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ABSTRACT 

 

 

The general scope of this thesis is to compare a state-of-the-art sailing yacht with a newly 

proposed design. This new design features an unconventional distribution of volume 

longitudinally. Above the waterline volume is shifted from stern to bow, which makes the 

heeled hull more symmetric fore-and-aft. This reduces the problem with bow trim under heel, 

well-known on many modern designs, and it permits the underwater volume to be shifted 

even further aft than what is common today. Several advantages can thereby be achieved. The 

two yachts are investigated using Computational Fluid Dynamics combined with performance 

predictions using a Dynamic Velocity Prediction Program and the calculations are carried out 

both in still water and in waves. It turns out that the new design is better than the standard 

yacht under all conditions, particularly upwind in smooth water.  
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I. Introduction 
 

A. Topics and scope of the thesis 

The present thesis project is a continuation of the work initiated by SSPA for the Swedish 

yacht designer Gabriel Heyman concerning the definition and test of a hull for a modern 

sailing yacht.. This well defined hull, which will be referred to as “the Modern Boat”, will be 

used as a reference all along the study. A second hull “the New Hull”, designed by Heyman as 

well, is to be compared to the standard one. The goal of the study is to validate a design 

solution through numerical methods.  

 

Several points will be investigated. First, the New Hull will have to have a longitudinal centre 

of buoyancy, LCB, within the range tested in the Delft series of sailing yachts. When this has 

been checked, the influence of the new design on trim, wave pattern and resistance, as well as 

on the pressure distribution along the hull will be evaluated by CFD computation using the 

hydrodynamics software SHIPFLOW, and compared with the Modern Boat. The resistance 

derived from the CFD calculations will then be input in a Dynamic Velocity Prediction 

Program (DVPP), developed by SSPA in Gothenburg and calculations will be performed for 

both hulls to obtain the added resistance, the boat speed and the motions in waves. 

 

The last part of the study will consist in evaluating the improvement of the steering qualities 

of the new hull.  

 

 

B. The reasons of the investigation 

As defined before, the Modern Boat represents an average of modern hulls. 

 

We believe that improvements of this kind of hulls are possible. To enhance the downwind 

performance, particularly in a seaway, the stern of modern hulls is wide, which makes the hull 

very asymmetric forward/aft. This causes a trim by the bow when heeled and this trim has two 

negative effects: it causes the center of lateral resistance to move forwards and it may lift the 

rudder out of the water. Both contribute to a reduction in course stability and may even cause 

broaching. Another negative effect of the asymmetry is that the low pressure created on the 

leeward side of the stern at heel adds to the luffing moment and increases the above problem.  

By adding volume above the waterline near the bow the asymmetry when the hull heels will 

be reduced and so will the negative consequences just explained. A question mark is however 

the performance upwind in a seaway, where the bluffer bow may cause an increased 

resistance. All these effects need to be investigated. 

 

 

 

C. Work plan 

To evaluate the performance of a sailing yacht, one has to solve a set of complex equations 

involving forces and moments in all six degrees of freedom. Since the early 1970’s, computer 

programs have been developed for this purpose. These programs are now known as “velocity 

prediction programs”, or VPP. A new kind of VPP has been developed by Peter Ottosson at 
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SSPA. This software features a time domain dynamic prediction of the performance of sailing 

yachts. The new VPP will be referred to as DVPP, were D stands for “dynamic”.We will use 

this DVPP to evaluate the new design and compare it with the performance of the Modern 

Boat.  

 

In this study, some formulas used by the DVPP will have to be modified in order to describe 

the special features of the hulls. This will affect two different parts of the DVPP. The first one 

concerns the calculations in waves, where until now only the upright underwater body is used. 

In this case, a direct modification of the calculation process in the DVPP code is possible.  

 

The second part concerns the resistance due to heel. The following graph presents a definition 

of this resistance. Heeling a boat has direct consequences on both the wave resistance and the 

viscous resistance, but in practice these are kept unchanged with heel and the total change 

considered as a separate component, the heel resistance.  

 

Resitance components

added resistance in waves

heel resitance

hull/appendages resistance

wave breaking (spray)

wave pattern

form effect pressure

form effect friction

roughness

flat plate friction

Figure 1 - Resistance components 

 

The steps to evaluate the resistance due to heel are described below. 

 

Without considering incoming waves, and knowing that the heel resistance is included in both 

wave and viscous resistance, one can say that: 

  

Total resistance = wave resistance + viscous resistance + appendage resistance 

 

Computing or measuring the resistance at several heel angles and Froude numbers, a matrix of 

heel resistance for the speeds and heels considered will be simply obtained by: 

 

Heel resistance = Total resistance when heeled – Total resistance in upright conditions 

 

It should be noted that this procedure will include changes in the appendage resistance in the 

heel resistance, which is reasonable. However, these changes are normally small. The matrix 

of values for the heel resistance will be compared with corresponding values computed in the 

Friction forces 

Normal forces 
Residuary 

resistance 

Wave resistance 

Viscous 

resistance 
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DVPP and if the difference is significant a regression formula is fitted to the matrix data and 

used in the DVPP. 

 

In the present investigation the total resistance is computed using SHIPFLOW, a 

Computational Fluid Dynamics (CFD) program based on research at the Department of Naval 

Architecture and Ocean Engineering [8]. The well-known problem with the absolute accuracy 

of the CFD calculations is not important here since only differences between calculated values 

are used. This is of course based on the assumption that this difference is independent of the 

absolute values, which is reasonable. The assumption is shown graphically in Figure 2, where 

Fn is the Froude number, defined as: 

 

   
wl

n
Lg

V
F

*
  

The reader should refer to Appendix 1 for further information about the notations used in the 

present thesis.   

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

The range of heel angles and Froude numbers has to be defined. Obviously low Fn:s will not 

be interesting, since for the corresponding speeds the boats would not heel and, since their 

underwater bodies are identical, both hulls would present the same characteristics. In this 

study the heel angle and the Froude number will be considered as two independent variables, 

in order to investigate all the wind conditions the boats could meet. The range of speed and 

heel angles considered is summed up in the table below: 

 
Speed in knots Heeling angle in degrees 

UPR shipflow 
HR shipflow 

UPR real 
HR real 

The value of the difference remains unchanged 

Figure 2 Error in CFD calculations 

Fn 

Resistance 

UPR: Upright resistance 
 

HR: Resistance when heeled 
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5 0 

6 10 

7 15 

8 20 

9 25 

   Table 1. Speeds and heel angles used to compute heel resistance 

 

The corresponding leeway and rudder angles are obtained from preliminary calculations using 

the DVPP. 

 

The range of speeds has been defined to avoid calculations at low Froude numbers for which 

the heel is almost insignificant, but to cover the high speed area (for this type of hull) so that 

the broaching phenomena can be highlighted. It may appear as non-sense to carry out 

calculations at five knots for twenty-five degrees of heel, but these theoretical calculations are 

necessary to reach a sufficient accuracy when establishing a formula for the resistance 

through regression analysis. 

  

The last part of the project concerns the steering ability of the yachts. Computations of the 

position of the Centre of Lateral Resistance (CLR) will be performed to compare the sea-

worthiness of the yachts. Leeway and rudder angle obtained from the DVPP will be used in 

the CFD calculations for this purpose. 

 

II. Description of the boats 
 

As has been mentioned above, the object of the present study is to measure the effects of 

some modifications on the modern sailing yachts in terms of resistance and sea keeping 

performance. Hence, this chapter will deal with a description of the model hull, designed by 

Heyman. Its characteristics are representative of the majority of modern sailing boats. This 

first part of the present chapter will then present the main dimensions of modern sailing 

yachts, their mean values and their distribution, based on results by Larsson and Eliasson in 

their book “Principles of Yacht Design” [1]. We will show how Heyman’s modern hull is 

situated in this fleet and what performance we can expect of this kind of boats. Since every 

design is the result of a compromise, the weaknesses of these modern hulls will be discussed, 

and Heyman’s propositions of improvement will be introduced. All the positive and negative 

effects these innovations induce will be evaluated in this study. 

 

 

 

A. Main parameters for hull evaluation 

Most theories and velocity prediction programs are based on very extensive test carried out at 

the Delft University of Technology by Gerritsma and his co-workers. These tests evaluate the 

effects of five main hull parameters on the wave resistance. They define what is now known 

as Delft series. Hence, as performance predictions of yachts are based on these tests, one must 

wonder, before testing a new hull with these methods, if she is within the limitations of the 

formulas derived from the Delft series. The five parameters used in the Delft series are the 

length to beam ratio, LWL/BWL, beam to draft ratio, BWL/TC, length to displacement ratio, 

LWL/ΔC
1/3, the longitudinal centre of buoyancy LCB, and the prismatic coefficient Cp. The 

indices WL and C stand for Water Line and Canoe body respectively. Hence the beam is the 
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maximum beam at Water Line, and LWL the Length of Water Line. As all the present 

parameters are dimensionless, LCB is given in % of LWL,  positive forward of amidships. The 

range of variation of these factors for the models of the Delft series is given in the table 

below. 

 

 From To 

LWL/BWL 2.76 5.00 

BWL/TC 2.46 19.32 

LWL/ΔC
1/3 4.34 8.50 

LCB 0.00 -6.00 

Cp 0.52 0.60 

Table 2. Range of parameters tested in the Delft series 

 

As can be seen, this range of values is actually quite large and cannot define by itself a 

modern hull. More precise and recent data are needed for this, and we will refer to the book 

“Principles of yacht design” [1] already mentioned above. The authors present the results of a 

statistical analysis made on several hundreds of yachts from both European and American 

designers, which summarises the distribution of the most significant quantities for a hull. The 

data in this statistical analysis can be considered as representative of the yacht fleets in Europe 

and the US in the early 1990’s, but it is reasonable to assume that it illustrates the trend of 

more recent sailing yachts as well.  

 

The following graphs present the distribution of values for each characteristic (shaded area) as 

a function of the boat length, as well as their median value. It can be noted that in most of the 

cases the median value is different from the mean value, since some extreme designs are 

taken into account. This unequal spreading of the parameters points out the tendency of the 

very new designs The graphs are arranged in such a way that 95% of the boats recorded are 

within the shaded area. 

 
Figure 4 – Ballast ratio of the world fleet 
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Figure 5 – Length over all to beam ratio of the world fleet 

 

 
Figure 6 - Lwl to displacement ratio of the world fleet 

 

 
Figure 7 – Lwl to draft ratio of the world fleet 

 

 
Figure 8 – Lwl to canoe draft ratio of the world fleet 

B. Presentation of the Modern Boat 

The present thesis is based on a work carried out by the naval architect Gabriel Heyman in 

collaboration with SSPA Sweden AB. A part of this work consist in defining what we have 

called in this report the “Modern Boat”, in the sense that this yacht is representative of what is 

commonly accepted as state of the art in terms of design or building techniques. This chapter 

will detail the main parameters of this Modern Boat and compare them with those from the 

statistical data presented above. The expected performance of the yacht will then be explained 

in parallel with highlights of its main weaknesses. A discussion on the possible improvements 

will follow, as well as a description of the technical solutions proposed by Heyman. 
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The Modern Boat, as Heyman has designed it, is a fifty feet sloop. It is presented in the next 

figure. 

 

 
Figure 9 – Side view of the Modern Boat designed by G. Heyman 

 

 

 

Its main dimensions are summarised in the table below: 

 

 

 

Parameters Values Within the 

Delft Series? 

Position among 

the hull statistics 

Comments 

Length over all LOA (m) 15.24    

Length off water line Lwl 

(m) 

13.215    

Beam at water line B (m) 3.858    
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Draft T (m) 2.36    

Displacement (Kg/m3) 17 207/16.763    

Draft of the canoe body 

Tc 

0.749    

Ballast  (kg) 6 200    

Sail area SA (m2) 118.6    

SA/Disp2/3 18.107    

SA/Wetted Area 2.20    

Entry (degrees) 17.8    

Buttock (degrees) 13.3    

LWL/Bwl 3.42 Yes   

Bwl/Tc 5.15 Yes   

Prismatic coefficient Cp 0.567 Yes   

Longi. centre of Buoyancy 

LCB (% of LWL positive 

backward) 

53.79% Yes   

LWL/ Disp1/3 5.16 Yes In the lower part of 

the spread 

Follows the 

tendency of lighter 

boats 

LOA/Bmax 3.37  In the lower part of 

the spread 

Beamy modern hull 

LWL/T 5.6  Just below the mean  

LWL/Tc 17.64  Equal the mean  

LOA/LWL 1.15  In the lower part of 

the spread 

Small overhangs – 

representative of the 

modern designs 

Ballast Ratio 36%  In the lower part of 

the spread 

 

    Data statistical analysis 

    Data Delft series 

Table 3 - Main dimensions of the Modern Boat 

 

 

These figures show that the Modern Boat, as it has been designed, respect well the constraints 

of the Delft series, and is quite representative of the fleet of recent boats. For instance, its light 

weight and small overhangs make it quite representative of the latest designs based on new 

building methods and the will to decrease the radius of gyration for a better velocity made 

good (VMG) in a seaway. 

