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Development of Seakeeping Performance Prediction System
for Optimum Hull Design considering Planned Voyage Service

Summary

A seakeeping performance simulation system has been developed to
implement minimization of the life cycle cost and maximization of the life cycle
value in the hull form design by evaluating the ship performance in its life
cycle.

Composed mainly of the most advanced ship motion theory, EUT (Enhanced
Unified Theory), and PLASMA (Practical Large Amplitude Ship Motion
Analysis) which practically models nonlinear effect, the prototype system,
SRAPP (Ship Response Assessment Program on Performance), has been
developed and evaluated the capability to estimate not only speed reduction
and ship motion in a given short term sea condition but also response of
propeller and engine dynamics, maneuvering motion response, and global load
with high accuracy. For the purpose of improving the user friendliness, GUI
and the linkage with the hull form design CAD system have also been
Developed and tested.

To verify the reliability and the accuracy of the system, model tests in waves
have been carried out in a model ship basin as well as debugging and test for
various hull forms.

Monitoring of the ship's performance in voyage service enables its speed loss
and damage risk on real time to be minimized and its maintenance plan,
voyage plan, charter party speed setting, and hull form design to be optimized
by evaluating the seakeeping capability through the post vovage analysis.
Therefore, a monitoring data base system has been proposed and the prototype
system ,DBPAC, has been developed and verified by monitoring the
performance data on "Seiunmanu" and a container ship.

A key technology in the performance monitoring is the development of a
practical estimation system of waves the ship will encounter. In the weather
hindcast, an improved estimation method based on the 3rd Generation Global
Wave Model (JWA4G) has been developed by Japan Weather Association.
Further studies have also been made on the estimation method by inverse
calculation from measured data of ship motion response and by radar image
processing. As a more practical wave monitoring system, a hybrid
system(YNU-system) has been developed by using both ship motion response
data and radar image processing information.

By the above-explained highly accurate and practical seakeeping
performance prediction system, it is expected that the ships maximized in the
cost performance in their the life cycle can be designed, which will increase the
product competitiveness as well.
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