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As a “kind of” mature ship form, planing hull has been widely used in military and civilian areas. Therefore, a reasonable 

design for planing hull becomes more and more important. For planing hull, resistance and trim are always the most 

important problems we are concerned with. It affects the planing hull’s economic efficiency and maneuverability very 

seriously. Instead of the expensive towing tank experiments, the development of computer comprehensive ability allows us 

to previously apply computational fluid dynamics(CFD)to the ship design. In this paper, the CFD method and Goal Driven 

Optimization (GDO) were used in the estimations of planing hull resistance and running attitude to provide a possible 

method for performance computation of planing hull.
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Introduction

At present, three primary methods are applied for calcu-

lating planing vessel motions, i.e. model experiment 

(Wencai Dong et al., 2004, Yang and Gao, 2008), 2.5D 

method, and CFD method. Except the model experiment, 

most of the theoretical/numerical studies are based on the 

slender body assumption (Tulin, 1956, Savander, 1997, 

Zhao et al., 1997). The 2.5D method is a kind of slender 

body theory which provides a means of simplifying a 3D 

shape into a series of 2D sections. The problem of a 2D 

section with knuckles was analyzed by Arai et al. (1994). 

The hydrodynamic properties of prismatic planing hulls 

were investigated through using the 2D+T method by 

Battistin and Iafrati. (2003). In these years, the CFD method 

has been widely used in ship design, and many pre-designs 

completed through it. Although the experimental approach 

is still useful it has its own restrictions and the model test 

is also very expensive. For planing hull, a large systematic 

series of experimental tests have been done. Depending on 

the experimental tests results, some attempts have been 

made and several relations were developed for the calcu-

lation of hydrodynamic forces acting on the planing hull. 

Through these experimental results a series of semi-empiri-

cal methods were set up and widely employed for the per-

formance estimations of planing crafts. Nowadays, with the 

developments of computer and computational fluid dynam-

ics, numerical simulations are becoming a common way for 

ship design. Many researchers have made a large number 

of comparisons between the CFD method and the ex-

perimental test to prove the accuracy of the numerical 

method. In order to prove the accuracy of CFD codes in 

the prediction of planing surfaces hydrodynamic character-

istics, Brizzolara and Serra(2007) have made the compar-

ison between the CFD results and the experimental results. 

The comparative results showed that the CFD method is 

able to reproduce the physical phenomena of the free sur-
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face flow in proximity of a planing hull in a sufficient and 

accurate way. Except from a few particular cases, the error 

between lift, drag, and trim moment predicted by the CFD 

code remain well within the measuring error that affects the 

experimental results.

If we want to obtain the hydrodynamic performance of 

planing hull using numerical methods, the most important 

work is that we must confirm the running attitude for differ-

ent speeds beforehand. As mentioned earlier, for most sit-

uations we confirm the running attitude through experiments. 

In this paper, however, Goal Driven Optimization (GDO) 

was applied for confirming the attitude and the hydro-

dynamic characteristics of planing hull. It was calculated un-

der the obtained equilibrium attitude. It is obvious that the 

lift and lift center are the main conditions for keeping the 

planing hull in the equilibrium state. Therefore, we define 

lift and lift center as the equilibrium conditions. At the same 

time, response surface method will also be applied, and then 

we will use Multiple Objective Genetic Algorithm (MOGA) 

to find the equilibrium positions of every speeds which meet 

the equilibrium conditions well. The results obtained from 

the MOGA method will also be recalculated using CFX to 

reconfirm the MOGA results. At last, the hydrodynamic 

characteristics of planing hull were calculated by using 

ANSYS-CFX, then the calculated results and the experiment 

results were compared to improve the accuracy of this 

method. In order to illustrate the procedure clearly, the series 

62 4667-1 planing hull model and the experiment results 

(Savitsky, 1992) are applied here. The geometry of the hull 

is built in Rhino 3D and the mesh of the fluid field is gen-

erated in ANSYS-MESH.

Materials and Methods

Governing equations 

The continuity equation for the mass conservation and the 

Navier–Stokes equations for the momentum transport govern 

the 3D motion of the incompressible and viscous fluid. 