 

These lightweight boats are usually designed to approach planing speeds, by the help 

especially of their LCB pushed backward. This leads to boats with more volume in the aft, 

and relatively thinner fore sections. It is undeniable that those boats will reach higher speeds 

downwind, but one can just wonder to which extent their upwind performance can be 

affected. 

 

As a matter of fact, this is illustrated by the open fifty and sixty boats for round the world 

races. The main characteristic of these designs is their maximum beam almost positioned at 

the stern, insuring very high performance downwind, and very early planing. But this 

tendency is now contested by designers exploring new ways, as German Frers Jr did in 1998 

for is open sixty “Shining”: “The very wide French designs are well known for their poor 

safety and their inability to sail windward, especially in breeze, so this was not a design route 

to follow” Barry Pickthall writes when describing Frers Jr’s design process for this boat 

[2].This can be explained by the bow trim of these boats at heel, due to the fact that the stern 

is much wider than the bow The trim modifies the position of the underwater Centre of 
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Lateral Resistance (CLR) , and the bow then act as a steering device contributing to 

destabilize the yacht (i.e. creating a moment tending to turn the boat to windward). Besides, 

the rudder is lifted out of the water, which decreases its efficiency. All these effects together 

are known to cause a tendency to broach. 

  

Of course, with a less extreme design, the effects are reduced, but they still remain. The next 

figure shows Bernard Stamm’s Armor-lux open 60 at heel. We can see that even if this hull 

has proved to be very well-performing in all wind conditions, she still can trim a lot by the 

bow. 

  

 

 
 

Figure 10 – Armor-Lux at heel 

 

 It is not possible to make the boat too slender, or to move the centre of buoyancy forward, 

without loosing the planing ability of the boat. Heyman proposes a solution to limit this 

behaviour of the yacht at heel, and then hopefully improve its sea-keeping characteristics and 

overall performance. It does not only imply a change of the underwater body but as well a 

modification of the hull shape above the water line. This New Hull will be described in the 

next chapter. 

 

 

C. Description of the New Hull 

In order to achieve a safer yacht that would insure a more secure ability to steer, the Modern 

Boat has been modified, and we can classify these adjustments in three main categories: 

 

- Change of the underwater shape 

- Change of the hull above the water line 

- Secondary differences as a result of the two first modifications 
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We already referred earlier in this thesis to this modified modern hull as the “New Hull” and 

we will continue to do so. The next figures present a CAD drawing of the new hull and a 

comparison of the profile view of the two boats we are interested in. 

 

 

 
   

Figure 11 – Side view of the New Hull 



Comparison Between a State-of-the-Art Sailing Yacht and a New Concept Design  

21/09/2004 12 

 
 

Figure 12 -Comparison of the two boats side view (Modern Boat on the left, New Hull on the 

right) 

 

 

Though the main parameters of the Modern Boat have been kept constant when designing the 

New Hull, the differences are still quite striking. 

  

The next table sums up the main characteristics of the New Hull, their distribution within the 

Delft series limits and the statistical data previously described, as well as a comparison with 

the values of the Modern Boat. 
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Parameters Values Within the 

Delft Series? 

Position among 

the hull statistics 

Values of the 

Modern Boat 
Length over all LOA (m) 15.24   15.24 

Length off water line Lwl 

(m) 

13.353   13.215 

Beam at water line B (m) 3.864   3.858 

Draft T (m) 2.36   2.36 

Displacement (Kg/m3) 17 209/16.765   17 207/16.763 

Draft of the canoe body 

Tc 

0.808   0.749 

Ballast  (kg) 6 220   6 200 

Sail area SA (m2) 126.1   118.6 

SA/Disp2/3 19.25   18.107 

SA/Wetted Area 2.34   2.20 

Entry (degrees) 15.8   17.8 

Buttock (degrees) 14.5   13.3 

LWL/Bwl 3.46 Yes  3.42 

Bwl/Tc 4.78 Yes  5.15 

Prismatic coefficient Cp 0.532 Yes  0.567 

Longi. centre of Buoyancy 

LCB (% of LWL positive 

backward) 

57.27% No, but this should be 

handled correctly by the 

DVPP anyway 

 53.79% 

LWL/ Disp1/3 5.22 Yes In the lower part of 

the spread 

5.16 

LOA/Bmax 3.37  In the lower part of 

the spread 

3.37 

LWL/T 5.66  Just below the mean 5.6 

LWL/Tc 16.53  Equal the mean 17.64 

LOA/LWL 1.14  In the lower part of 

the spread 

1.15 

Ballast Ratio 36%  In the lower part of 

the spread 

36% 

    Data statistical analysis 

    Data Delft series 

Table 4 - Main dimensions of the New Hull 

 

 

We can now compare the position of the two boats in the fleet used to obtain the statistical 

data in “Principles of Yacht Design” [1]. 
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Figure 13 – Ballast ratio of the two studied boats in the world fleet 

 

 

 

 
 

Figure 14 – Length over all to beam ratio of the two studied boats in the world fleet 

 

 

 

Relative position of the two boats 

Relative position of the two boats 
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Figure 15 - Lwl to displacement ratio of the two studied boats in the world fleet 

 

 

 

 
 

Figure 16 – Lwl to draft ratio of the two studied boats in the world fleet 

 

 

 

Relative position of the Modern Boat 

Relative position of the New Hull 

Relative position of the Modern Boat 

Relative position of the New Hull 
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Figure 17 – Lwl to canoe body draft ratio of the two studied boats in the world fleet 

 

 

 

We will now describe the main differences between the Modern and the New Hull. 

1. The under water shape 

The bow of the New Hull has been made sharper. The volume thereby taken from the bow is 

redistributed further aft to maintain the displacement constant. This has a direct effect on the 

position of LCB, which is pushed out of the range defined by the Delft Series. According to 

Heyman,  Larsson and Ottosson [7] this high value of LCB is not too far from the limits of the 

Delft Series and should be handled correctly by the DVPP. 

2. The above water shape 

Unlike the underwater body, volume has been added above the water at the bow to counteract 

the exceeding buoyancy from the aft hull when heeling. Moreover, in order to reduce the trim 

effect at heel even further, the volume added at the bow has been removed from the stern 

sections. 

 

3. Secondary effects – adjustments of sails and appendages  

(i) The LCB has been pushed further aft and this allows the ballast (keel and bulb) to be 

positioned further aft as well. Then, as the keel is positioned aft, the Centre of Lateral 

Resistance (CLR) moves in this direction as well. The Longitudinal Centre of Effort (CE) of 

the sails is dependent on the CLR, and has to be positioned forward enough from it. This often 

impeaches the boom to go all the way aft, and to keep the sail area reasonable, the mast has 

then to be higher. This is no longer an issue on the New Boat. In order to keep the heeling and 

Relative position of the Modern Boat 

Relative position of the New Hull 
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righting moments as close as possible to those on the Modern Boat, the mast of the New Hull 

has been made shorter. 

 

Anyway, the very free positioning of the keel ended up with a lead (horizontal distance) of 

7.3%LWL between CLR and CE. This is relatively large, and it gives the keel a higher 

hydrodynamic load, and in consequence, the keel area has been slightly increased, while at the 

same time the rudder area has been reduced. Because of the differences in keel area and 

position, their vertical centres of gravity differ a little between the two boats, and in order to 

respect as much as possible the heeling moment/righting moment equation, the sail area has 

been increased by 6% on the New Hull. 

 

All these modifications can be seen on the Figure 12 which shows the two hulls in side view. 

 

To minimize the bow trim, together with a keel positioned aft, tends to reduce the force 

applied on the rudder, and surely procures a more secure steering. Furthermore, the further aft 

the CE, the more stable the course in a seaway. 

 

(ii) The New Hull’s bow is sharper, and can be expected to “pierce” the waves in upright 

condition easily. The big waves will be however encountered most of the time with the boat 

heeling. In this case, we can expect the extra volume in the bow above the water line to have a 

damping effect. One can wonder whether slamming will occur in these conditions. If so, a 

deeper bow can be a solution, but it would have modified the displacement too much to be 

realised in this study. 

 

 

 

Now when the boats have been introduced, the following chapter will present the CFD and 

DVPP simulations, the assumptions made during these tests, and the description of their 

results. 

 

III. Theory 

A. The DVPP 

Over the years velocity prediction programs have been developed to predict the speed of 

sailing yachts and their behaviour at sea, in various wind and waves conditions. This is 

closely associated with the ability to determine the various forces acting on the hull and sails, 

and their respective centre of effort. To achieve to resolve what can be considered as the most 

difficult problems in naval architecture, a semi empirical method is used. As a matter of fact, 

the formulas used in the DVPP to determine the forces acting o the yacht are derived from 

experiments in towing tanks. Since these tests have been carried out on many different yachts 

and at different periods of time, one can now predict the results of such experiments by means 

of regression analysis, which has been used to define the formulas mentioned above. 

1. Equilibrium of forces 

When running before the wind, the direction of the resultant forces from sails and hull are 

approximately along the boat. In this case, the yacht does not differ much from any other 

vessel with respect to the attitude of the hull in the water. The major difference appears when 
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beating to windward or on a reaching course. The transverse component of the aerodynamic 

forces can then be five times greater than their longitudinal component. As a result, a side 

force has to be generated by the hull, to counteract the lateral force of the sails. This is 

achieved by the leeway. The resulting side force is then generated by both the hull and the 

appendages. 

 

The components of the hydrodynamic resistance have already been described in the first 

chapter of this report. For a better understanding of the following, a brief reminder is given 

here. 

 

Resistance components

added resistance in waves

heel resitance

hull/appendages resistance

wave breaking (spray)

wave pattern

form effect pressure

form effect friction

roughness

flat plate friction

Figure 18 – The components of Total Resistance 
 

For the purpose of speed prediction, five components will be considered: The viscous 

resistance, the wave resistance, the added resistance in waves, the resistance due to heel, and 

the resistance due to hull and appendages attitude. This last element is often split in two in 

the literature  [3], thus defining the induced resistance generated by the component of the lift 

acting opposite to the direction of motion, and the resistance due to hull attitude, which 

represents the separation of flow from the canoe with a leeway. 

 

As explained earlier, those resistance components are evaluated by the help of formulas 

derived from systematic series of towing tank tests. To consider the innovative shape of the 

New Hull above the water line, some modifications will have to be made in these formulas. In 

the present work these modifications are restricted the added resistance in waves and the heel 

resistance, when the upper body is immersed. 

   

We will now describe more in detail the changes made to the formulas in the DVPP to make it 

more adapted to our specific calculations. 

Friction forces 

Normal forces 
Residuary 

resistance 

Wave resistance 

Viscous 

resistance 
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2. Added resistance in waves 

In the DVPP the added resistance in waves is expressed by a formula involving the length of 

canoe body LCB, the significant wave height H1/3, the length displacement ratio LCB/ 3/1

CB , the 

non-dimensional value of the radius of inertia Kyy/LCB, and the water line Beam-Length ratio. 

The wave characteristics such as directions, wave height and wave period are included in the 

values of the variables “a” and “b” in the following formula: 

 

))/).(/).(/(.(... 23/12

3/1 CBWLCByyCBCBCBAW LBLkLbaHLgR    

 

where g is the acceleration due to gravity. 

 

In order to measure the effects of the submerged body when heeled, the boat characteristics 

have to be modified depending on heel angle and this is possible in the DVPP.  

B. Use of the CFD 

1. Resistance due to heel 

The study of this specific resistance represents the major part of this thesis. Once again, the 

traditional formula used in the VPP’s is based on the upright characteristics of the yachts, and 

is a result of a regression analysis from the Delft series. As a consequence, applying this 

formula on a new and different design will totally mask its effects on the resistance due to 

heel. It would have been impossible to make a difference between the two boats tested, since 

their underwater body is as similar as possible. Hence, a specific formula had to be derived 

for each boat tested, from resistance tests made with CFD. 

 

The formula previously used in the DVPP is presented below [3]: 

  

)003142.0)/.(.004267.0)/.(000891.0.(...2/1 22  CBWLCBWLNCBB TBTBFSVR   

 

With: 

BV  Boat velocity 

CBS  Wetted surface of the canoe body 

  Heel angle 

W LB  Beam at water line 

CBT  Draft at water line 

 

The general idea has been to establish a new set of numerical constants for each boat, using 

the existing formula. This is based on the assumption that the polynomial model defined 

above is the best to describe this type of data. The two new sets of constants will be 

established from the result of a CFD computation for each boat. 

