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Development of a New Hull Form with Semi-Submerged Bow for High Speed Craft

by Kazuyuki Kihara, Member

Masaru Tazawa

Summary

To improve seakeeping quality some advanced high speed crafts have been developed and
in service. However, in view of total performance including building cost, operation and
maintenance cost, they are not satisfactory in commercial use.
new type of high speed craft having a submerged torpedo-shaped body under the bow bottom
of conventional monohull high speed craft was developed. This new type of craft with Semi-
Submerged Bow (SSB) has improved seakeeping quality with comparable total performance
of conventional monohull type high speed craft. In this present paper, procedure in developing
this new type of craft are explained. .

First, theoretical calculations were made before tank tests to
confirm effect of a submerged body for the reduction of ship motion in waves.

Next,
in length (SSB and Conventional monohull) towing at the same time in parallel position
to compare directly the seakeeping quality of SSB and conventional monohdll and hull
resistance of two models were also measured to evaluate propulsive performance.

Based on this preliminary study, an initial design of a large high speed passenger craft
of SSB hull form was made.

Then, applicability of this type of hull form to actual ship was confirmed with some
additional experiments by use of small models.

Finally, tank tests were carried out by use of a 3.8m self-running model to evaluate
quantitatively both seakeeping quality and propulsive performance.

It was found from the test results that the bow acceleration in waves was reduced
considerably and the effective horse power was
monohull in the speed range of conventional use.

Under this circumstance, a

as a preliminary study,

preliminary tank tests were carried out in waves with two small models of 1.4 m

almost comparable to conventional
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Fig.1 Summary of Hull Forms and Particulars on the Development
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Fig 4 Comparison of Pitching Angle in
Regular Waves by Theoretical
Calculations
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Fig.5 Comparison of Vertical Acceleration
‘at F.P. in Regular Waves by Theo-
retical Calculations
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TFig. 6 Comparison of Vertical Acceleration

at F.P. in Regular Waves by Tank
Tests with Two Small Models at 1st
Preliminary Study
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Fig.7 Comparison of Vertical Acceleratioi

at F.P. in Regular Waves by Tank
Tests with Two Small Models at 2nd
Preliminary Study
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Fig.8 General Arrangement of A Large High Speed Passenger Craft
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Fig.9 Comparison of Vertical Acceleration
at F.P.in Regular Waves by Tank
Test with Two Models at Study for
Actual Ship
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Fig. 10 Comparison of Pitching Angle in

Regular Waves by Tank Test with
A Large Self Running Model at
Final Study
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Fig. 11 Comparison of Vertical Acceleration
at F.P. in Regular Waves by Tank
Tests with A Large Self Running
Model at Final Study
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Fig. 13 Comparison of Pitching Angle in
Regular Waves by Tank Test and
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Fig. 14 Comparison of Vertical Acceleration

at F. P. in Regular Waves Tank Test
and Calculations
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