These equations are expressed in terms by the set of partial 

differential equations as follows:
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where ρis the density, P is the pressure, ui is the velocity 

of the xi direction, τij is the stress tensor, and  is the compo-

nent of the gravitational acceleration in the direction of the 

Cartesian coordinate xi. In the case of constant density and 

gravity, the term g can be written as grad (g⋅r), where 

r is the position vector, r=xi, ii(usually, gravity is assumed 

to act in the negative z-direction, i.e. gz=g Zz, gz being neg-

ative; in this case gz⋅r=gzz). Then -g⋅zz is the hydrostatic 

pressure, which makes it convenient for numerical solutions 

to more efficiently define  ̃ = P-g⋅zz as the head and use 

it in place of the pressure. The term gi then disappears 

from the above equation. If the actual pressure is needed, 

we only have to add gz to  ̃.
The homogenous multiphase Eulerian fluid approach uti-

lizes the Volume of Fluid (VOF) method to describe the 

free surface flow problem mathematically. The VOF method 

developed by Hirt and Nichols (1981) is a fixed mesh techni-

que designed for two or more fluids, where in each cell of 

a mesh it is necessary to use only one value for each depend-

ent variable defining the fluid state. The variables can be 

defined by a function   (where q represents the fraction 

of a volume; q = 1,2… ). The value of this variable is one 

at any point occupied by the fluid and is zero in other cases, 

it is written as:

∑ 
     (3)

the average value of  in a cell represents the position of 

the interface of the fluid. In particular, a unity value of corre-

sponds to a cell full of fluid, while a zero value indicates 

that the cell is empty. So, the cells with α values between 

zero and one must contain a free surface. The tracking of 

the interface is obtained by solving the continuity equation 

of the volume fraction. For the q liquid, troughs of the den-

sity are as follows:

 ∑   (4)

For a Newtonian fluid the viscous stress tensor can be 

expressed as:
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where  is the strain-rate tensor and  is the dynamic 

viscosity. For an incompressible fluid, Equation 5 reduces 

to:

    (6)

the Navier-Stokes equations are a highly non-linear 

system. The strong non-linearity of the equations produces 

high frequency oscillations when the Reynolds number is 

increased, and the flow becomes unstable and turbulent. It 

is computationally very expensive to solve the equations di-

rectly, which makes it so that presently, only in very simple 

geometry configurations it is possible to solve the 

Navier-Stokes equations using direct methods (DNS). The 

most common approach at the moment in the hydraulic en-

gineering practice is to solve the Reynolds Averaged 

Navier-Stokes (Versteeg HK and Malalasekera. W 1995; 

Anderson John David and Wendt J 1995). In simple cases 

the continuity and Navier–Stokes equations can be solved 

analytically. More complex flows can be tackled numerically 

with CFD techniques such as the finite volume method with-

out additional approximations. Many, if not most, flows of 

engineering significance are turbulent, so the turbulent flow 

regime is not just of theoretical interest. Fluid engineers need 

access to viable tools capable of representing the effects of 

turbulence. In order to be able to compute turbulent flows 

with the RANS equations it is necessary to develop turbu-

lence models to predict the Reynolds stresses and the scalar 

transport terms and close the system of mean flow equations. 

One of the most prominent turbulence models, the (k-epsi-

lon) model, has been implemented in most general purpose 

CFD codes and is considered the industry standard model. 

It has proven to be stable and numerically robust and has 

a well established regime of predictive capability. For gen-

eral purpose simulations, the k-e model offers a good com-

promise in terms of accuracy and robustness. Therefore, the 

k-e model is also applied in this research. Within CFX, the 

k-e turbulence model uses the scalable wall-function ap-

proach to improve robustness and accuracy when the 

near-wall mesh is very fine. The scalable wall functions al-

low solution on arbitrarily fine near wall grids, which is a 

significant improvement over standard wall functions. 

Goal Driven Optimization

Goal Driven Optimization (GDO) is a set of constrained 

multi-objective optimization (MOO) techniques, in which 

the "best" possible designs are obtained from a sample set, 

given the goals you set for parameters. There are three avail-

able optimization methods: Screening, MOGA, and NLPQL. 

MOGA and NLPQL can only be used when all input param-

eters are continuous. The GDO process allows you to de-

termine the effect on input parameters with certain ob-

jectives applied for the output parameters. For example, in 

a structural engineering design problem, you may want to 

determine which set of designs (in terms of geometric prob-

lem dimensions and material types) best satisfy minimum 

mass, maximum natural frequency, maximum buckling and 

shear strengths, and minimum cost, with maximum value 

constraints on the von Mises stress and maximum 

displacement.