 

It is often advised [3], that when trying to evaluate the resistance due to heel the increase of 

resistance at a constant heel for varying leeway angles should be measured. This is for a boat 

with its appendages. Then, after extrapolating the curves obtained to the point where no side 

force is generated, one gets the resistance due to heel by simply subtracting the upright 

resistance. This method is known to be better than the other alternative which consists of 

carrying out the tests with no leeway and a varying heel. Doing so, one can not be sure that no 
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side force is created by the heel itself (due to asymmetry). Unfortunately, the recommended 

method is extremely time consuming, and pushes the CFD code to the limits of its robustness. 

 

As a matter of fact, a linear relation between the leeway and the increase in resistance can not 

be assumed, even though this is commonly done. Then, to catch the real slope of the curve, 

four or five computations have to be done for each heel angle. As four different heel angles 

are tested, twenty computations are necessary. Furthermore, the process has to be repeated for 

each Froude number and each boat. This raises the number of calculations to two hundred 

plus the ten computations done in upright conditions. Experience showed that with the 

appendages and a grid dense enough, the computations for each case last between six to 

twelve hours. Then the suggested method represents nearly two thousands hours of CPU time. 

 

Besides, vortices present at the tip of the keel make the computation more complex at large 

heel angles, and to make the code more robust, the relaxation criteria have to be finely tuned. 

This can only be done by a trial and error method in each case, which tends to lengthen even 

more the time spent on each test. 

 

Therefore it was decided to make the computations with no leeway, and in order to minimize 

the side force created at heel, the computations were carried out without appendages. Hence, 

the resulting heel resistance will not take into account the effects of the bulb getting closer to 

the surface and of the wave generated by the lifted rudder, but those effects can be considered 

small. The following two figures present the resistance due to heel given by the CFD 

computations for the two boats. 

 

 

 
 

Figure 19 – Surface response representing the CFD results of the Modern Boat 
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Figure 20– Surface response representing the CFD results of the New Hull 

 

 

Note that there is one point in each figure where the CFD computations did not converge, so 

the corresponding value should be disregarded. Otherwise, one can notice that the response 

surface is relatively smooth and twisted in both cases. This is the sign of a strong relation 

(cross-coupling) between speed and heel. As can be seen in the formula above this effect is 

taken into account (the speed is represented by the Froude number), and the task is to 

determine the set of numerical constants in the formula that best represents the computed 

response surfaces for each hull. This is done by non-linear polynomial regression analysis [4]. 

There is thus one set of constants, i.e. one formula for each hull and this formula was 

introduced to replace the original one in the DVPP for each hull. 

 

It is noticeable that when the new formulas had been derived, the difference compared with 

the original function were so large that the results were questioned .Therefore, much 

verification was done, but no error in the CFD computations was detected. Hence, the initial 

heel resistance function had to be obsolete, and after checking the most recent publications 

from Delft it was found that a new formula had been proposed. The question whether the CFD 

computation matched this formula will be discussed later, with the presentation of the results.  

 

Concerning the speed prediction calculations, the last step consisted in running the DVPP 

with the new set of constants in the formula for the heel resistance, specific for each hull. The 

first result was then the behaviour of the yachts in still water, with wind from 3m/s up to 

9m/s. Apart from the boat speeds their respective VMG and heel angles, as well as the values 

of their leeway and rudder angles were obtained. 
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Computations in waves were carried out thereafter, using the optimum sail setting calculated 

during the previous run. In this case, sea conditions from the Kattegatt were used. The waves 

were always assumed to be in the same direction as the wind. In this way, the initial data was 

completed with the mean speed of the boats in waves, their significant heave, pitch and roll 

angle, and a value of their mean added resistance in waves. 

 

All results will be presented in the last chapter, with a discussion about the relative 

performance of the yachts and the accuracy of the results given by CFD. 

2. Centre of Lateral Resistance 

The DVPP was used also for another purpose. Another goal was to use the calculated values 

of leeway and rudder angle in order to compute the pressure distribution along the hull and its 

appendages with the CFD for both hulls. In addition to the pressure value and a graphic 

representation of its distribution along the yacht, this computation allowed calculating the 

position of the CLR, which has an influence on the sea-keeping characteristics of the yachts. 

Due to a lack of time and the difficulty to get satisfactory results with the computation 

including leeway and appendages, this test could only be carried out for both hulls at six knots 

for sixteen degrees of heel. 

 

These results will also be presented in the last chapter. 

 

IV. Analysis of the results 
 

This chapter will detail the results obtained and some conclusions about the behaviour of the 

boats at sea will be drawn. For a better understanding, the CFD computations and their 

outputs will be discussed first, specifying the derivation of the heel resistance formula. Then, 

the DVPP results will be analyzed.  

A. Results from CFD – Data for Regression Analysis 

As explained before, the CFD computations have been carried out using the code developed 

by Chalmers University of Technology and FLOWTECH InternationalAB: SHIPFLOW. 

These computations include potential flow and boundary layer computations. Viscous 

computations in the wake (Reynolds-Averaged Navier Stokes calculations) were not of great 

significance for this study. 

 

The reader interested in SHIPFLOW simulation is referred to Appendix 2, where a command 

file is detailed, and tips for beginners are given. 

 

Two types of CFD computations have been run during this project. The main part consists in 

simulating the boat without leeway or appendages, in order to derive an expression of the 

resistance due to heel as a function of the boat speed and its heel angle. The other CFD 

computations aimed to evaluate the respective position of the Centre of Lateral Resistance of 

each boat, and to compare them in order to draw some conclusions about the manoeuvrability 

of the boats and eventually the risk of broaching. These computations include the appendages, 

as well as the rudder and leeway angles obtained from the DVPP. Hence, they have been 

obtained after modification of the DVPP and will then be described in the last chapter.  
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This first section about CFD computation will then begin by the description of the 

computations done on the bare hull and the derivation of the heel resistance. How this formula 

has been imputed in the DVPP and its influence on the boats performance will be the object of 

the next chapter. 

1. Empirical formula 

The main purpose of the CFD computations on the bare hulls was to establish a formula for 

the heel resistance which could illustrate the influence of the above water body when the boat 

heels. Ideally, the result of this study should be applicable to any modern hull, and should, in 

that case, be a simple modification in an existing formula. 

 

One idea which had to be dropped was  to calculate the heel resistance using the residuary 

resistance formula with the mains parameters of the boat at heel. Unfortunately, SHIPFLOW 

calculated wrongly the main parameters like the prismatic coefficient or the beam at water 

line when the boat heeled. Hence, this method could not be used in this study. 

2. The 50 computations 

a) Total resistance 

A brief overview of the CFD results has been already given in the previous table, but we will 

focus a bit more on them in the present section. 

 

Twenty five combinations of speed and heel have been tested on both hulls which represent a 

total of fifty tests run with SHIPFLOW.  These computations have been done considering the 

bare hulls with no leeway, using the potential and the boundary layer part of the code. 

 

The appendix 3 presents a file summarizing all the parameters and resistance coefficients for 

all the speed and heel values considered in the study. When reading this table, the reader must 

be aware that the values given are dimensionless. Hence, the lengths have to be multiplied by 

the value of LWL, surfaces by LWL2, and the volumes by LWL3 (13.215 for the Modern 

Boat; and 13.353 for the New Hull). Furthermore, as explained above, the beam and Cp at 

heel are not correct. 

 

The reader will notice that the results of two tests are missing: Modern Boat at 9 knots and 15 

degrees of heel, and New Hull at 8 knots and 10 degrees of heel. On these two tests, 

convergence was not achieved, even after several modifications of the relaxation criteria. 

Hence, they have been abandoned. Too much time to fine tune the relaxation would have been 

needed, and their absence will not affect the regression analysis in any way.  
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The next tables summarize the values of the total and heel resistances for both boats. 

 

 
   Modern Boat     

LWL 13,215       

μ SW: 1,35E-06   total Resistance   

ρ SW : 1026,5       

        

speed heel Fn Rn Total resistance Heel resistance 

5 0 0,225913 2,51080E+07 524,4823  0  

 10 0,225913 2,51080E+07 497,2082  -27,2741  

 15 0,225913 2,51080E+07 487,6424  -36,8399  

 20 0,225913 2,51080E+07 481,4723  -43,01  

 25 0,225913 2,51080E+07 484,2328  -40,2495  

6 0 0,271095 3,0130E+07 828,6227  0  

 10 0,271095 3,0130E+07 778,6776  -49,9452  

 15 0,271095 3,0130E+07 741,7073  -86,9155  

 20 0,271095 3,0130E+07 747,9148  -80,7079  

 25 0,271095 3,0130E+07 748,3964  -80,2264  

7 0 0,316278 3,5151E+07 1317,551  0  

 10 0,316278 3,5151E+07 1276,77  -40,7814  

 15 0,316278 3,5151E+07 1188,422  -129,129  

 20 0,316278 3,5151E+07 1170,375  -147,176  

 25 0,316278 3,5151E+07 1192,893  -124,658  

8 0 0,36146 4,0173E+07 2271,746  0  

 10 0,36146 4,0173E+07 2177,219  -94,5265  

 15 0,36146 4,0173E+07 1996,319  -275,427  

 20 0,36146 4,0173E+07 2004,437  -267,309  

 25 0,36146 4,0173E+07 2000,334  -271,412  

9 0 0,406643 4,5194E+07 4250,238  0  

 10 0,406643 4,5194E+07 4165,136  -85,1017  

 15 0,406643 4,5194E+07 0  -4250,24  

 20 0,406643 4,5194E+07 3879,48  -370,758  

 25 0,406643 4,5194E+07 3825,643  -424,595  

 

Table 5 - Heel resistance from CFD for the Modern Boat 
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   New Hull   

LWL 13,353       

μ SW: 1,35E-06   total Resistance   

ρ SW : 1026,5       

        

speed heel Fn Rn Total resistance   Heel resistance   

5 

0 0,225913 2,53702E+07 501,1191   0   

10 0,225913 2,53702E+07 443,93   -57,1891   

15 0,225913 2,53702E+07 417,7479   -83,3712   

20 0,225913 2,53702E+07 419,0149   -82,1041   

25 0,225913 2,53702E+07 421,8846   -79,2345   

6 

0 0,271095 3,0444E+07 812,9747   0   

10 0,271095 3,0444E+07 712,1452   -100,829   

15 0,271095 3,0444E+07 651,3903   -161,584   

20 0,271095 3,0444E+07 650,5617   -162,413   

25 0,271095 3,0444E+07 658,8437   -154,131   

7 

0 0,316278 3,5518E+07 1347,135   0   

10 0,316278 3,5518E+07 1184,921   -162,214   

15 0,316278 3,5518E+07 1075,778   -271,356   

20 0,316278 3,5518E+07 1067,764   -279,371   

25 0,316278 3,5518E+07 1056,858   -290,276   

8 

0 0,36146 4,0592E+07 2388,225   0   

10 0,36146 4,0592E+07 2244,946   -143,279   

15 0,36146 4,0592E+07 0   -2388,22   

20 0,36146 4,0592E+07 1952,244   -435,981   

25 0,36146 4,0592E+07 1897,168   -491,057   

9 

0 0,406643 4,5666E+07 4455,401   0   

10 0,406643 4,5666E+07 4154,186   -301,215   

15 0,406643 4,5666E+07 4053,373   -402,028   

20 0,406643 4,5666E+07 4024,197   -431,204   

25 0,406643 4,5666E+07 3947   -508,402   

Table 6 - Heel resistance from CFD fro the New Hull 

 

The total resistance decreases with the heel angle on both boats. This is mainly due to the 

increase in slenderness of the underwater body at heel, as can be seen from the computations 

of the Length of Water Line of the boats heeled with no speed: 

 

Modern Boat  New Hull  

heel angle LWL heel angle LWL 

0 13,212575631 0 13,355046495 

10 13,32008434 10 13,56712582 

15 13,45527837 15 13,73199174 

20 13,61914187 20 13,8854507 

25 13,73302675 25 13,98770676 

  Table 7 - LWL of the boats at zero speed 

 

The Heel resistance then has to be negative. 
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Obtaining a negative resistance due to heel is in total contradiction with the predictions of the 

formula derived from the Delft series and originally used in the DVPP. According to this 

formula, the heel resistance should go up to +600 N at 25 degrees of heel. This difference can 

not only be explained by the specific shapes of the boats, especially when it comes to the 

Modern Boat which is exactly within the limits of the Delft series. 

 

In our attempts to explain this phenomenon, many tests have been carried out with 

SHIPFLOW, on boats already tested in towing tanks, to verify the accuracy of the 

computations. It turned out that there was no reason to doubt of the correctness the CFD 

computations. 

 

After some more literature research, a new formula for the heel resistance has been found in 

the latest documentation from the University of Delft  [5]. 

