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INVESTAGATION OF FORM FACTOR FOR A FULL FORM SHIP :
COMPARISON BETWEEN SHIP MODEL TEST AND COMPUTATIONAL
FLUID DYNAMICS

J.C. Chang* Y.L. Su®* CW. Wu* T Y. Lin*
Energy Research Center, National Taiwan University
Department of Engineering Science and Ocean Engineering, National Taiwan University
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ABSTRACT

This study investigates the relation between form factor and two non-dimensional parameters, namely Reynold's
number and Froude number. An oil tanker with bulbous bow is selected and the resistance is evaluated by ship model
test also by computer simulation method. In terms of ship model test, the resistance test is conducted under Froude
number from 0.1 to 0.2 for a scale model of oil tanker, to which ITTC 1957 model-ship correlation curve and
Prohaska method are applied in order to estimate form factor. As for computation simulation, four ship speed points
are set corresponding to experiment, and commercial computational fluid dynamics (CFD) software is applied to
simulate behavior of free surface and resistance component. In comparison with experiment result, the error of total
resistance evaluated by CFD is low, which implies that it is acceptable to estimate form factor by Prohaska method
from CFD results under circumstances of low ship speed. Therefore, there is no need to develop double-body model
to eliminate free surface effect. The resistance component of CFD simulation result shows that form factor originates
mainly from the presence of pressure resistance. In addition, viscous pressure resistance is related to Reynold's
number, while wave making pressure resistance is related to Froude number, and both of them highly affect pressure
resistance. In the case of very low ship speed, wave making pressure resistance vanishes, meanwhile viscous pressure
resistance left, which proves Prohaska extrapolation method is a proper way for form factor estimation.



