknot #A3sw HERFEHE 30.055
$ tonel A 30.560 B ton o2 # 0.505% ton H#insted MK KH
MEe —0.042%0l4 —0.432%2 # 0.39% WA3ch
EHBE R 5,000 miledl Al 0.1knot®] KEPHEHNSY BT HEEERH
S W AR BEE AdANz FH REXFIEFEE 0.39% B4

a2

71 o, o] = JBEMBENL 2,744 Po) )
2EGSY AS wE/ 10% #nstd EEEHL 11.8 knot of 4
11.6knot 2 # 0.2knot #A sty HEREBEYE 21.398% ton ol A

21.744 § /ton 22 st ER B AFEELS 9.251 %ol Al 8.840
%2 WA

HimB  5,000mile ol 4 0.2knotd] EEEEIS WMAE WM A
FimEsS % 0.4119% WA A} BB FH R AFEE
ey KM 11.6knot @ w9 4,272 o] o},

3ol A5 Wt 10% ®mskd K#EW S 11.6 knot ol Al

o 71

11.5knot 2 # 0.lknot ®4A Sty ERE#H+= 18.723 % ton ol 4]



O Wl G2 e BEIER gzl WY B

19.014 $ /ton <& Hmstel EH KRAXFEELZ 13.583 %ol A 13.198
%% Wy EEBHMENS KEES 11.5knot ¥ uwjeo] 5,337 P
o] cf,

@ Exme A

(H—31elM 1@ AS Wyt 10% sk KPR

5o 11.3knot 1Al 1l1.1knot & # 0.2knot A3t LIRS
33.554 8 /ton o A 34.469 § /ton o2 gmmstel  AER fie AR A o
—2.992 %0 4 —3.7130%2 # 0.7389% @Ak o = FoEHEM
EHo spE S  11.1knot @ el 2,452 BPo] Tk

omme AS WwEs 10% #mIH KREENE 11.7 knot o} 4
1l 5knot £ # 0.2knot M-Stz EEERE  23.233 S ton of A
93.807 § /ton 0 2 @iste M BAFEEL 7.909%lA 7.196
%2 ¥ 0.M3% WHEeh o] w EERMENL 4,162 IPo} ot
3o A WwEs 10% #BmHH KEHEITS 11.7 knot °l| A
11.5knot 2 # 0.2knot WAdtz ERERE 20.028 3 ton ol 4
20.480 $ /tono 2 M@pictel FM BAFMEEL 12.995 %elA 12.349
%2 # 0.646% Wpsch o W BEMMEHL 5,387 ol

@ (281, 2)elAd EmMEME 500mie, HFF 12%, ER
30 $2 EHmY W 1@Eme AL ERELE EEETD 11.5 knotoll
A R EmFEE 0.432 %9 kol A7, EERME KHEED
11.1knot ol /] 3.73 %9 #ES 7tH &

o 1&EY 7Z$: K#EEH 1lS5knot® wpstn ER E

373



374 SHEBERR KB R £ W

fig 1. The annual profit rate curve in modern ships
when oil price increased at 10 %.
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fig 2. The annual profit rate curve in conventional ships
when oil price increased at 10 %.
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fig 3. The annual profit rate curve in modern ships
when oil price decreased at 10 %.
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fig 4. The annual profit rate curve in conventional ships
when oil price decreased at 10 %.
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fiz 5. The annual profit rate curve in modern ships
when oil price increased at 30 %.
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fig 6. The annual profit rate curve in conventional ships
when oil price increased at 30 %.
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fig 7. The annual profit rate curve in modern ships
when oil price decreased at 30 %.
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fig 8. The annual profit rate curve in conventional ships
when oil price decreased at 30 %.
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fig 9. The annual profit rate curve in modern ships
when oil price increased at 50 %.
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fig 10. The annual profit rate curve in conventional ships
when oil price increased at 50%.
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fig 11. The annual profit rate curve in modern ships
when oil price decreased at 50 %.
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fig 12, The annual profit rate curve in conventional ships
when o1l price decreased at 50 %.
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Table—2. The values of BHP and economical speed in modern ships

when oil price are changing.