 
LCB in % of Lwl, positive forward 

 

Coefficients for polynomial: Resistance due to 20° Heel 
Coefficients are multiplied by 100 

 

Fn 0.25 0.30 0.35 0.40 0.45 0.50 0.55 

0u  -0.0268 0.6628 1.6433 -0.8659 -3.2715 -0.1976 1.5873 

1u  -0.0014 -0.0632 -0.2144 -0.0354 0.1372 -0.1480 -0.3749 

2u  -0.0057 -0.0699 -0.1640 0.2226 0.5547 -0.6593 -0.7105 

3u  0.0016 0.0069 0.0199 0.0188 0.0268 0.1862 0.2146 

4u  -0.0070 0.0459 -0.0540 -0.5800 -1.0064 -0.7489 -0.4818 

u  -0.0017 -0.0004 -0.0268 -0.1133 -0.2026 -0.1648 -0.1174 

Figure 21 - Latest formula for heel resistance from Delft series 

 

This formula gives a value of the heel resistance similar to those obtained by CFD in the case 

of the New Hull. Still a difference remains when we apply the formula to the Modern Boat, as 

the resistance due to heel should be low, but still positive. Anyway, its magnitude is much less 

important than on the New Hull. 

 

Further computations have been done with SHIPFLOW to verify the similarity of the results 

with the new formula, especially to see if the heel resistance would increase at higher Froude 

numbers. The next table shows that it is exactly what happens. 

 

speed heel Fn Rn 
Total 
resistance   

Heel 
resistance   

11 

0 0,5 5,58144E+07 7405,187   0   

        

        

20 0,5 5,58144E+07 7143,61   -261,577   

25 0,5 5,58144E+07 7280,266   -124,921   

Table 8 - Test at higher Fn on the New Hull 

The accuracy of the computations done on the new hull pushed us to trust the CFD 

computations, and to consider the results on the Modern Boats as correct, even though not 
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verified by a theory. There were two main reasons to this decision. First, the advantage of the 

New Hull on the Modern Boat in terms of heel resistance will be less important than with the 

Delft formula, which will make the results of this study even more reliable if the New Hull 

persists in presenting better performance. Then, it is possible that the Delft formula does not 

consider some characteristics of the Modern Boat due to the smoothing effect of the 

regression formula. Furthermore, a finer analysis of the wave and frictional resistances will 

confirm our choice. 

b) Residuary resistance 

The following table shows the evolution of the residuary resistance of the boats with heel and 

speed. 

 

    Modern Boat   

LWL 13,215   wave resistance   

       

speed heel Resistance coeff Sref Resistance in N/difference 

5 

0 1,1877E-03   2,33E-01 164,1175089   

10 1,0313E-03   2,32E-01 141,7452964 -22,3722 

15 9,4823E-04   2,30E-01 129,3384089 -34,7791 

20 9,1928E-04   2,28E-01 124,1852808 -39,9322 

25 9,4316E-04   2,25E-01 126,0774595 -38,04 

6 

0 1,5735E-03   2,33E-01 313,0937477   

10 1,3518E-03   2,32E-01 267,5456052 -45,5481 

15 1,2026E-03   2,30E-01 236,2074051 -76,8863 

20 1,2408E-03   2,28E-01 241,3691686 -71,7246 

25 1,2672E-03   2,25E-01 243,9315158 -69,1622 

7 

0 2,2670E-03   2,33E-01 613,9886814   

10 2,1500E-03   2,32E-01 579,2042798 -34,7844 

15 1,8702E-03   2,30E-01 499,9914008 -113,997 

20 1,8189E-03   2,28E-01 481,6060228 -132,383 

25 1,9524E-03   2,25E-01 511,5410241 -102,448 

8 

0 3,7636E-03   2,33E-01 1331,381008   

10 3,5398E-03   2,32E-01 1245,518285 -85,8627 

15 3,0899E-03   2,30E-01 1078,952037 -252,429 

20 3,1714E-03   2,28E-01 1096,770279 -234,611 

25 3,2257E-03   2,25E-01 1103,854599 -227,526 

9 

0 6,7305E-03   2,33E-01 3013,360174   

10 6,6849E-03   2,32E-01 2976,910362 -36,4498 

15          

20 6,1546E-03   2,28E-01 2693,809925 -319,55 

25 6,1339E-03   2,25E-01 2656,630836 -356,729 

Table 9 - Evolution of Residuary Resistance on the Modern Boat 

 

 

 



Comparison Between a State-of-the-Art Sailing Yacht and a New Concept Design  

21/09/2004 28 

 

   New Hull    

LWL 13,353  wave resistance   

       

speed heel Resistance coeff Sref Resistance in N/difference 

5 

0 9,23E-04   2,26E-01 126,2221579   

10 5,53E-04   2,24E-01 75,11773718 -51,1044207 

15 4,44E-04   2,23E-01 59,89699178 -66,3251661 

20 4,47E-04   2,21E-01 59,91079856 -66,3113594 

25 4,18E-04   2,20E-01 55,71125043 -70,5109075 

6 

0 1,41E-03   2,26E-01 277,7501407   

10 9,47E-04   2,24E-01 185,2938123 -92,4563284 

15 7,34E-04   2,23E-01 142,7719024 -134,978238 

20 7,17E-04   2,21E-01 138,487799 -139,262342 

25 7,56E-04   2,20E-01 144,9366997 -132,813441 

7 

0 2,26E-03   2,26E-01 604,2248524   

10 1,78E-03   2,24E-01 474,6015745 -129,623278 

15 1,42E-03   2,23E-01 375,2329141 -228,991938 

20 1,37E-03   2,21E-01 360,5174123 -243,70744 

25 1,36E-03   2,20E-01 356,1841019 -248,040751 

8 

0 4,00E-03   2,26E-01 1401,073602   

10 3,64E-03   2,24E-01 1265,830154 -135,243448 

15          

20 2,88E-03   2,21E-01 987,7651307 -413,308472 

25 2,77E-03   2,20E-01 943,0402502 -458,033352 

9 

0 7,21E-03   2,26E-01 3193,586467   

10 6,61E-03   2,24E-01 2911,375319 -282,211148 

15 6,45E-03   2,23E-01 2820,63033 -372,956137 

20 6,44E-03   2,21E-01 2795,786882 -397,799585 

25 6,33E-03   2,20E-01 2730,930117 -462,656349 

Table 10 - Evolution of Residuary Resistance on the New Hull 

 

  

The residuary resistance behaves in the same way as the Total Resistance. It decreases with 

heel angle, and the speed makes this drop between the heeled and the upright values even 

more important. Once more, the resistance of the New Hull decreases faster than the 

resistance of the Modern Boat. This confirms what we expected from the calculation of the 

LWL at zero speed: the LWL on the New Hull increases slightly more with heel angle than on 

the other boat. 

 

The following graphs illustrate the evolution of the Residuary Resistance at a constant heel 

angle and at a constant speed respectively. 
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Figure 22 - Residuary resistance at different heel angles for the two boats 

Residuary Resistance with speed for Modern Boat
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Residuary resistance with heel for Modern Boat
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Residuary Resistance with heel for New Hull
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Figure 23 - Residuary resistance at different speeds for the two boats 
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A reduction of the Residuary Resistance is a direct consequence of smaller waves generated 

by the hull. The following wave contours have been plotted for each boat at 7 knots, for the 

whole range of heel angles tested. 

 
Figure 24 - Wave pattern of the Modern Boat at 7 knots 
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Figure 25 - Wave pattern of the New Hull at 7 knots 

 

We can see on these plots that the size of the waves in the wake decreases a lot when heel 

increases (a bigger view of these plots is shown in appendix 4). This is one of the major 

factors for the decrease in residuary resistance. The wave system sideward is a bit harder to 

analyse in this way due to its asymmetry when the boats heel. Therefore, longitudinal wave 

cuts have been made at 2.65 (20% of LWL) metres off the centre line on each side. They are 

presented below: on the left hand side is the wave cut on the leeward side, while on the right 

hand side there is the wave cut on the windward side. 
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Leeward side      Windward side 

Figure 26 - Longitudinal wave cuts 20%of LWL from the centre plane on the Modern Boat at 

7 knots 
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 Leeward side      Windward side 

Figure 27 - Longitudinal wave cuts 20% of LWL from the centre plane on the New Hull at 7 

knots 

 

On both boats, the wave system tends to grow with heel on the leeward side, and to decrease 

on the windward side.  The amplitude of the variation is comparable on both sides of the 

boats, which means that the effects cancel each other. The global resistance due to side waves 

on the boats remains more or less constant with heel. The main effect on the residuary 

resistance comes then from the wake waves behind the boats which get much smaller when 

the heel increases as it is illustrated in the following figure: 
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Figure 28 - wake behind the boats at 0 and 25 degrees at 7 kn for both hulls (the graphs have 

to be read from x/L=1) 
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The following figure shows the wave cuts at 7 knots and 25 degrees of heel on the two boats, 

and allows us to compare the amplitude of the wave system of the two boats. 

 

 

 

 
 

 
 

 

  Leeward side     Windward side 

Figure 29 - longitudinal wave cuts 20% of LWL on the New Hull at 7 knots and 25 degrees of 

heel  

 

 

The bow wave and amidships wave seem a bit smaller on the New Hull compared to the other 

boat, and the waves in the wake are comparable. This goes in the sense of a lower Residuary 

Resistance of the New Hull, and confirms the numerical data. 
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c) Viscous resistance 

The following tables show the evolution of the viscous resistance with heel and speed for the 

two boats: 

 

 

 

   Modern Boat   

LWL 13,215      

μ SW: 1,35E-06   viscous resistance   

ρ SW : 1026,5      

       

speed heel Fn Rn Frictional coeff(shipflow) wetted Surface Resistance (shipflow) 

5 

0 0,225913 2,51080E+07 2,5110E-03 2,4200E-01 360,3648 

10 0,225913 2,51080E+07 2,4830E-03 2,4140E-01 355,4629 

15 0,225913 2,51080E+07 2,5070E-03 2,4100E-01 358,3040 

20 0,225913 2,51080E+07 2,5030E-03 2,4070E-01 357,2870 

25 0,225913 2,51080E+07 2,5070E-03 2,4090E-01 358,1553 

6 

0 0,271095 3,0130E+07 2,4570E-03 2,4570E-01 515,5290 

10 0,271095 3,0130E+07 2,4450E-03 2,4480E-01 511,1320 

15 0,271095 3,0130E+07 2,4240E-03 2,4420E-01 505,4999 

20 0,271095 3,0130E+07 2,4330E-03 2,4380E-01 506,5456 

25 0,271095 3,0130E+07 2,4240E-03 2,4370E-01 504,4648 

7 

0 0,316278 3,5151E+07 2,4270E-03 2,4940E-01 703,5623 

10 0,316278 3,5151E+07 2,4160E-03 2,4840E-01 697,5653 

15 0,316278 3,5151E+07 2,3940E-03 2,4740E-01 688,4306 

20 0,316278 3,5151E+07 2,4010E-03 2,4680E-01 688,7691 

25 0,316278 3,5151E+07 2,3790E-03 2,4640E-01 681,3519 

8 

0 0,36146 4,0173E+07 2,4300E-03 2,5490E-01 940,3647 

10 0,36146 4,0173E+07 2,4190E-03 2,5370E-01 931,7010 

15 0,36146 4,0173E+07 2,3950E-03 2,5230E-01 917,3668 

20 0,36146 4,0173E+07 2,3810E-03 2,5110E-01 907,6666 

25 0,36146 4,0173E+07 2,3620E-03 2,5000E-01 896,4790 

9 

0 0,406643 4,5194E+07 2,4970E-03 2,5780E-01 1236,8776 

10 0,406643 4,5194E+07 2,4100E-03 2,5660E-01 1188,2258 

15 0,406643 4,5194E+07     0,0000 

20 0,406643 4,5194E+07 2,4400E-03 2,5290E-01 1185,6703 

25 0,406643 4,5194E+07 2,4220E-03 2,5120E-01 1169,0122 

 

 

Table 11 - Viscous Resistance of the Modern Boat 
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   New Hull   

LWL 13,353      

μ SW: 1,35E-06   viscous resistance   

ρ SW : 1026,5      

       

speed heel Fn Rn Frictional coeff(shipflow) wetted Surface Resistance (shipflow) 

