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Hull form hydrodynamic optimization of high speed planning
craft with variable deadrise angle by using genetic algorithm
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Abstract- To calculate the hydrodynamic resistance of high speed craft, traditional methods such as Savitsky's semi-
experimental method assumed the deadrise angle is constant or they used the constant deadrise angle in the cross
section of gravity center. In fact, the deadrise angle of high speed craft is variable in longitudinal direction of hull.
Therefore, the real deadrise angle is not considered in the previous models. In this paper, hydrodynamic resistance per
weight is calculated by extending Savitsky’s semi-experimental method. The results show that the present method is
more accurate than results of Savitsky’s semi experimental method when they are compared with empirical results. In
addition, results of present method are good agreement with the empirical results over a wide range of volumetric
Froude numbers. Then, optimum effective parameters such as distance of center of gravity to transom, beam and rate of
deadrise angle variation are determined by using genetic algorithm method. Resistance per weight is considered as an
objective function. Dynamic and static stability are taken as constraints of optimization. The dynamic stability includes
the transverse dynamic stability and porpoising. Finally, a set of optimum parameters are presented for use by naval
architects in the concept design of the monohull high-speed craft.
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1. Computational Fluid Dynamics (CFD)
2. Finite volume method
3. Boundary Elements Method (BEM)
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3. Conformal mapping
4. Schwarz-Christoftfel
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1. Porpoising
2. Seakeeping
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1. Pressure Resistance
2. Frictional Resistance
3. Wave Pattern
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5. Sway

6. Yaw

7. Roll

8. Mutation
9. Crossover
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