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A Simple Prediction Method for the Form Factor of Full Form Ships

by Yoshikazu Kasahara, Member

Summary

An efficient hull form design needs to incorporate some prediction methods which will be able to
predict the influence of hull form modification on the ship performance. This paper presents a new and
simple prediction method for the form factor which relates directly to the hull form. Six flow-field
parameters which have influences on the form factor are proposed on the basis of the result of double
~model flow calculation and 3-dimensional boundary layer calculation around the hull form. A
regression equation to predict the form factor is made by using 7 parameters (6 flow-field parameters
and displacement-length ratio) and model test results in a towing tank. In order to adopt the minimum
Akaike Information Criterion (AIC) estimate method in a regression analysis, 7 parameters are
selected among many variations.

Predicted results for the form factor of full form ship at full load condition by the present regression
equation show good agreement within 294 with tank test results. At ballast condition, predicted results
show good agreement within 39%. Since flow-field parameters in the present regression equation act as
intermediary between actual hull form and ship performance, a designer can easily obtain an informa-
tion of how to modify the hull form according to the flow-field parameter in order to improve ship
performance.

{ %2\, HifE, Computational Fluid Dynamics(CFD)
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Fig.2 Body Plan of Model-E

Table 1 Principal Dimensions of 3 Models and
Measured Form Factors

Model-GC Model-R Model-E
Hull Form conventional | revolution of body | ellipsoid
Lpp(m) 326.4
B(m) 54.4 50.08 54.4
d(m) 18.13 25.04 23.051
Co 0.8014
Cy 0.8003 0.6293 6294
14K 1.206 1.123 1.127
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Fig.7 Correlation of Measured 1+K with Flow-field
Parameters-Double Model Flow (Full Load
Condition)
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Fig.8 Correlation of Measured 1+K with Flow-field
Parameters—3-Dim. Boundary Layer (Full
Load Condition)
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Table 2 Regression Models and AIC Values

Double Model Flow Calculation

Model 3-Dim.BL.  Disp. -
Cal. Length
Fore-part Aft-part
SCopw A4Cor  SCp ACu Cywor ¥+ 6 VI 10°
B Py P Py F; P, P AIC Variance Order
8A © © © © © © © -1849 0.103 8
TA © © © © © © -185.0  0.110 7
7B O ©) ) O O O  -1782 0.136 7
7C O O O O O O -172.6  0.161 7
7D O O O O O O -1614 0229 7
6A © © © © © -177.5  0.147 6
6B O O O O @) -170.9  0.181 6
6C O O O O O -170.7  0.182 6
6D O O O O O -163.3  0.229 6
6K O O O O O -1469 0.383 6
6F O O O O O -145.2  0.404 6
5A © © © © -174.5  0.172 5
5B O O O O -172.6  0.183 5
5C @) O O O -163.7  0.241 5
5D O O O O -163.6  0.242 5
5K O O O O -142.9 0.463 5
5F O O O O -140.2  0.537 5
4A © © © -165.5  0.243 4
3A © © -140.1  0.572 3
3B O O -114.0 1.294 3
3C O O -108.3 1.546 3
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Fig. 10 Correlation of Measured 1+K with Estimated
1+K (Ballast Condition)
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