5 

0 0,225913 2,53702E+07 2,6370E-03 2,3480E-01 374,8969 

10 0,225913 2,53702E+07 2,6120E-03 2,3320E-01 368,8123 

15 0,225913 2,53702E+07 2,5420E-03 2,3250E-01 357,8509 

20 0,225913 2,53702E+07 2,5520E-03 2,3240E-01 359,1041 

25 0,225913 2,53702E+07 2,6000E-03 2,3260E-01 366,1733 

6 

0 0,271095 3,0444E+07 2,5760E-03 2,3830E-01 535,2245 

10 0,271095 3,0444E+07 2,5550E-03 2,3650E-01 526,8514 

15 0,271095 3,0444E+07 2,4760E-03 2,3560E-01 508,6184 

20 0,271095 3,0444E+07 2,4960E-03 2,3530E-01 512,0739 

25 0,271095 3,0444E+07 2,5060E-03 2,3520E-01 513,9070 

7 

0 0,316278 3,5518E+07 2,5900E-03 2,4170E-01 742,9098 

10 0,316278 3,5518E+07 2,4960E-03 2,3980E-01 710,3190 

15 0,316278 3,5518E+07 2,4730E-03 2,3870E-01 700,5453 

20 0,316278 3,5518E+07 2,5040E-03 2,3800E-01 707,2468 

25 0,316278 3,5518E+07 2,4870E-03 2,3740E-01 700,6743 

8 

0 0,36146 4,0592E+07 2,5920E-03 2,4570E-01 987,1514 

10 0,36146 4,0592E+07 2,5920E-03 2,4370E-01 979,1159 

15 0,36146 4,0592E+07     0,0000 

20 0,36146 4,0592E+07 2,5840E-03 2,4080E-01 964,4786 

25 0,36146 4,0592E+07 2,5680E-03 2,3970E-01 954,1280 

9 

0 0,406643 4,5666E+07 2,6030E-03 2,4710E-01 1261,8146 

10 0,406643 4,5666E+07 2,5900E-03 2,4460E-01 1242,8103 

15 0,406643 4,5666E+07 2,5870E-03 2,4290E-01 1232,7431 

20 0,406643 4,5666E+07 2,5950E-03 2,4130E-01 1228,4099 

25 0,406643 4,5666E+07 2,5850E-03 2,3980E-01 1216,0694 

 

 

Table 12 - Viscous Resistance of the New Hull 
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The next graphs plot the evolution of the viscous resistance on the boats. 
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Figure 30 – Frictional resistance at different speeds on the Modern Boat 
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 Figure 31 – Frictional resistance at different speeds on the New Hull 



Comparison Between a State-of-the-Art Sailing Yacht and a New Concept Design  

21/09/2004 42 

This resistance mainly decreases with heel angle. 

 

It is interesting to know whether this is due to a decrease of the frictional coefficient or of the 

wetted surface area. We can already have an idea of the answer by looking at the table of 

numerical values, but a plot will make the conclusions clearer. 

 

 Figure 32 - Influence of the Cf and the wetted surface on the viscous resistance for the 

Modern Boat 

 

 

 

Figure 33 - Influence of the Cf and the wetted surface on the viscous resistance for the New 

Hull 

 

 

Actually, we can see that the evolution of the Cf and the wetted surface influence equally 

much the value of the Viscous Resistance. This is confirmed by the numerical data: Cf varies 

in mean of 2% to 3% on both boats, the wetted surface around 2% as well, and the Viscous 

Resistance drops of 5% between the upright condition and 25 degrees of heel. 

B. Formula for the heel resistance and DVPP computations 

1. Regression analysis 

From the values of heel resistance obtained, a specific expression of the heel resistance has 

been derived using non linear polynomial regression analysis for each boat. As the method 

has already been detailed in chapter III, we will focus here on the results obtained after having 

tested the hulls in three different ways with the DVPP. 
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The first computations have been done without modification at all. Hence, the boats are 

similar when considering heel resistance, but still, their LCB and sail area differs. 

As it is impossible at this stage to distinguish the effects of the position of LCB from those 

due to the increase in sail area, we will not discuss in detail the results obtained by this 

computation. We could only notice that the gain is speed for the New Hull was within the 

range of 1.5% to 2.5%. Depending on what type of resistance is predominant, this is what we 

could expect from an increase in sail area of 6%. 

 

For the second test, the new constants of the heel resistance formula has been introduced in 

the DVPP. As has been explained before, we had to derive a specific formula for each boat, 

which increases the accuracy of the results. 

 

The initial function for the heel resistance was: 

 

 

 

 

We can see that it led to the same results for both hulls as their beam, draft and wetted surface 

were almost equal. The next figure shows the surface response from this 

function:

 
Figure 34 – Initial heel resistance function applied to the Modern Boat 

)003142.0)/.(.004267.0)/.(000891.0.(...2/1 22  CBW LCBW LNCBB TBTBFSVR 
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Figure 35 - Initial heel resistance Function applied to the New Hull 

 

After the least square method has been applied to the data obtained by CFD, the two 

following formulas have been established: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 36 – Comparison of the two new heel resistance Formulas 

The next graphs show how well those new formulas fit to the experimental data. 

 

New Heel resistance formula for the Modern Boat: 

 **16039.18**60577.26**78105.14 2323 VVV   

 

 

New Heel resistance formula for the New Hull: 

 **22759.41**33711.98**82641.7 2323 VVV   
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Figure 37 - Curve fitting Modern Boat 

 

 
Figure 38 - Curve fitting for the Modern Boat – Plot at different heel angles 

 

 

 

 

 



Comparison Between a State-of-the-Art Sailing Yacht and a New Concept Design  

21/09/2004 46 

 
Figure 39 - Curve fitting for the Modern Boat – Plot at different speeds 

 

 
Figure 40 - Curve fitting New Hull 
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Figure 41 - Curve fitting for the New Hull – Plot at different heel angles 

 

 

 

 
Figure 42 - Curve fitting for the New Hull – Plot at different speeds 
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2. Results from DVPP 

Using the DVPP with these new formulas gave us a mean gain upwind of 3.6% and 1.3% 

downwind. It is understandable that the downwind gain is mainly due to the sail area increase, 

as no heel is generated. These gain values are the mean of the percentage of increase for wind 

speeds from 3 m/s up to 16 m/s from 30 to 90 degrees for the upwind gain, and 91 to 180 

degrees for the downwind gain. The detailed data is given in appendix 5. 

 

It is interesting to try to distinguish the influence of the bow shape (and of the heel resistance) 

from the effect of LCB and sail area. For this purpose, we will detail an example. 

 

Let us consider the boats at 7 knots and 15 degrees of heel; this is attained for a wind of 4 m/s 

at 45 degrees. For this specific wind condition, the DVPP shows a difference in speed of 

4.7%. 

 

The new formulas give us a heel resistance of: 

 

 Modern Boat heel resistance = -112.8 N 

 New Hull heel resistance = -212.8 N 

 

This represents a decrease of 8.5% of the total resistance. 

 

Hence, depending on if the resistance is mainly due to the waves or the friction, we have a 

gain in speed between 1.5% (friction) and 2.9% (waves). Then, the remaining, roughly 2%, 

can be attributed to the LCB position and sail area increase. 

 

The last simulation done with the DVPP consists in a simulation in waves. The wave data 

used is representative of the conditions encountered in the Kattegatt. 

 

 

Beaufort Knots m/s Significant 

wave height 

H1/3 

Zero crossing 

period 

Tz 

1 1 - 3 1.1 0.3 3 

2 4 - 6 2.5 0.3 3 

3 7 - 10 4.3 0.4 3.2 

4 11 - 16 7 0.6 3.6 

5 17 – 21 9.8 1 4.1 

6 22 -27 12.7 1.5 4.5 

7 28 – 33 15.7 2.2 5.1 

8 34 – 40 19.0 3.0 5.7 

9 41 -47 22.6 3.8 6.2 

Table 12 - Relationship between Wind speed, Significant wave height and 

Wave period in the Kattegatt. 
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These wave simulations have been carried out by tanking into account the actual shape of the 

underwater body when heeling, and using pressure distribution along the hull to compute the 

added resistance. Doing so, the shape of the bow above the water is fully considered in the 

calculations. 

 

The results of this simulation showed an advantage in speed for the New Hull of 1.6% upwind 

and 0.4% downwind. The tests have been run for wind speeds up to 10 m/s. The detailed 

results of this simulation in waves are presented in appendix 5. From these computations we 

got in addition to the boat speed value, the value of heave, pitch and roll motion as well as the 

added resistance in waves. 

 

The next graph is a polar curve presenting in its upper part the results of the second DVPP 

simulation (no waves and heel resistance formula modified), and in its lower part the results 

of the calculations in waves, both at 4m/s and 9m/s of wind. 

 

 

 

 

 

 
 

 

Figure 43 - Polar curve for two wind speeds in still water (lower curves) and in waves (upper 

curves) 

 

Let us look more in detail at the speed difference upwind with the next figure: 



Comparison Between a State-of-the-Art Sailing Yacht and a New Concept Design  

21/09/2004 50 

 

 
 

 

 

 

 

Figure 44 - speed difference in upwind conditions – still water 

 

We can see a difference in speed between the boats up to 0.3 knots. 
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The next graphs show the speed difference downwind: 

 

 

 
 

Figure 45 - Speed difference in downwind conditions – still water 

 

 

The advantage of the New Hull in speed when going downwind is mainly a consequence of 

the increase in sail area. 

 

We can see that the New Hull present a smaller advantage in waves. We will try to figure out 

why.  

 

The following graphs present the values of Pitch angle, added resistance, heave and roll angle 

of the two boats at winds of 4 m/s and 9m/s. 
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Pitch motion
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Figure 46 – Pitch motion 
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Figure 47 – Added Resistance in waves 
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Heave Motion
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Figure 48 – Heave Motion 
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Figure 49 – Roll Motion 
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The numerical values corresponding to these graphs are given in the table below: 
Wave simulation 
results               

New Hull   speed heave roll pitch 
added 
R   New Hull   speed heave roll pitch 

added 
R 

4,00 31,00 3,84 0,13 6,39 1,83 73,06   9,00 31,00 2,78 0,40 15,80 4,40 205,86 

4,00 40,00 5,70 0,14 7,86 1,83 81,02   9,00 40,00 6,61 0,42 13,00 4,03 218,02 

4,00 45,00 6,32 0,14 8,40 1,86 88,26   9,00 45,00 7,17 0,44 14,39 4,06 234,97 

4,00 50,00 6,77 0,15 8,65 1,86 91,46   9,00 50,00 7,50 0,45 15,38 3,96 248,54 

4,00 60,00 7,35 0,16 8,23 1,81 90,97   9,00 60,00 8,09 0,47 15,57 3,72 243,42 

4,00 70,00 7,63 0,16 7,47 1,63 76,78   9,00 70,00 8,48 0,49 14,60 3,30 235,67 

4,00 80,00 7,74 0,18 6,89 1,38 58,25   9,00 80,00 8,76 0,50 14,29 2,74 237,28 

4,00 90,00 7,64 0,19 6,76 1,00 37,39   9,00 90,00 8,97 0,53 12,08 2,38 202,20 

4,00 100,00 7,32 0,20 6,94 0,59 22,00   9,00 100,00 8,90 0,52 11,74 1,72 146,86 

4,00 125,00 5,58 0,22 4,16 2,06 48,83   9,00 125,00 8,25 0,53 12,13 2,82 75,21 

4,00 145,00 4,47 0,24 2,17 2,77 62,02   9,00 145,00 7,93 0,51 7,91 3,30 81,06 

4,00 180,00 4,32 0,23 0,05 2,57 41,56   9,00 180,00 7,81 0,44 0,43 3,98 87,65 

                              

                              