GDO can be used for design optimization in three ways: 

the Screening approach, the MOGA approach, or the 

NLPQL approach. The Screening approach is a non-iterative 

direct sampling method by a quasi-random number generator 

based on the Hammersley algorithm. The MOGA approach 

is an iterative Multi-Objective Genetic Algorithm, which can 

optimize problems with continuous input parameters. 

NLPQL is a gradient-based single objective optimizer that 

is based on quasi-Newton methods. 

The concept of Genetic Algorithm (GA) was developed 

by Holland and his colleagues in the 1960s and 1970s. GA 

are inspired by the evolutionist theory explaining the origin 

of species. In nature, weak and unfit species within their 

environment are faced with extinction by natural selection. 

The strong ones have greater opportunity to pass their genes 

to future generations via reproduction. In the long run, spe-

cies carrying the correct combination in their genes become 

dominant in their population. Sometimes, during the slow 

process of evolution, random changes may occur in genes. 

If these changes provide additional advantages in the chal-

lenge for survival, new species evolve from the old ones. 

Unsuccessful changes are eliminated by natural selection.

In GA terminology, a solution vector x∈X is called an 

individual or a chromosome. Chromosomes are made of dis-
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crete units called genes. Each gene controls one or more 

features of the chromosome. In the original implementation 

of GA by Holland, genes are assumed to be binary digits. 

In later implementations, more varied gene types have been 

introduced. Normally, a chromosome corresponds to a 

unique solution x in the solution space. This requires a map-

ping mechanism between the solution space and the 

chromosomes. This mapping is called an encoding. In fact, 

GA work on the encoding of a problem, not on the problem 

itself.

GA operate with a collection of chromosomes, called a 

population. The population is normally randomly initialized. 

As the search evolves, the population includes fitter and fitter 

solutions, and eventually it converges, meaning that it is do-

minated by a single solution. Holland also presented a proof 

of convergence (the schema theorem) to the global optimum 

where chromosomes are binary vectors. 

GA use two operators to generate new solutions from ex-

isting ones: crossover and mutation. The crossover operator 

is the most important operator of GA. In crossover, generally 

two chromosomes, called parents, are combined together to 

form new chromosomes, called offspring. The parents are 

selected among existing chromosomes in the population with 

preference towards fitness so that offspring is expected to 

inherit good genes which make the parents fitter. By iter-

atively applying the crossover operator, genes of good chro-

mosomes are expected to appear more frequently in the pop-

ulation, eventually leading to convergence to an overall good 

solution. 

The mutation operator introduces random changes into 

characteristics of chromosomes. Mutation is generally ap-

plied at the gene level. In typical GA implementations, the 

mutation rate (probability of changing the properties of a 

gene) is very small and depends on the length of the 

chromosome. Therefore, the new chromosome produced by 

mutation will not be very different from the original one. 

Mutation plays a critical role in GA. As discussed earlier, 

crossover leads the population to converge by making the 

chromosomes in the population alike. Mutation reintroduces 

genetic diversity back into the population and assists the 

search escape from local optima. (Konak et al., 2006)

The use of genetic algorithms for multi-objective opti-

mization has been growing considerably in the past few 

years. Gas were originally used for maximization or mini-

mization of an unconstrained function. However, there has 

been increasing interest in optimizing two or more criteria 

simultaneously, especially if it is difficult to represent one 

criteria in terms of another. These problems are often re-

ferred to as multi-objective (or vector-valued) optimizations 

problems. One such field of study utilizing this concept is 

the aerospace industry, where an effort has been made to 

incorporate cost directly into the design process. This meth-

odology can lead to high performance designs that can be 

built with available materials and manufacturing techniques. 

Furthermore, such studies can be used to formulate trade o 

studies between cost and weight which may aid in the se-

lection of a design that minimizes cost and/or weight, two 

of the most important considerations in aerospace 

applications.

The goal of single objective optimization problems is 

straightforward: find the maximum or minimum value of a 

function for a given set of parameters. The optimization con-

cept is less clear for multi-objective problems, since the best 

value for one objective usually does not imply that the other 

objective(s) is simultaneously optimized. Thus, the concept 

of Pareto-optimality is often used in multi-objective prob-

lems to help determine the best way to simultaneously sat-

isfy all objectives to the greatest extent possible. 

(Soremekun Grant AE, 1997)

Analysis procedure

In this part, we will make the geometry model of the ser-

ies 62 4667-1 using Rhino 3D and generate the mesh of 

the fluid field in the ANSYS Mesh, and then the calculations 

for different speeds were done using the ANSYS- CFX 

software. In order to prove the accuracy of CFD method 

for calculation of planing hull performance, the comparison 

between CFX results and experiment results is expected in 

the last part.

