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Estimation of Power Increase in Actual Seas

by Shigeru Naito, Member

Seijiro Miyake, Member

Summary

An integrated performance of ships is evaluated by using all the performance information of resistance, propulsion, seakeeping,
maneuvering and others. One of the evaluation indices is a power increase of ships in actual seas. In this report, detail estimation
methods of the power increase by using model experiment data are shown, and the estimated results are presented. These methods
include the resistance not only due to waves but also due to winds and weather helm. Based on the results of power increase, it is
possible to get significant performance information on the ship as speed drop, ratio of power increase, increase of fuel consumption
and cost increase of it. Discussions and proposals are performed to make more advance procedure on this subject.
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Fig.2 Propeller open characteristics and Kp curve.
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Fig.9 Added resistance in short wave length (head sea).
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Fig.10 Comparison with response spectrum of added

resistance in head sea condition (model scale).
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Fig.11 Relation between power increase and mean wave

period (head sea, Hy3=2.3cm).

ltem Container Tanlker
(model) (ship)
Length (m) 4.0 320.0
Breadth (m) 0.585 53.3
Propeller Diameter (m) 0.15 9.3
Entrance Length (m) 1.20 60.0
Scale 43.75 1.0
Froude no. 0.25 0.129
1-t 0.824 0.805
1-w 0.713 0.568
Resistance in still water (kg) 1.78 | 1.46 x 10°
Torque in still wate (kg—m) 0.0528 —
RPM in still water (rps) 12.8 -
Ahead wind resistance coefficient — 1.1
Ahead projected area above waterline (m?®) - 940.0
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Fig.12 Relation between power increase and significant wave

height (head sea, T(=10.6s).
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Fig.13 Power increase for tanker in actual seas that several
added resistance components (wave, wind and helm) are

considered. (Lpp=320m, head sea)
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Fig.14 Relation between ratio of power increase and sea
conditions.

Table.2 Estimation example for increase of FOC.

BNO Power increase BHP(kw) Increase of FOC
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Fig.15 Relation between BHP and FOC.
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