Modern 
Boat   speed heave roll pitch 

added 
R   

Modern 
Boat   speed heave roll pitch 

added 
R 

4,00 31,00 3,85 0,13 5,86 1,80 73,16   9,00 31,00 2,87 0,40 16,46 4,50 213,65 

4,00 40,00 5,65 0,14 7,72 1,84 80,40   9,00 40,00 6,44 0,43 13,21 4,08 218,17 

4,00 45,00 6,26 0,15 8,25 1,87 87,03   9,00 45,00 7,01 0,44 14,58 4,15 239,86 

4,00 50,00 6,71 0,15 8,58 1,89 91,60   9,00 50,00 7,40 0,44 15,49 4,10 252,85 

4,00 60,00 7,29 0,16 8,27 1,87 89,93   9,00 60,00 7,96 0,47 16,28 3,94 254,57 

4,00 70,00 7,58 0,17 7,53 1,68 74,27   9,00 70,00 8,41 0,48 14,99 3,59 246,07 

4,00 80,00 7,69 0,18 7,02 1,45 54,77   9,00 80,00 8,68 0,50 15,17 3,03 249,50 

4,00 90,00 7,59 0,19 6,87 1,07 33,26   9,00 90,00 8,95 0,52 12,65 2,67 207,78 

4,00 100,00 7,26 0,20 6,93 0,63 16,53   9,00 100,00 8,90 0,51 12,01 1,96 146,03 

4,00 125,00 5,56 0,21 4,01 1,97 41,66   9,00 125,00 8,26 0,53 12,10 2,74 70,89 

4,00 145,00 4,50 0,24 2,10 2,60 51,70   9,00 145,00 7,91 0,50 7,70 3,16 78,09 

4,00 180,00 4,30 0,23 0,05 2,54 41,40   9,00 180,00 7,79 0,42 0,58 3,36 75,68 

                              

comparison   speed heave roll pitch 
added 
R   comparison   speed heave roll pitch 

added 
R 

4,00 31,00 
-
0,33% 

-
4,05% 8,95% 1,25% -0,14%   9,00 31,00 

-
3,06% 

-
0,45% -4,04% -2,33% -3,65% 

4,00 40,00 0,90% 
-
2,38% 1,87% 

-
0,36% 0,78%   9,00 40,00 2,62% 

-
0,34% -1,56% -1,30% -0,07% 

4,00 45,00 0,97% 
-
1,88% 1,84% 

-
0,71% 1,41%   9,00 45,00 2,30% 0,25% -1,31% -2,22% -2,04% 

4,00 50,00 1,00% 
-
1,82% 0,83% 

-
2,10% -0,16%   9,00 50,00 1,27% 1,45% -0,67% -3,53% -1,70% 

4,00 60,00 0,82% 
-
1,39% 

-
0,39% 

-
3,22% 1,16%   9,00 60,00 1,64% 0,22% -4,33% -5,61% -4,38% 

4,00 70,00 0,69% 
-
0,69% 

-
0,80% 

-
3,11% 3,37%   9,00 70,00 0,77% 1,27% -2,58% -8,04% -4,23% 

4,00 80,00 0,65% 0,27% 
-
1,75% 

-
4,96% 6,36%   9,00 80,00 1,02% 1,28% -5,81% -9,37% -4,90% 

4,00 90,00 0,70% 1,41% 
-
1,55% 

-
6,70% 12,44%   9,00 90,00 0,23% 1,62% -4,48% 

-
10,73% -2,69% 

4,00 100,00 0,81% 2,49% 0,22% 
-
6,38% 33,05%   9,00 100,00 

-
0,02% 2,50% -2,19% 

-
12,16% 0,57% 

4,00 125,00 0,32% 2,18% 3,77% 4,86% 17,20%   9,00 125,00 
-
0,19% 0,83% 0,23% 2,71% 6,09% 

4,00 145,00 
-
0,62% 1,77% 3,50% 6,52% 19,97%   9,00 145,00 0,15% 1,87% 2,65% 4,36% 3,80% 

4,00 180,00 0,35% 0,37% 0,36% 1,32% 0,39%   9,00 180,00 0,22% 3,68% 
-
26,37% 18,48% 15,82% 

Table 13 - Pitch, Added Resistance, heave and roll values 
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The New Hull presents less pitch upwind and a bit more than the Modern Boat downwind. 

Their added resistance are almost equal upwind for low wind speeds. At higher wind speeds, 

the New Hull presents once more a slight advantage. In term of roll, the New Hull behaves 

better at high wind speeds. 

 

In general, it turned out that the New Hull presents slightly better performance in terms of 

sea-keeping than the Modern Boat. In these conditions, it is hard to explain why the difference 

in speed has been reduced during the wave simulation. Still, it remains at the advantage of the 

New Hull and does not go against the precedent results. We can just assess that the behaviour 

in waves of a boat depends on many forces acting independently one from the other, and often 

counteracting each others. This may tend to damp the differences in speed in still water 

between the two yachts. 

C. Centre of Lateral resistance – CFD with Leeway and Rudder 
angles 

Simulating a yacht including heel, rudder angle and leeway angle has very seldom been tested 

in the  SHIPFLOW code before. It turned out that these computations are really time 

consuming, partly due to the dense grid necessary to mesh accurately a keel and rudder 

profiles, and to the influence of vortices on the tip of the keel. Furthermore, the robustness of 

the code is put to hard test when heel angle is getting high and the keel tip is getting closer to 

the free surface. 

 

For these reasons, those computations have not been used to derive the heel resistance 

formula, but they were still necessary to compare the position of the CLR of the two boats. 

 

Unfortunately, only few computations converged for exactly the same conditions of speed and 

heel angle on both boats. Hence, only one case will be detailed in this chapter, but it still can 

be considered as representative. In this case the boats sail at 6 knots with 15 degrees of heel. 

The second run with the DVPP (heel resistance modified) gave us the following figures about 

the behaviour of the two yachts in this situation: 

 

Boat Wind 

vel. 

Wind 

dir 

Flat. 

Coeff. 

VMG Heel 

angle 

Speed Rudder 

angle 

Drift 

angle 

 m/s deg  knots Deg knots deg Deg 

Modern 

Boat 

4 42.07 1 4.62 -14.71 6.22 -1.23 4.08 

New 

Hull 

4 39.98 1 4.77 -14.65 6.22 -0.76 3.88 

 

Table 14 - Input to CFD from the DVPP 

 

The rudder and leeway angles were introduced in the CFD computations to derive the CLR. 

The low value of the rudder angle is explained by a lack of precision in the position of the 

CLR of the model used in the DVPP. This will be corrected soon, as the DVPP is still under 

development. Anyway, it does not affect the computations very much, as the magnitude of the 

difference between the two boats would have remained the same with more realistic values of 

the rudder angle. 

 

The following figures present a plot of the pressure coefficient viewed from the leeward side 

on the two boats (the Modern Boat is above the New Hull). 
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Figure 50 - Leeward side view of the cp distribution on both hulls 

 

 

We can see from this plot that the CLR is positioned more aft on the New Hull than on the 

Modern Boat. This is confirmed by the numerical output from SHIPFLOW giving the values 

of the pressure coefficient on every panel of the hull. A simple calculation of the transverse 

moment applied on each panel by the pressure force gives us the position of the CLR. 

 

We get, at six knots and fifteen degrees of heel: 

 

 Modern Boat:  CLR = 4.06 m 

 New Hull:  CLR = 4.60 m 

  

Now, the longitudinal position of the CLR is of no use in its own. The balance of the boat is 

better defined by the lead between CLR and CE. 

 

From the drawings given by Gabriel Heyman, we can see that the centre of effort of the sail is 

55 cm further aft on the New Hull than on the Modern Boat. Therefore, the lead on the two 

boats is almost equal, and we can say that they are equally well balanced. 
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V. Conclusions 
 

The results from the DVPP simulations showed that the New Hull is faster in all wind and sea 

conditions. The advantage upwind is considerable, even though the formula derived to 

evaluate the heel resistance reduces the difference between the two hulls compared to the 

Delft Series formula. The better performance downwind seems to be mainly the result of an 

increase in sail area on the New Hull. Still, it is hard to distinguish the relative influence of 

the change in position of LCB from this increase in propulsion force, but the magnitude of 

speed increase points at a large effect from the sails. The  simulations in waves confirmed the 

advantage of the New Hull but the gap between the two boats was reduced. 

 

In terms of general behaviour at sea and steering ability, the study did not reveal a drastic 

difference between the boats. However, the New Hull presents smaller pitch and roll angles 

upwind.  In general, thanks to its fuller bow above the water line, the Modern Boat presents a 

smaller trim at heel which results in a larger length of waterline. This helps to decrease the 

resistance and to reduce the risk of  ventilation of the rudder.  

 

Hence, the new concept defines an interesting way of evolution for the modern designs. The 

possibility to increase the sail area without increasing the heeling moment is seducing, and the 

fuller bow above the water line presents great advantages in speed without handicapping the 

boat in rougher sea conditions. 

 

 

VI. Future work 
 

The results found in this thesis work about heel resistance have been the object of several 

discussions with the authors of the DVPP at SSPA. It turned out that a more modern formula 

for heel resistance could be used which gave results closer to those obtained by CFD. Still a 

difference remains, in particular for the Modern Boat. The modern regression formula 

proposed by the University of Delft gives a higher heel resistance than the CFD tests on this 

boat.  As the Modern Boat is already the object of a work at SSPA, this point may need to be 

investigated. 
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A commented  SHIPFLOW command  file
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xflow
  titl(  titl="New  Hull,  heel=20.0,  drift=0,  Fn=0.225,  5kn"  )........
  prog(  xmesh,  xpan,  xbound  )……………………………………….
  hull(  yacht  )……………………………………………………….........
  offs(  file  =  "off_nhbarehull1303",  lpp  =  1,………………………
        ysign=1.0,  ZTEM =  0.0,  ITTE =  4 , zori  =  0.171476  )…….
  vshi(  fn  =  [0.22474216],  rn  =  [2.5370e7]  )………………………
  osfl(  flow  =[  0  ] )………………………………………………….......
  ipos(  roll  =  20,  trim=  - 0.565  )…………………………………….
  symm(  nosy  )……………………………………………………….....

end

xmesh
  body(  grno  =  1, offsetgroup  =  "hull", expa  =  0,………………..
        station  =  42,  str2=5,  df2=0.01,  dl2=0.01,………………….
        point  =  14,  twoint  )……………………………………………..
  body(  grno  =  2, offsetgroup  =  "hull", expa  =  0,………………..
        ymir,…………………………………………………………...........
        station  =  42,str2=5,  df2=0.01,  dl2=0.01,…………………..
        point  =  8  )……………………………………………………......
 

 free(  grno  =  3,……………………………………………………….....
        nbd4  =  1,  ibd4  =  [2],………………………………………….....
        
        nbde  =  1,  ibde  =  [1],………………………………………….....
        
        xd4  =  1.15,  yd4  =  - 0.1,………………………………………...
        
        y2si  =  1,………………………………………………………........

        point  =  19,  stau=35,  stam=70,  stad=70  )………………….
  free(  grno  =  4,
        nbd2  =  1, ibd2  =  [1],
        xd1  =  1.15,  yd1  =  - 0.1,
    y4si=  - 1,
        point  =  19,  stau=35,  stam=70,  stad=70  )
end

 
Set  the  comments  in  the  post  processor
 Meshing,  Potential  flow  and  boundary  layer  computa tions
 Type  of  Hull
 Offset  filename,  Lwl of  the  yacht  (dimensionless  here)
 Zori=  draft  dimensionless
 Froude  and  Reynolds  numbers
 Leeway  angle  
 Heel  and  trim  angles
 No  symmetry  of  the  hull  due  to  heel

 Meshing  of  the  immerged  side  of  the  boat,  no  extra  panels
 42  pannels  lengthwise,  mesh  more  dense  at  the  extremities
 14  panels  sidewise
 Meshing  of  the  emerged  side  of  the  boat,  no  extra  panels
 Use  the  same  offset  point  as  for  precedent  group
 42  pannels  lengthwise,  mesh  more  dense  at  the  extremities
 8  panels  sidewise  (this  group  is  smaller  than  the  precedent
 due  to  the  part  lifted  out  of  the  water)  

 Definition  of  the  free  surface  port  side
 1  group  connected  to  this  free  surface:  group  2  (emerged
hull)

 When  no  contact  with  group2,  the  free  surface  follows  
 group1
 longi  and  lateral  position  of  the  first  panel  in  the  wake  (not
at  the  centre  line  due  to  heel)
 y position  of  the  end  of   free  surface  if no  group  is
immerged  
 points:  nber  of  panels  sidewise
 stau:  nber  of  panels  upstream
 stam:  nber  of  panels  along  the  boat
 stad:  nber  of  panels  downstream
 a good  grid  gives:  stau=1 / 2 s t a m = 1 / 2 s t a d = 2 5*(number  of
 waves  along  the  hull)
 with  wave  speed  =  boat  speed  =  (g. /2. )^(1 /2)λ π
 nber  of  waves  =  Lwl/   =  1/(2. .Fn^2)λ π

21/09 /2004
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Xpan……………………………………………………………………….....
  wave(  numl=3,  lwav=[- 0.2,  - 0.3,  - 0.4  ], dxwave=0.01,……….....
        numt =3,  twav=[1.2,  1.3,  1.4  ], dywave  =  0.01  )
   /relaxation(  RFTRIM=1,  RFSINK=1,  RFSOUR=0.7,  RFWAVE=1  )
   cont(  free,  nonlin,  zfact  =  0.5  )……………………………………...
   

iter(  maxit  =  30  )……………………………………………………….....
End

Xbound………………………………………………………………………
 /control(  streamline,  save,  freesurface,  FILE="streamline
stdwb")
  

resistance(  XL1=- 1.0e12,  XL2=1.0e12)………………………………
 
 trac(  grou=1,  stre=10,  stat=100,  ista=30,…………………………

s1=0.1,  sn=1.05,  p1=0.05,  pn=0.95  )
 

trac(  grou=2,  stre=10,  stat=100,  ista=30,
s1=0.1,  sn=0.98,  p1=0.15,  pn=0.90  )………………............

