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Evaluation of the Effect of Rough Seas on Engine Output, Ship Speed and
Fuel Consumption

Minoru Tsuda'’, Kazuyuki Maeda', Kazuva Komatsu® and Yoshihiro Mivoshi®

We acquired data on the relationships between engine output, ship speed and Toel consumption, and
used these data to evaluate the operation of ships. In order to elarify the effect of rough seas on the engine

output, ship speed and Tuel consumption and to evaluate methods for reducing fuel consumption, the en-
gine output and the ship speed of 2 2342on 2795k W ship during an ocean voyage were measured nsing a
dynamometer and a doppler log, respectively; wind data was also analyzed for the vovage. In addition,
fuel consumption is discussed in the light of these results. The Tollowing conclusions were arrived at + (1)
When the wave scale increased by one, the engine output inereased by about 3%, the ship specd de-
ereased by about 3% and the fuel consumption inereased by about 6%, (2} There is a wood correlation
between an increase in the relative wind speed and a reduction in the ship speed. (3} The route that mini-

mizes the fuel eonsumption can be determined [rom the relative wind speed and relative wind direction

data.
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Fig. 3 . Measuring point

Table 2, Wave Seale (Sen Condition)

Wave Scale State of Sea Height of
(Sea Condition) Wave (m)
0 Calm 0
(Glassy)
1 Rippled 0~0.1
(Very Smooth)
2 Smooth 0.1~0.5
(Wavelets)
3 Slight 0.5~1.25
4 Moderate 1.25~2.5
5 Rough 2.5~4
] Very Rough 4~6
i High G~9
a) Very High 914
9 Phenomenal 14~
Table 3 . Fuel Properties
Fuel Properties Marine Diesel Oil
Density (g/lem¥) 0.8528
Kinematic Viscosity | (mm¥s) 2.461(50°C)
Flash Point (C) 65.0
C | {masa%} 86,1
) H | (mass%) 13.1
Constituent
8 | (mass%) 0.79
N | (mass%) .01
Residual Carbon (mass) 0.01

() Sea Condition 1

(s} Sea Condition 4

te) Sea Condition 7

Fig. 4 . Sea Condition
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Table 4 , Caleulated Ship Specd (Sea condition 3, 170rpm)

Measured Ship Speed knots 1.3 1.3 11.3 113 1.4 114 114 4 1135 15
Relative Wind Speed m/s 1140 11.8 11.8 145 8.0 101 1o 118 102 10.9
Decrease of Ship Spead knots -07| -08( -0B| -10| -06| -07( -07| -08)| -07| -07F
Corrected Ship Speed knots 120 12.1 121 123 120 121 121 122 122 122
Measured Ship Speed knots 11.5 115 1.7 11,7 1.7 118 11.8 1.9 119
Relative Wind Speed ms 115 134 6.2 1.3 8.5 6.0 6.9 LN 6.2
Decrease of Ship Speed | knots 08| -09| -04| -05| -06| -04| -05| -04| -04
Corrected Ship Speed knots 12.3 124 12.2 123 122 123 123 123
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