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Numerical Additional Study for Evaluate Seakeeping assessment of the Planing Craft
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Abstract - In this research, experimental seakeeping results of Warped hull ftorm 2 on the regular waves were compared with
numerical results of strip method and CFD. In case of ship’s speed, there are 3 cases (3.4m/s, 4.6m/s, 5.76m/s) for numerical
simulation, and they are belong to semi-planing and planing condition. Consequently, in case of strip method, it is shown that the
resonance phenomena occurred from around A/Los=2 to 4 and RAO value were significantly higher than that of other. this is different
from experimental results. In case of CFD, overall trends were similar with experimental values except there are somewhat excessive
RAO values around A/Los=0.5 to 25. these phenomena is confirmed that it became larger as the ship’s speed increased, and it was
considered that the error occurred because the number of mesh in vertical direction of wave height at A/Loa=0.5 to 2.5 were relatively
less than those of wave height at A/Los=25 to 5.2,

Key words - Planing Vessel, Seakeeping Performance, Response Amplitude Operator(RAO), Strip Method, CFD

Meanwhile, most of the studies conducted by CFD are
those of small and

1. Introduction

focused on the displacement ship,

As the recent trends have highlighted on evaluation of
the

researches are concentrated on accurately evaluating the

added resistance of a ship in wave conditions,
seakeeping performance of a ship in wave conditions, rather
than the resistance performance of a ship in calm water. To
evaluate them in practically, model tests are the best way
for them. However, there are some constraints of time and
economic, especially spatial and physical limitations
between model and full scale that cause differences in size
and flow regime, respectively. In order to overcome these
constraints, researches using CFD have been actively
conducted. Also, it CFD

simulations will be actively conducted in the near future.

is expected that full-scale
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planing hull are relatively small. Therefore, in this research,
in order to secure the reliability of numerical analysis on
high speed planing hull, experimental seakeeping results of
Warped hull form 2, which were the model series of planing
hull developed by Begovic and Bertorello (2012) and based
on the regular waves matrix (Begovic and Bertorello, 2014),
were compared with numerical results of strip method and
CFD. In case of ship's speed, there are 3 cases (3.4m/s,
4.6m/s,

belonging to semi-planing and planing condition which CV

5.75m/s) for numerical simulation, and they are

values are 1.92, 260 and 1.594, respectively.
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2. Numerical method and model

In this study, numerical method and coordinate system
are applied established numerical method of Kim et al.
(2017) and added First-Order VOF wave model to give
wave conditions. Fig. 1(a) illustrates the conceptual design
of model, and length and displacement of the model are
1.9m and 32.73kg, respectively. The geometric views of the
model is illustrated in Fig. 1(b).
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Fig. 1 (a) Conceptual design of the warped hull 2, (b)
Geometric view of the warped hull 2

3. Simulation and result

Fig. 2-4 shows the heave and pitch RAO values which
were conducted by Strip method and CFD. it is indicated
that the values of Strip method are different form
experimental result because there are some resonance
phenomena at A/LOA= 2 to 4 range. On the other hand, the
results of CFD are similar with those of experiment.
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Fig. 3 Comparison of Heave and Pitch RAO / 4.6m/s
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Fig. 4 Comparison of Heave and Pitch RAO / 5.75m/s

4. Conclusion

The main conclusions drawn from the research
presented in this paper can be summarized as follows:

1) The results of Strip method showed that it follow in
ALOA range from 2 to 4,
there are different trend which are resonance phenomena.

2) The results of CFD indicated that it is almost similar

with experiments than those of strip method. However,

overall tendency, but, in the

there were somewhat overestimated values which increased
the error as the ship’s speed increased because the number
of mesh in vertical direction of wave height at A/LOA=0.5
to 2.5 were relatively less than those of wave height at A
/LOA=25 to 52.
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