Geometry

Firstly, the 3D model is built using Rhino 3D. With the 

help of the main principal dimensions from Blount, (2011), 

the hull model is made in Rhino 3D and the gravity center 

of the hull is placed at the origin point of Rhino. The final 

model of the hull is shown in Fig.1 below.
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Fig. 1. Geometry of the hull in Rhino 3D

Before starting the analysis, the accuracy of this model 

must first be confirmed. The results of the comparison be-

tween series 62 4667-1, mentioned by Blount, (2011), and 

Rhino model mentioned in Fig. 1 are shown in Table 1.

Table 1. The validation for the model in Rhino 3D

Parameters Series 62 Rhino Model

Lpp(m) 2.438 2.438

Bpx(m) 0.596 0.597

Bpt(m) 0.385 0.385

Lp/Bpx 4.090 4.082

Bp/Bpx 0.640 0.643

Draft 0.107 0.107

Centroid Ap, %Lp forward of transom 48.8% 48.48%

Ap(m²) 1.189 1.189

Deg 0.5 0.5

Where Ap is the projected area of the hull bottom bound-

ed by the chine and transom, Bpx is the maximum projected 

chine beam and Bpt is the chine beam at transom. As shown 

in the Table 1, the main principal dimensions of the Rhino 

model have been modeled exactly which proves that it could 

be used for the next analysis.

Fig. 2. Fluid domain in DM

3L 5L
1.5L

0.8L

2L

Fig. 3. Fluid domain size

The Rhino model was imported into the ANSYS Design 

Modeler (DM) and it was modified. Before we generate the 

fluid domain the hull model must be transformed into a solid 

body in the DM, then the domain was cut with the hull mod-

el to generate the fluid domain around the hull. More details 

are shown in Fig. 2.

Here, we divide the domain into two bodies so that we 

could generate a relatively better mesh region to catch the 

free surface motion using "Inflation" at interface. More de-

tails are explained in the following parts. The domain size 

is defined in the DM shown in Fig. 3.

Meshing

In order to avoid the influence of tetrahedron mesh char-

acter on the free surface which could make the free surface 

very rough, we inflate 20 layers downward on the interface 

for achieving an enough space to show the free surface trans-

formation as shown in Fig. 4. Now, the mesh type around 

the interface has been transformed into triangular prism.

Fig. 4. The inflation at interface

Furthermore, the first layer’s thickness of mesh around 

the hull should especially be considered. According to the 

existing experience and theory, the flow could be divided 
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into core flow and near-wall flow in the normal direction 

on the wall. In the core areas, flow is a fully developed 

turbulence and we can put it aside for the moment. In the 

near-wall flow, the fluid motion is obviously influenced by 

the wall, and because of that we use a set of experience 

formulas to calculate the near-wall flow, which is called the 

"Wall Function". Therefore, the first layer node of mesh 

must be placed into the core region (Anderson John David 

and Wendt J, 1995).

The first layer’s thickness is calculated as follows (ITTC 

2011):

    (7)

where y+ is defined as 80 and the Δy is obtained as 1mm 

on the hull surface. The mesh of computational domain is 

shown below in Fig. 5.

Boundary conditions

The boundary conditions are defined after the fluid field 

mesh is imported into the CFX-Pre.

Table 2. Boundary conditions

Boundary Boundary Condition

Hull surface Wall (No slip)

Side plane Wall (Free slip)

Seabed plane Wall (Free slip)

Inflow Inlet (Normal speed)

Outflow Opening (Zero gradient)

Top Opening (Opening Pres.andDir)

Boundary condition definitions are shown in Table 2 

above. For hull surface the wall condition with no slip was 

used. Here ‘no slip’ means the effect of friction on the boun-

dary is active in each direction which is also the effect to 

wall function. “Free slip” means that there is on friction on 

the boundary. For Inflow, the inlet velocities are constant 

at inlet boundary plane. For “opening”, the boundary con-

dition allows the fluid to cross the boundary surface in either 

direction. For example, all of the fluid might flow into the 

domain at the opening, or all of the fluid might flow out 

of the domain, or a mixture of the two might occur. An 

opening boundary condition might be used where it is 

known that the fluid flows in both directions across the 

boundary. At “Top” the “Mass and Momentum” is specified 

as “Opening Pres. and Dir” which means that when the flow 

direction is into the domain, the pressure value is taken to 

be total pressure based on the normal component of velocity 

and when it is leaving the domain, it is taken to be relative 

static pressure. This is the most robust and stable setting 

because it puts a constraint on the momentum transported 

through the boundary condition. In this case, the VOF meth-

od is applied for describing the free surface which could 

be explained in CFX as follows:

