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The Optimum Operating Condition for Reduction of Fuel Consumption

—In the Case of Training Ship Pusan 402—

Yeong-Sik KiM, Sam-Kon Kt and Suck-Hun Yoox
National Fisheries University of Pusan
(Received January 31, 1986)

This paper aims at finding out the optimum operating condition to reduce fuel consumption for the
training ship Pusan 402 with controllable pitch propeller. For this purpose, this paper examines the
variation of ship speed and fuel consumption in accordance with the change of engine revolution and
propeller pitch. The results obtained are as follows:

1. When engine revolution is constant, the ship speed sluggishly increases according to the increase
of propeller pitch but fuel consumption extremely increases. The higher revolution the engine is, the
more remarkable this tendency is.

2. As the engine revolution becomes lower, the fuel consumption per mile decreases. However_the
fuel consumption under the same engine revolution differs according to the propeller pitch.

3. Specific fuel consumption is uniformed about 180g/ps-k at any case of load.

4. Among the various operating conditions which yield the same ship speed, fuel consumption lowers

in the case of lower engine revolution and larger propeller pitch.
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Table 1. Specifications of experimental en-
gine

Type Vertical single acting,

4 cycle, trunk type

Max. continious output  1200(#s)
RPM 720

No. of cylinder 6

Cylinder bore, stroke 250, 320(mm)
BMEP 1. 56(MPa)
IMEP 1.71(MPa)
Compression ratio 11.8

Year of manufacture 1980
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Fig.1. Ship speed according to propeller pitch at
each engine revolution.
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Fig. 2. Fuel consumption according to propeller pi-
tch at each engine revolution.
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Fig.3. Ship speed according to engine revolution
at each propeller pitch.
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Fig. 4. Fuel consumption according to engine revo-
lution at each propeller pitch.
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Fig.5. Fuel consumption per mile according to pro-
peller pitch at each engine revolution.
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Fig.6. Comparison of fuel consumption according
to engine revolution between experiment
and shop trial test at the 20° of propeller

pitch.
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Fig. 8. Fuel consumption according to ship speed
under the various operating conditions.
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Table 2. Fuel consumption for each condition
yvielding 8 knots

Fue! consumption

RPM Pitch (kg1 Ratio
450 15.7 36. 56 1

500 12.5 40. 28 1.10
550 11.7 45. 07 1.23
600 10. 3 51. 44 1.41
650 2.0 56. 33 1.54
700 8.5 66. 54 1.82
720 8.3 70.235 1.92

Table 3. Fuel consumption for each condi-
tion yielding 12 knots

Fuel consumption

RPM Pitch Cka/h) Ratio
650 20.0 158. 94 1

700 16.7 13.836 0. 84
720 15.3 127.32 0. 80
Table 2¢] 7 $- 7719] EHGEMFEl =F B—%

fai 8K & 4 got BEEBRELE 2 el E
vep® sHsg & EEHE 5 n SFE =ZA
FA ke Aol MEMRS =S4 AEyelm 720
rpm, 5]z 8.3°8] 7 -$ol& 450rpm, ¥z} 15.7°4
AL v)el oF 20§8) ¥} 7“%%%—"—
m=F Table 38) 73 39 EE@EMAE 5 -
g M 12Kt B W 4251013 Table 24 ﬁ%—’r%
W = [@REE ol SAE AA {As: Aol
238 BEF o HA ERSY 720mpm, 5]
15.3°9 A $7} 650rpm, vl 20°8] 7 gl wlE
20% 9 #EO RIS & 5 At

019} 22 AL o EEEAAY BAulid
AANAD FAE B Bhstd BREEEEC
&gty =) Relet 44 5 & A 16°
olgl2 fAstE Aol MBS WA mEHY
Aoz A=

sl Table 2, 3¢ ¥.q1 2 EEHMAAAY BRE
HEES sxle gEMs A4 sl REHERE,
s 9} MEEREY #EE BdE BAAEEN
g% EFgESes 78 eE A4 HEERY
mean erroryt 0.3% wlutelm2  ole] g HEE:

A
b2 #
2 Qe A

= 2 (CPP)E Ze £k

“#ﬂ%

B SUAM Bl 4028 9
SHel B9 A B RS NS =
5§32 zAsiel CEENS N

Femerd uo AT A% METHS

d%ﬁ?ﬂ“ﬂ

24 AT T JE #4521 cl.e o
SISty '?/ffi'zr’?l S 7&'3}-

oA BUblEEs =

H
EN”“
1

ggel 43T S SRS el wE M
o) e 4/~ R IS8 S84
FANA D 2 MERLSE o] 3¢
gl ek

2. AT R PORNARE Y BB v eAds
& @hatd o {—- B gleldzn szl
2 sl & el virhdel BT et s %
AR R AR St sl slAle A
A AFE debigdeh

3. dgkslAl 206 glelA FBHERI Y REGR
g wmstel 75% fafioldelA 10kg/h B E FNE:
o MBEREL ARl A 180g/ps+h A
22 A9 9y =

4. BT E oA BREBRES EXRAT
7l S1%F WA EEMTS Yaa A E an
FASE Zeld ot sz 2ii-To] Hd RHNHE
ol Atstel 2 WS AL debg e

kS

‘1

2 E X §

1. BATEAEZAS S Ml BEs EE
FE. SENBERFMETZER, 221260

2. BHERE1T8): EHBBFA—EARBETOR

v AT L. BEEED, 22(3), 112—116.

3 By BQY9): MAFA—FrBHoE IR
W, MABMEEE, 13(2), 3943

4. Mizunuma Tatsuo(1978): Matsui MUE€23 BHS
Type Diesel Engine and Decrease the Fuel Cosz.
POMRIEER 27(217), 53—57.

5. Bruce Wadman(19792): Improved Fuel Economy
for EMD Engines. Diesel & Gas Turbine Progress
World Wide. 11(6), 42—43.

6. Motocka Takao(1978):
rease the Fuel Cost of Diesel Engine. pi¥:ifhs.
27(217), 262—264.

7. FR(1073): Fortrand} IAEMFE:. IRECE:, 380

—387.

Various Method to Dec-



