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Study on Design of Catamaran Hull Form with
Asymmetric Demi-Hulls
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Shinji YoSHINO, Susumu YAMASHITA and Hiromi HANDA

Abstract

It has been thought that a factor having an important influence on the performance
of a catamaran hull form is an asymmetrical flow around its demi-hulls. Some attempts
have been made by Pien and Lin to improve the propulsive performances by means of
symmetrization of flow around demi-hulls. Nevertheless, the effect of symmetrized flow
around demi-hulls on resistance has not been clearly proved yet.

Since 1977, the Shipbuilding Research Association of Japan (176th Research Panel)
have had a plan of the catamaran studies in which a particular attention has been paid
on the design procedure of a catamaran hull form with asymmetrical demi-hulls in order
to have better propulsive performances.

A new design procedure is proposed in this paper, in which an asymmetry hull form
is expressed by a thickness and a camber functions, and the camber can be determined
by the boundary conditions of in-side and out-side hull surfaces. In performing the
calculation, the authors apply the Hess-Smith calculation so that the design procedure is
of wide application.

The calculation results of pressure distributions over the symmetry and asymmetry
demi-hulls with various hull spacing are compared with the results of model experiments.
As a result of these studies, it has been shown that advanced studies including free
surface effect are recommended for better design of a catamaran with asymmetrical demi-
hulls.
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Table 1 Principal Particulars of Model
Ships (M. No. 0305, 0306)

Demi-Hulls
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1 Lenght Between Perpendiculars 4.00m
2 Breadth of Demi-Hull 0.40m
3 Depth 0.40m
4 Draft 0.24m
5 Block Coefficient 0. 449
6 Prismatic Coefficient 0.572
7 Midship Coefficient 0.785
8 Longitudinal Center of at Midship

Buoyancy

Photo 1 Model Ship
(M. No.0305, b/L=0.4, Fz=0.36)
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Table 2 Nondimensional Camber Width
at L.W.L. (b/L=(.2)

S.S. c/Lx103 (2=0)
AP, PF 0

9%, % 0. 408
9, 1 0. 880
84, 13 1.399
8, 2 1.927
74 73 2. 506
7,3 3. 041
6%, 3% 3.517
6, 4 3.895
5 4.222

Table 3 Nondimensional Camber Width at
Midship on Various Depth (&/L=0.2)

2/d L aLx10° | (regy
0 4.222
0. 333 4.171
0. 583 4.068
0. 750 3.972
0.875 3.887
0.958 3.825
1. 000 3.793
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Table 4 Nondimensional Camber Width
at L.W.L. (b/L=1/7)

S.S. c/Lx10°
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lae)

0
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1
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Table 5 Effect of Iteration on Camber

Calculation
¢/Lx10?
Iteration 1st 2nd 3rd
Midship, L.W.L.
(x=0, 2/d=0) 4.628 | 4.189 | 4.222
Midship, Bottom
(x=0, z/d=1) 4.114 | 3.767 | 3.793
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