CFX Expressions Language(CEL):

 AirVOF: step((z-Draft)/1[m]) 

WaterVOF: 1- step((z-Draft)/1[m])  (8)

Fig. 5. Mesh details
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Calculation

In this part the Goal Driven Optimization (GDO) is ap-

plied to calculate the corresponding resistance and trim for 

the speeds from 4.87 to 13.74 knot. It is obvious that the 

weight and the gravity center of the hull are the two most 

important conditions for keeping the planing hull under the 

steady state. If the lift and lift center, which come from the 

hydrodynamic forces, could meet the weight and gravity 

center of the hull, we could affirm that the hull has been 

in an equilibrium state. And only in this circumstance are 

the results we obtained from CFD are receivable. Therefore, 

the most important work now is to find the equilibrium posi-

tion of each speed. This work was done using the Goal 

Driven Optimization (GDO) module in ANSYS Workbench. 

Besides, the "Response Surface" method is applied in this 

procedure to catch the relationship between "Input parame-

ters" and "Output parameters". As we know, trim and draft 

are the main parameters affecting the planing hull running 

attitude. Therefore, these two parameters were defined as the 

"Input parameters". At the same time, as equilibrium con-

ditions the lift and lift center were defined as "Output param-

eters". Now, let us take 5.86 knot for example to explain 

this procedure.

In order to generate the response surface we must calcu-

late some feature points previously called "Design of 

Experiments" (DOE) in Workbench. In this step, the Central 

Composite Design-Face Centered-Standard is used, which 

could produce 9 DOE. After we produce 9 DOE, we will 

calculate these 9 DOE one by one using CFX. 

Firstly, we should predict the approximate range of trim 

and draft. Because for most situations we have no experi-

ment results in advance, the ranges of trim and draft have 

to be estimated according to experience. Therefore, we usu-

ally need to calculate from a large range and then narrow 

the range down step by step. But now, in order to show 

the process easily, the range is assumed around the experi-

ment results. Thus, the range of trim and draft are defined 

as below:

0.9 * experiment trim≤Trim≤1.1 * experment trim

0.9 * experiment draft≤Draft≤1.1 * experiment draft

Where Trim is the degree between keel and horizontal 

line, (+) means stern trim in this paper. According to the 

results obtained by Savitsky (Savitsky, D, 1992) the trim 

and draft of 5.86 knot is 2.91 Deg and -0.06899 m. (The 

draft data has already been transformed in Rhino 3D depend-

ing on Blount, 2011) Finally, the lower bound and higher 

bound are defined 

2.619≤Trim≤3.201

–0.075889≤–0.062091

At last, the DOE results obtained by CFX are shown in 

Fig. 6.

Fig. 6. DOE results  

Fig. 7. Response surface example

Fig. 8. Candidates
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The response surface is generated through these DOE re-

sults by using Standard Response Surface-Full 2-nd Order 

Polynomials shown in Fig. 7.

In the last step, we use Multi-Objective Genetic Algorithms 

(MOGA) mentioned in “Goal Driven Optimization” to find 

the trim and draft of the equilibrium position, which is shown 

below in Fig. 8: 

The equilibrium conditions are:

Lift = planing hull weight = 685.27 N

Lift center = planing hull gravity center = 0

Here, we calculate the three candidates one by one 

through CFX using the corresponding obtained trim and 

draft, and then select the result which could meet the equili-

brium conditions most well as the final result and record 

the corresponding total resistance. The wave pattern for 5.86 

knot is given below in Fig. 9.

The other velocities are calculated in the same way as 

mentioned earlier and the final results are provided in the 

last part.

Results of analysis

For planing hull, we are particularly concerned about the 

high speed situation. Thus, we just choose the speeds from 

4.87 to 13.74 knot for the CFD analysis here. The experi-

ment results, MOGA results and CFX calculated results 

based on MOGA are given in Table 3.

