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Proposal of Ultra Large Block Coefficient Ship and Fundamental Studies on its Bow Wave Breaking 

 by Kazuo Suzuki, Member   Md. Ashim Ali 
Takanori Hino, Member      Aye Aye Mon 

Summary

Due to the increase of maritime transportation volume day by day it is necessary to design a ship hull having large carrying 
capacity with low resistance. For this purpose, the authors propose innovative concepts of Ultra Large Block coefficient Ship 
(ULBS). In this paper, its concepts and study plans are shown, and its bow wave breaking phenomena are investigated as one of the
fundamental studies on ULBS hull form. As experimental studies, wave breaking surface areas caused by ULBS models are 
measured. As theoretical ones, wave making resistance coefficients and distributions of free surface elevation are evaluated by means 
of Rankine source method, and distributions of free surface disturbance function ( , )D x y  are evaluated by means of Baba’s low 
speed theory. Various parameters related to the wave breaking phenomena are investigated in comparisons between experimental and
theoretical results. Under these investigations, it can be concluded that theoretical results based on wave making resistance 
coefficients, surface integrals of the square of free surface elevation and surface integrals of the square of free surface disturbance 
function have strong relations to wave breaking surface areas.  
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Fig. 1  Background of ULBS. 
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Fig. 2  Proposed ULBS hull form. 
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Fig. 3  Plan of studies on ULBS. 

3.

3. 1 ULBS

ULBS
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Table 1 

Table 1  Particulars of models and tested Froude numbers 

Type 

Length: L [m] 1.500 

Breadth: B [m] 0.300 

Depth: D [m] 0.250 

Draft: d [m] 0.100 0.150 0.100 0.150 0.100 0.150

Block coeff.: Cb 0.948 0.949 0.960 0.962 0.973 0.974

Midship coeff.: Cm 0.995 0.997 0.995 0.997 0.995 0.996

Bilge radius: R [m] 0.0187 

Tested Froude numbers 

Draft: d [m] 0.100 0.150 

Fn 0.103 0.129 0.155 0.126 0.158 0.190

Fnd 0.400 0.500 0.600 0.400 0.500 0.600

ULBS

Energy saving
- oil price

Development of 
new hull form

Ecology
- invasive species

Ballast water problem

Extension of Panama canal

Increase of
world shipping

Environment
- CO2

- wave wash

F.P.A.P. 

WJ or duct type prop.

BL control by suction of prop.

Reduction of  dead water zone 
by guided flow and propeller blow

Tab type rudder

Flow guided channel

Fin to break necklace vortex
Spike type bow bulb

To reduce wave breaking resistance

To keep course stability

Merits of flat bottom

WJ or duct type propeller
Flow guided
channel

Tab type rudder

Various ideas for  ULBS

Self Propulsion Test etc.

Studies on Ducted Propulsor

Flow 
Visualization 

Proposed ULBS Hull Form
Laser
Sheet

Numerical Simulation
(CFD etc.)

Wave
Pattern

Hull Form Optimization

Studies on Flow 
Characteristics

Nonlinear 
Programming

Studies on Appendages

Bow Flow Stern Flow

Practical ULBS Hull Form

Proposed New Propulsor
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Fig. 4  Example of tested ULBS model (Type ).
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Fig. 6  Flow chart of present numerical calculation. 
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Fig. 7 ULBS

Fig. 7  Example of panel arrangement for ULBS (Type ).
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