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Abstract

In this paper, a procedure is presented to optimize ship propulsion systems considering the
hull-propeller-engine interactions.

The propeller diameter and expanded blade ratio are systematically varied to find out the
optimum combinations of RPM and BHP at a given design speed by considering cavitation
criteria, and then by comparing the fuel oil consumptions of each main engine candidates
which can produce each combination of RPM and BHP, appropriate main engine with the
lowest fuel oil consumption together with principal characteristics of the optimum propeller
are selected.
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52 128 120 118
8 131 124 -
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Fig. 11 BHP(HP) versus Ae /A,
with variation of propeller diameter(M)

(M

Table 2 Specific fuel oil consumption(Tons / hr)
versus Ae /A, and propeller diameter (M)

(1
0.30 0.35 040 0.45 0.50 0.55 0.60
8.0 - - 3010 | 2894 | 2889 | 2864 | 2931
85 - 3090 | 2827 | 2784 | 2810 | 2817 | 285

90 | 3176 | 2796 | 2725 | 2724 | 2744 | 2774 | 2815

95 | 2915 | 2700 | 2676 | 2691 | 2710 | 2.741 -
100 | 2735 | 2671 - - - - -
10.5 | 2.722 - - - - - -
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Table 3 Specific fuel oil consumption(Tons / hr)
versus Ae /A, and propeller diameter (M)

(2)
0.30 0.35 0.40 0.45
9.5 2.915 2.700 2.676 2.691
9.6 2.870 2.681 2.682 -
9.7 2.823 2.672 - -
9.8 2.762 2.672 - -
9.9 2.741 2.674 - -
10.0 2.735 2.671 - -
10.1 2.738 - - -
10.2 2.744 - - -
10.3 2.745 - - -
10.4 2.738 - - -
10.5 2.722 - - -
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f t700 " {§§
X 1680p .
& 10
1400 e
i 10.8
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Fig. 13 BHP(HP) versus Ae /A,
with variation of propeller diameter(M) (3)

Table 4 Specific fuel oil consumption(Tons / hr)
versus Ae /A, and propeller diameter (M)
(3)

0.30 0.31 0.32 0.33 0.34 0.35 0.36
990 | 2741 | 2744 | 2741 | 269 | 2667 | 2674 -
995 | 273 | 2746 | 2733 | 2685 | 2665 | 2673 -

1000| 2735 | 2747 | 2723 | 2676 | 2.666 | 2671 -

1005 | 2736 | 2746 | 2712 | 2669 | 2.667 - -

1010 | 2738 | 2743 | 2701 | 2669 | 2.668 - -
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ENGINE TYPE, 8SS0MC

'Ohagr - 29700.00 HP MRPYM = 79.00 RPW

b SR - 20953.85 HP SRPM - 64.34 RPM

MR - 18885048 HP RPN - 62.12 RPM

POWER °
(% BHP)

. o P

&8 '/,

l L [

8. % 90, 9,
SPEED (% R/MIN)
Fig. 14 Layout diagram (1)

for dia=9.5 m and Ae / A,;=0.35

, DGINE TYPE 6SSOMC
NICR - 29700.00 HP MRPM ~ 79.00 RPW~]
o SNCR - 20983.85 KP SKPM - 64.34 RPY |
MR - 13345.48 HP RPM - 62 12 RPM
SFOC
(G/BHPh)
14
e . E X [ T AT}
BHP (%)
Fig. 15 Layout diagram (2)
for dia=9.5 m and Ae /A,=0.35
L DWGINE TYPE SLOOMC
IR - 29300.00 HP NRPM = 32.00 RPY
100 SUCR = 20983.85 HP SRPH = 64.34 RPX
NR - 18885.46 P RPM = 62.12 RPM
POWER *
(% BHP)
. 0 P
) 1
50,
0. 5. 105,

80. 85, 90. 9.

SPEED (% R/MIN)

Fig. 16 Part load SFOC curve (1)
for dia=9.5 m and Ae /A,=0.35
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Fig. 17 Part load SFOC curve (2)
for dia==9.5 m and Ae /A,=0.35
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