Where  is Displacement-Froude number. Through compar-

ison between experiment results and MOGA results we 

could find that the errors of trim, draft and total resistance 

for each velocity are all lower than 4%. For the CFX errors, 

they also did not exceed 5%. (Fig. 10 ~ Fig. 15)

Fig. 9. Wave pattern for 5.86 knot

Table 3. Calculated results

V Trim Trim Trim 
Error Draft Draft Draft 

Error Rt Rt Rt Error Rt Rt Error

Knot Exp MOGA MOGA 
(%) Exp MOGA MOGA 

(%) Exp MOGA MOGA 
(%) CFX CFX 

(%)

4.87 1.25 2.41 2.41 0.14 -0.0626 -0.0629 0.5595 61.808 61.716 -0.15 61.728 -0.13

5.86 1.5 2.91 2.92 0.21 -0.0690 -0.0690 0.0290 69.506 69.624 0.17 69.596 0.13

6.84 1.75 3.15 3.16 0.21 -0.0764 -0.0764 0.0288 76.181 75.933 -0.33 76.290 0.14

7.82 2 3.65 3.71 1.53 -0.0835 -0.0855 2.3889 84.324 82.018 -2.73 82.874 -1.72

8.81 2.26 4.10 4.04 -1.48 -0.0898 -0.0926 3.0951 90.910 88.022 -3.18 88.936 -2.17

9.8 2.51 4.20 4.19 -0.13 -0.0982 -0.1004 2.2811 94.425 92.888 -1.63 92.408 -2.14

10.78 2.76 4.10 4.00 -2.50 -0.1030 -0.1017 -1.2910 97.362 96.489 -0.90 95.638 -1.77

11.78 3.02 3.95 3.86 -2.32 -0.1073 -0.1074 0.0466 100.30 100.16 -0.14 97.194 -3.10

12.82 3.29 3.60 3.59 -0.27 -0.1112 -0.1133 1.9073 102.479 101.891 -0.57 98.239 -4.14

13.74 3.52 3.37 3.45 2.50 -0.1195 -0.1196 0.0669 104.304 103.840 -0.44 99.517 -4.59
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Fig. 10. Experiment and calculated trim Fig. 11. Error of each calculated trim

Fig. 12. Experiment draft and calculated draft Fig. 13. Error of each calculated draft

Fig. 14. Experiment Rt, MOGA Rt and CFX Rt Fig. 15. Errors of MOGA Rt and CFX Rt

Results

In this paper, we calculated the hydrodynamic perform-

ance of the series 62 4667-1 planing hull through using the 

CFD and optimization methods in the ANSYS Workbench. 

The Goal Driven Optimization (GDO) caught the trim and 

draft of the planing hull for each velocity, and finally the 

equilibrium positions were confirmed. Then, we calculated 

the resistance under the equilibrium position from 4.87 to 

13.74 knot. The results show that the MOGA errors of Rt 

in different speeds are lower than 4%. On the other hand, 

the CFD errors based on corresponding trim and draft in 

MOGA results show a slight increase than MOGA Rt in 

high speed. But we could also find that the verification re-

sults using CFD still show a good accuracy which proves 

that it is feasible to estimate the running attitude and corre-

sponding resistance of planing hull through MOGA. Here, 

although we did not do any designs about planing hull using 

this method, the validity of it has been already proved 

through the results obtained earlier. Differ from other dis-

placement ship, planing hull always changes attitude along 

with the speed, and we have to spend much more time and 

energy estimating the equilibrium position for calculating 

corresponding resistance. However, it is still a complex job 

for us. For traditional method, although the model test is 

considered as a relatively accurate method, the high-cost of 

it makes us feel embarrassed. And the estimation based on 

empirical data is always restricted by ship types. However, 

the method shown here combines CFD and MOGA to pre-

dict the performance of planing hull. Although CFD has 

been widely used in ship design, it is also week for searching 

the equilibrium position only by itself. Because it is impos-

sible to calculate all likelihood. But the addition of MOGA 

raises efficiency sharply which gives us a mathematical 

guidance for acquiring the attitude of a planing hull. We 

could find some points met the equilibrium condition around 

response surface. It is obvious that it has an economic cost 

and also get rid of constrain of empirical method for com-

pletely different ship types. For the procedure of a new de-
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sign of planing hull based on mother ship, this method could 

give us the credible predictions of running attitude and cor-

responding resistance. On the other hand, we could also ap-

ply it instead of an expensive model experiment when we 

want to carry out a brand new design. That could be consid-

ered as the most important practical value of this method. 
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