L — 10,000 | 20,000 | 30,000 |
\1 I 5 - \\~\\'1 g : B
Fsslg @ o2 K % (8 Jton) I 30.055 21.398 18.713 |
g EEEBKRIME (%) [ —o0.0e2 | 9.251 13.583
Hmi s g & 7 (knot/h) l 16 | 1.8 | 116 |
\{g B H p () 2822 | 4500 | 5474
T ; @ & E & ($/ton) | 30.560 21,744 | 19.014 |
w0 [ FmEAAmE (% ) | —0.4%2 8.840 | 13.198 |
% | & #m % 7 Goot/h) L 115 1.6 | 1.5 |
. B E P C®H 204 1212 | 5,837
k- @ 2 5 & ($/ton) | 31.534 22,445 | 19.596
w0 [ emeAHEE (% O | —1I6 8.047 | 12.448 |
% | #& # & J) Gmot/h) 11.1 11.4 1.3 |
i B HP ( P ) 2,452 4,054 5,072 |
. E 2 B % ($/ton) | 32.477 | 23.094 20.156 |
|50 | wmEBARIEE (% ) | 1847 7.290 11,723 |
% [ ® wm ® B Goot/h) | 10T ma | 11
E B H P ( B ) 2,188 3,745 | 4,819 |
!‘1 F @ & R (S ton) | 2053 | 21.023 | 18.405 |
10 [ FEmIEE (% ) | 0.363 9.674 | 13.976 |
% [ #& % & A Gnot/h) 118 e | 1.7
L B H P ( ® )| 2% 4,618 | 5,613
B @ & B B (S ton) | 28.447 20,260 17.782
30 | wmAKmE (% ) | 1.2 10.548 14,783
% % | ® ® E ) Goot/h) | 12.2 2z | 120 |
p [ B H P C P ) 3,330 4,988 6,050 |
T % % B % ($/ton) | 27.286 19.448 17.113
\ 50 | fERmARIEE (% ) 2.157 11.467 15,610 |
% [ & W & ) Gnot/h) | 127 12.5 12.2 |
L; r B H P C B )| 385 5,384 6,357 L
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Table—3.

BB AR KBt w7k B8R

ships when oil price are changing.

The values of BHP and economical speed in conventional

—

\\DWT 10,000 20,000 30,000
& o
86/ & # B &t ($ /tom) 33.554 23.233 20.028 |
2 FEEEAFEE (% ) —2.992 7.909 12.995
7Hh # ¥ #®m J1 (knot/h) 11.3 11.7 11.7
iz B H P (W) 2,595 4,385 5,613
o' K % (8 ton) 34.469 23.807 20.480
10 EERAFIEE (% ) —3.730 7.196 12.349
% £ ® @ ) (knot,h) 11.1 11.5 11.5
B HP (P ) 2,452 4,162 5,337
8 E OB F % (% ton) 36.266 24.936 21.375
30 FEEEAFEE C % ) —5.130 5.826 11.099
% # % & fI (knot.h) 10.7 11.2 11.2
n BEH N EER 2,188 3,845 4,944
# & E & ($ ton) 38.064 26.014 22.267
50 THIgAFEE (. % ) —6.461 4.516 9.892
% &£ ¥ & 5 (knot/h) 10.3 10.8 11.0
B H P (P ) 1,949 3,455 4,696
# 2 B & ($/ton) 32,618 22.627 19.542
10 FREREAFIEE C % ) —2.230 8.641 12.656
% £ #® #E B (knot/h) 11.6 11.8 11.8
B H P (P ) 2,822 4,500 5,756
B # & B’ & ($.ton) 30.729 21.412 18.563
30 ERRAFIEE C %) —0.630 10.158 15.014
% & ¥ ¥ N (knot. h) 12.0 12.2 12.1
& B HP (B ) 3,152 4,988 6,202
E % B & ($ton) 28.746 20.124 17.532
50 FRBRAFIME (. % ) 1.100 11.760 16.430
% # ¥ # J1 (knot /h) 12.6 12.6 12.4
B HP ( P ) 3,714 5,522 6,678
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fig 13. Fuel oil cost, freight rate and the economical
speed. (modern ship, 20,000 DWT.)
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