 

 limit(  grou=1,  stre=10,  stat=10,  ista=1,  s1=0.1,  sn=0.15  )……
  limit(  grou=1,  stre=10,  stat=10,  ista=1,  s1=0.5,  sn=0.55  )
  limit(  grou=1,  stre=10,  stat=10,  ista=1,  s1=0.8,  sn=0.85  )
  limit(  grou=2,  stre=10,  stat=10,  ista=1,  s1=0.1,  sn=0.15  )
  limit(  grou=2,  stre=10,  stat=10,  ista=1,  s1=0.5,  sn=0.55  )
  limit(  grou=2,  stre=10,  stat=10,  ista=1,  s1=0.8,  sn=0.85  )
  inic( sgro=1,  LAMINAR )
  inic( sgro=2,  LAMINAR )
end

Potential  flow  computa tions
Setting  for  the  wavecuts

Should  never  be  less  than  0.5
Boat  free  to  trim,  free  surface  with  waves,  nber  of  panels
above  free  surface

Maximum  nber  of  iterations  allowed

Boundary  layer  computations
Plots  the  limiting  streamline  (caution:xbound  stops  after  this
line,  that’s  why  it  is  in  comment  (/)  here)

Limits  of  the  total  skin  friction  integration  (in  % of  Lpp)

Calculates  limiting  streamlines  on  specified  group,  nber  of
streamlines  sidewise,  nber  of  streamlines  stations,  index  of
the  station  from  which  the  tracing  is  done  (here  station  30,
tracing  in  both  directions)

Longitudinal  location  of  the  first  streamline  (% of  Lpp),
Longitudinal  location  of  the  last  streamline  (% of  Lpp),
Lateral  location  of  the  first  streamline  (% of  Lpp),  Lateral
location  of  the  Last  streamline  (% of  Lpp),  

Calculate  the  limiting  streamlines  on  the  specified  group,  
nber  of  streamlines  sidewise,  nber  of  streamlines  stations,  
index  of  the  station  from  which  the  tracing  is  done,  
Longitudinal  location  of  the  first  streamline  (% of  Lpp),
Longitudinal  location  of  the  last  streamline  (% of  Lpp)
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III.  Appendix 3  

Results  from  SHIPFLOW and  example  of  a Macro
used  to  Record  those  results  on  an  Excel

spreadsheet

Note : SHIPFLOW evaluates  Bwl and  Cp by  considering  the  lager  side  of  the  boat  and  multiplying  the  obtained  half
beam  by  2. Hence,  those  values  are  incorrect  at  heel.
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Macro  used  to  collect  data  from  SHIPFLOW to  EXCEL

Sub  resistanceWB()
'
' resistanceWB Macro
' Macro  recorded  2003- 11- 25  by  bathfiel
'
' Keyboard  Shortcut:  Ctrl+e
'
    Dim  a As Variant     ' a  is  the  variable  representing  the  residuary  resistance
    Dim  b  As  Variant     ' beam
    Dim  t  As Variant     ' draft
    Dim  cf  As  Variant    ' friction  coeff
    Dim  cp  As Variant    ' prismatic  coeff
    Dim  lcb  As Variant   ' center  of  buoyancy
    Dim  v As Variant     ' displacement
    Dim  trim  As  Variant  ' trim  change  in  degrees
    Dim  sink  As Variant  ' draft  change  at  Lpp/2
    Dim  ws  As  Variant    ' wetted  surface
    Dim  i As Integer
    Dim  j As Integer
‘###########################WHITE_BOAT###################################
###############

j =  4

'#####5  KNOTS WB
'*****read  resistance  value  for  wb  5kn  h0

    ChDir  "H:\thesis \G.Heyman \ u p d a te1303 - bare- hull \wb1303"
    Workbooks.OpenText  Filename:=  _
        "H:\thesis \G.Heyman \ u p d a te1303 - bare - hull \wb1303 \wb hull - v5h0_SUMMARY",
Origin:=  _
        xlMSDOS, StartRow:=1,  DataType:=xlDelimited,  TextQualifier:=xlDoubleQuote  _
        , ConsecutiveDelimiter:=True,  Tab:=True,  Semicolon:=False,  Comma:=True  _
        , Space:=True,  Other:=False,  FieldInfo:=Array(Array(1,  1), Array(2,  1), Array  _
        (3, 1), Array(4,  1), Array(5,  1), Array(6,  1), Array(7,  1), Array(8,  1), Array(9,  1), Array(  _
        10,  1), Array(11,  1), Array(12,  1), Array(13,  1)), TrailingMinusNumbers:=True

    i =  1

achievednotfoundwb50:

    If Cells(i,  4).Value  =  "achieved"  Then   ' find  the  last  iteration
        GoTo  achievedfoundwb50
        Else:   i =  i +  1
                GoTo  achievednotfoundwb50
    End  If

achievedfoundwb50:

    a  =  Cells(i  -  15,  11)                    ' take  the  resistance  value
    trim  =  Cells(i  -  7,  10)                  ' take  the  trim  value  in  angle
    sink  =  Cells(i  -  6,  10)                  ' take  the  change  in  draft  value
    b  =  Cells(i  -  33,  7)                    ' take  the  beam  value
    t  =  Cells(i  -  32,  7)                    ' take  the  draft  value
    cp  =  Cells(i  -  28,  8)                   ' take  the  prismatic  coeff  value
    lcb  =  Cells(i  -  27,  11)                  ' take  the  longi  center  of  buoyancy  value
    ws  =  Cells(i  -  25,  9)                   ' take  the  wetted  surface  value
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    v =  Cells(i  -  24,  7)                    ' take  the  displacement  value
    cf  =  Cells(i  +  16,  10)                   ' take  the  friction  coeff  value
    s  =  Cells(i  -  11,  10)                    ' take  the  surface  of  reference  value
    ActiveWindow.Close

    Windows("resistance - cf- ploting - barehull.xls").Activate
    Cells(j,  6).Value  =  a                   ' copy  the  resistance  value  in  the  table
    Cells(j,  7).Value  =  cf                   ' copy  the  friction  coeff  value  in  the  table
    Cells(j,  8).Value  =  ws                   ' copy  the  wetted  surface  value  in  the  table
    Cells(j,  9).Value  =  lcb                  ' copy  the  LCB value  in  the  table
    Cells(j,  11).Value  =  cp                  ' copy  the  prismatic  coeff  value  in  the  table
    Cells(j,  12).Value  =  t                   ' copy  the  draft  value  in  the  table
    Cells(j,  13).Value  =  b                   ' copy  the  beam  value  in  the  table
    Cells(j,  14).Value  =  v                  ' copy  the  displacement  value  in  the  table
    Cells(j,  16).Value  =  trim                ' copy  the  trim  angle  value  in  the  table
    Cells(j,  17).Value  =  sink                ' copy  the  change  in  draft  at  lpp /2  value  in  the  table
    Cells(j  +  57,  10).Value  =  s               ' copy  the  surface  of  refernce  value  in  the  table
    j =  j +  1                                ' next  row  in  the  table
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IV.  Appendix 4  

Waves  contours
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Modern  Boat  7 knots  upright
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Modern  Boat  7 knots  10  degrees  of  heel
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Modern  Boat  7 knots  15  degrees  of  heel
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Modern  Boat  7 knots  20  degrees  of  heel
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Modern  Boat  7 knots  25  degrees  of  heel
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New Hull  7 knots  Upright
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New Hull  7 knots  10  degrees  of  heel
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New Hull  7 knots  20  degrees  of  heel
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New Hull  7 knots  25  degrees  of  heel
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V.      Appendix 5  

Numerical  results  from  the  3 tests  on  DVPP
Note : During  the  DVPP simulation  in  waves,  the  results  obtained  for  a wind  at  35  degrees  seemed  odd  and  have  not
been  considered  in  the  data  analysis.
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Speed   record
• First  run  without  modifications
• Second  run  with  a new  Heel Resistance  Formula
• Third  run  simulation  in  waves  with  new  Heel Resistance  Formula
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white boat first run New Hull first run comparison
(+ sign nh faster)

Wind Wind Speed Wind Wind Speed tolerance in wind angle 0.25 upwind downwind
vel dir vel dir nber of compared values 322 128 194

mean didfference in speed 1.76% 2.94% 0.92%
(m/s) (knots) (m/s) (knots) kn %

3 -32.99 3.42 3 -33.99 3.74 0.32 9.36%
3 -33.99 3.66 3 -90 7.1 0.08 2.19%
3 -90 6.95 3 -100 7.71 0.15 2.16%
3 -100 7.63 3 -110 7.7 0.08 1.05%
3 -110 7.6 3 -120 7.45 0.1 1.32%
3 -120 7.33 3 -125 7.22 0.12 1.64%
3 -125 7.02 3 -130 6.8 0.2 2.85%
3 -130 6.53 3 -135 6.26 0.27 4.13%
3 -135 6.09 3 -140 5.71 0.17 2.79%
3 -140 5.57 3 -142 5.5 0.14 2.51%
3 -142 5.35 3 -144 5.3 0.15 2.80%
3 -144 5.16 3 -146 5.07 0.14 2.71%
3 -146 4.96 3 -148 4.87 0.11 2.22%
3 -148 4.78 3 -150 4.68 0.09 1.88%
3 -150 4.6 3 -152 4.5 0.08 1.74%
3 -152 4.44 3 -154 4.34 0.06 1.35%
3 -154 4.29 3 -156 4.2 0.05 1.17%
3 -156 4.15 3 -158 4.08 0.05 1.20%
3 -158 4.04 3 -160 3.98 0.04 0.99%
3 -160 3.95 3 -162 3.9 0.03 0.76%
3 -162 3.87 3 -164 3.83 0.03 0.78%
3 -164 3.8 3 -166 3.77 0.03 0.79%
3 -166 3.74 3 -168 3.71 0.03 0.80%
3 -168 3.69 3 -170 3.66 0.02 0.54%
3 -170 3.64 3 -172 3.62 0.02 0.55%
3 -172 3.6 3 -174 3.58 0.02 0.56%
3 -174 3.56 3 -175 3.57 0.02 0.56%
3 -175 3.55 3 -176 3.55 0.02 0.56%
3 -176 3.53 3 -178 3.52 0.02 0.57%
3 -178 3.5 3 -180 3.49 0.02 0.57%
3 -180 3.48 4 -30 3.71 0.01 0.29%
4 -30 3.5 4 -31 4.07 0.21 6.00%
4 -31 3.89 4 -32 4.38 0.18 4.63%
4 -32 4.21 4 -33 4.65 0.17 4.04%
4 -33 4.5 4 -35 5.13 0.15 3.33%
4 -34 4.75 4 -36 5.33 -1.04 -21.89%
4 -35 4.98 4 -37 5.52 0.15 3.01%
4 -36 5.2 4 -38 5.7 0.13 2.50%
4 -37 5.37 4 -39 5.84 0.15 2.79%
4 -38 5.55 4 -40 5.99 0.15 2.70%
4 -39 5.69 4 -42 6.24 0.15 2.64%
4 -42 6.11 4 -43 6.37 0.13 2.13%
4 -90 7.8 4 -90 7.87 0.07 0.90%
4 -100 8.39 4 -100 8.43 0.04 0.48%
4 -110 8.32 4 -110 8.37 0.05 0.60%
4 -120 8.07 4 -120 8.15 0.08 0.99%
4 -125 7.83 4 -125 7.92 0.09 1.15%
4 -130 7.62 4 -130 7.75 0.13 1.71%
4 -135 7.3 4 -135 7.4 0.1 1.37%
4 -140 6.85 4 -140 6.99 0.14 2.04%
4 -142 6.64 4 -142 6.82 0.18 2.71%
4 -144 6.47 4 -144 6.6 0.13 2.01%
4 -146 6.26 4 -146 6.42 0.16 2.56%
4 -148 6.09 4 -148 6.21 0.12 1.97%
4 -150 5.9 4 -150 6.03 0.13 2.20%
4 -152 5.72 4 -152 5.83 0.11 1.92%
4 -154 5.57 4 -154 5.67 0.1 1.80%
4 -156 5.41 4 -156 5.51 0.1 1.85%
4 -158 5.29 4 -158 5.37 0.08 1.51%
4 -160 5.19 4 -160 5.26 0.07 1.35%
4 -162 5.09 4 -162 5.16 0.07 1.38%
4 -164 5.01 4 -164 5.07 0.06 1.20%
4 -166 4.94 4 -166 4.99 0.05 1.01%
4 -168 4.88 4 -168 4.92 0.04 0.82%
4 -170 4.82 4 -170 4.86 0.04 0.83%
4 -172 4.77 4 -172 4.81 0.04 0.84%
4 -174 4.72 4 -174 4.76 0.04 0.85%
4 -175 4.7 4 -175 4.74 0.04 0.85%
4 -176 4.68 4 -176 4.72 0.04 0.85%
4 -178 4.64 4 -178 4.68 0.04 0.86%
4 -180 4.61 4 -180 4.65 0.04 0.87%
5 -30 4.29 5 -30 4.56 0.27 6.29%
5 -31 4.68 5 -31 4.91 0.23 4.91%
5 -32 4.99 5 -32 5.21 0.22 4.41%
5 -33 5.27 5 -33 5.46 0.19 3.61%
5 -34 5.49 5 -34 5.7 0.21 3.83%
5 -35 5.69 5 -35 5.87 0.18 3.16%
5 -36 5.87 5 -36 6.06 0.19 3.24%
5 -37 6.04 5 -37 6.21 0.17 2.81%
5 -38 6.18 5 -38 6.36 0.18 2.91%
5 -39 6.33 5 -39 6.51 0.18 2.84%
5 -40 6.47 5 -40 6.61 0.14 2.16%
5 -41 6.57 5 -41 6.74 0.17 2.59%
5 -42 6.69 5 -42 6.87 0.18 2.69%
5 -43 6.81 5 -43 6.95 0.14 2.06%
5 -44 6.91 5 -44 7.05 0.14 2.03%
5 -45 6.99 5 -45 7.15 0.16 2.29%
5 -46 7.09 5 -46 7.25 0.16 2.26%
5 -47 7.18 5 -47 7.34 0.16 2.23%
5 -48 7.27 5 -48 7.38 0.11 1.51%
5 -50 7.39 5 -50 7.51 0.12 1.62%
5 -60 7.89 5 -60 7.97 0.08 1.01%
5 -90 8.26 5 -90 8.3 0.04 0.48%
5 -100 8.76 5 -100 8.8 0.04 0.46%



Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

21/09 /2004

5 -110 8.7 5 -110 8.74 0.04 0.46%
5 -120 8.54 5 -120 8.57 0.03 0.35%
5 -125 8.39 5 -125 8.43 0.04 0.48%
5 -130 8.18 5 -130 8.23 0.05 0.61%
5 -135 7.99 5 -135 8.06 0.07 0.88%
5 -140 7.73 5 -140 7.78 0.05 0.65%
5 -142 7.6 5 -142 7.71 0.11 1.45%
5 -144 7.45 5 -144 7.56 0.11 1.48%
5 -146 7.33 5 -146 7.41 0.08 1.09%
5 -148 7.15 5 -148 7.29 0.14 1.96%
5 -150 6.97 5 -150 7.1 0.13 1.87%
5 -152 6.82 5 -152 6.93 0.11 1.61%
5 -154 6.66 5 -154 6.78 0.12 1.80%
5 -156 6.51 5 -156 6.62 0.11 1.69%
5 -158 6.4 5 -158 6.51 0.11 1.72%
5 -160 6.28 5 -160 6.38 0.1 1.59%
5 -162 6.19 5 -162 6.28 0.09 1.45%
5 -164 6.11 5 -164 6.18 0.07 1.15%
5 -166 6.03 5 -166 6.11 0.08 1.33%
5 -168 5.96 5 -168 6.04 0.08 1.34%
5 -170 5.89 5 -170 5.97 0.08 1.36%
5 -172 5.83 5 -172 5.9 0.07 1.20%
5 -174 5.78 5 -174 5.85 0.07 1.21%
5 -175 5.75 5 -175 5.82 0.07 1.22%
5 -176 5.73 5 -176 5.8 0.07 1.22%
5 -178 5.69 5 -178 5.76 0.07 1.23%
5 -180 5.67 5 -180 5.72 0.05 0.88%
6 -31 5.19 6 -30 5.15 0.27 5.20%
6 -32 5.47 6 -31 5.46 0.24 4.39%
6 -33 5.7 6 -32 5.71 0.25 4.39%
6 -34 5.92 6 -33 5.95 0.21 3.55%
6 -35 6.11 6 -34 6.13 0.21 3.44%
6 -36 6.27 6 -35 6.32 0.22 3.51%
6 -37 6.43 6 -36 6.49 0.18 2.80%
6 -38 6.55 6 -37 6.61 0.21 3.21%
6 -39 6.69 6 -38 6.76 0.21 3.14%
6 -40 6.82 6 -39 6.9 0.17 2.49%
6 -41 6.91 6 -40 6.99 0.2 2.89%
6 -42 7.03 6 -41 7.11 0.18 2.56%
6 -43 7.14 6 -42 7.21 0.18 2.52%
6 -44 7.24 6 -43 7.32 0.14 1.93%
6 -45 7.33 6 -44 7.38 0.13 1.77%
6 -46 7.39 6 -45 7.46 0.14 1.89%
6 -47 7.47 6 -46 7.53 0.14 1.87%
6 -48 7.54 6 -47 7.61 0.14 1.86%
6 -50 7.68 6 -48 7.68 0.07 0.91%
6 -60 8.14 6 -50 7.75 0.04 0.49%
6 -70 8.41 6 -60 8.18 0.06 0.71%
6 -90 8.56 6 -70 8.47 0.02 0.23%
6 -100 8.95 6 -90 8.58 0.03 0.34%
6 -110 8.98 6 -100 8.98 0.04 0.45%
6 -120 8.92 6 -110 9.02 0.04 0.45%
6 -125 8.79 6 -120 8.96 0.03 0.34%
6 -130 8.62 6 -125 8.82 0.04 0.46%
6 -135 8.5 6 -130 8.66 0.04 0.47%
6 -140 8.26 6 -135 8.54 0.04 0.48%
6 -142 8.16 6 -140 8.3 0.05 0.61%
6 -144 8.11 6 -142 8.21 0.06 0.74%
6 -146 7.98 6 -144 8.17 0.07 0.88%
6 -148 7.86 6 -146 8.05 0.07 0.89%
6 -150 7.75 6 -148 7.93 0.07 0.90%
6 -152 7.68 6 -150 7.82 0.07 0.91%
6 -154 7.55 6 -152 7.75 0.09 1.19%
6 -156 7.43 6 -154 7.64 0.09 1.21%
6 -158 7.33 6 -156 7.52 0.09 1.23%
6 -160 7.25 6 -158 7.42 0.1 1.38%
6 -162 7.16 6 -160 7.35 0.09 1.26%
6 -164 7.07 6 -162 7.25 0.09 1.27%
6 -166 6.99 6 -164 7.16 0.09 1.29%
6 -168 6.91 6 -166 7.08 0.09 1.30%
6 -170 6.87 6 -168 7 0.07 1.02%
6 -172 6.8 6 -170 6.94 0.09 1.32%
6 -174 6.74 6 -172 6.89 0.09 1.34%
6 -175 6.72 6 -174 6.83 0.08 1.19%
6 -176 6.69 6 -175 6.8 0.09 1.35%
6 -178 6.65 6 -176 6.78 0.08 1.20%
6 -180 6.61 6 -178 6.73 0.08 1.21%
7 -30 5.12 6 -180 6.69 0.37 7.23%
7 -31 5.46 7 -30 5.49 0.31 5.68%
7 -32 5.72 7 -31 5.77 0.31 5.42%
7 -33 5.97 7 -32 6.03 0.26 4.36%
7 -34 6.15 7 -33 6.23 0.27 4.39%
7 -35 6.34 7 -34 6.42 0.23 3.63%
7 -36 6.51 7 -35 6.57 0.22 3.38%
7 -37 6.64 7 -36 6.73 0.25 3.77%
7 -38 6.79 7 -37 6.89 0.2 2.95%
7 -39 6.91 7 -38 6.99 0.2 2.89%
7 -40 7.02 7 -39 7.11 0.21 2.99%
7 -41 7.14 7 -40 7.23 0.21 2.94%
7 -42 7.25 7 -41 7.35 0.15 2.07%
7 -43 7.33 7 -42 7.4 0.16 2.18%
7 -44 7.4 7 -43 7.49 0.17 2.30%
7 -45 7.49 7 -44 7.57 0.16 2.14%
7 -46 7.57 7 -45 7.65 0.16 2.11%
7 -47 7.65 7 -46 7.73 0.1 1.31%
7 -48 7.73 7 -47 7.75 0.07 0.91%
7 -50 7.8 7 -48 7.8 0.11 1.41%
7 -60 8.22 7 -50 7.91 0.08 0.97%
7 -70 8.54 7 -60 8.3 0.04 0.47%
7 -90 8.85 7 -70 8.58 0.02 0.23%



Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

21/09 /2004

7 -100 9.03 7 -90 8.87 0.1 1.11%
7 -110 9.25 7 -100 9.13 0.06 0.65%
7 -120 9.23 7 -110 9.31 0.04 0.43%
7 -125 9.13 7 -120 9.27 0.04 0.44%
7 -130 8.99 7 -125 9.17 0.03 0.33%
7 -135 8.9 7 -130 9.02 0.03 0.34%
7 -140 8.69 7 -135 8.93 0.03 0.35%
7 -142 8.6 7 -140 8.72 0.03 0.35%
7 -144 8.55 7 -142 8.63 0.03 0.35%
7 -146 8.49 7 -144 8.58 0.04 0.47%
7 -148 8.39 7 -146 8.53 0.04 0.48%
7 -150 8.3 7 -148 8.43 0.04 0.48%
7 -152 8.21 7 -150 8.34 0.04 0.49%
7 -154 8.15 7 -152 8.25 0.03 0.37%
7 -156 8.09 7 -154 8.18 0.05 0.62%
7 -158 8.01 7 -156 8.14 0.05 0.62%
7 -160 7.93 7 -158 8.06 0.06 0.76%
7 -162 7.86 7 -160 7.99 0.06 0.76%
7 -164 7.8 7 -162 7.92 0.06 0.77%
7 -166 7.74 7 -164 7.86 0.06 0.78%
7 -168 7.73 7 -166 7.8 0.02 0.26%
7 -170 7.67 7 -168 7.75 0.06 0.78%
7 -172 7.61 7 -170 7.73 0.07 0.92%
7 -174 7.56 7 -172 7.68 0.07 0.93%
7 -175 7.54 7 -174 7.63 0.06 0.80%
7 -176 7.51 7 -175 7.6 0.07 0.93%
7 -178 7.47 7 -176 7.58 0.07 0.94%
7 -180 7.43 7 -178 7.54 0.07 0.94%
8 -30 5.18 7 -180 7.5 0.47 9.07%
8 -31 5.56 8 -30 5.65 0.37 6.65%
8 -32 5.83 8 -31 5.93 0.32 5.49%
8 -33 6.07 8 -32 6.15 0.3 4.94%
8 -34 6.25 8 -33 6.37 0.28 4.48%
8 -35 6.43 8 -34 6.53 0.27 4.20%
8 -36 6.56 8 -35 6.7 0.3 4.57%
8 -37 6.72 8 -36 6.86 0.25 3.72%
8 -38 6.86 8 -37 6.97 0.23 3.35%
8 -39 6.96 8 -38 7.09 0.26 3.74%
8 -40 7.08 8 -39 7.22 0.25 3.53%
8 -41 7.2 8 -40 7.33 0.2 2.78%
8 -42 7.31 8 -41 7.4 0.18 2.46%
8 -43 7.38 8 -42 7.49 0.2 2.71%
8 -44 7.47 8 -43 7.58 0.2 2.68%
8 -45 7.56 8 -44 7.67 0.19 2.51%
8 -46 7.65 8 -45 7.75 0.12 1.57%
8 -47 7.73 8 -46 7.77 0.11 1.42%
8 -48 7.76 8 -47 7.84 0.14 1.80%
8 -50 7.89 8 -48 7.9 0.13 1.65%
8 -60 8.31 8 -50 8.02 0.09 1.08%
8 -70 8.59 8 -60 8.4 0.07 0.81%
8 -80 8.89 8 -70 8.66 0.06 0.67%
8 -90 8.99 8 -80 8.95 0.03 0.33%
8 -99.96 9.03 8 -90 9.02 0.15 1.66%
8 -110 9.36 8 -99.94 9.18 0.08 0.85%
8 -120 9.49 8 -110 9.44 0.06 0.63%
8 -125 9.46 8 -120 9.55 0.05 0.53%
8 -130 9.36 8 -125 9.51 0.04 0.43%
8 -135 9.26 8 -130 9.4 0.04 0.43%
8 -140 9.06 8 -135 9.3 0.04 0.44%
8 -142 8.98 8 -140 9.1 0.03 0.33%
8 -144 8.94 8 -142 9.01 0.03 0.34%
8 -146 8.89 8 -144 8.97 0.03 0.34%
8 -148 8.81 8 -146 8.92 0.02 0.23%
8 -150 8.73 8 -148 8.83 0.02 0.23%
8 -152 8.65 8 -150 8.75 0.03 0.35%
8 -154 8.58 8 -152 8.68 0.02 0.23%
8 -156 8.55 8 -154 8.6 0.02 0.23%
8 -158 8.52 8 -156 8.57 0.03 0.35%
8 -160 8.46 8 -158 8.55 0.03 0.35%
8 -162 8.4 8 -160 8.49 0.03 0.36%
8 -164 8.35 8 -162 8.43 0.03 0.36%
8 -166 8.29 8 -164 8.38 0.03 0.36%
8 -168 8.24 8 -166 8.32 0.04 0.49%
8 -170 8.2 8 -168 8.28 0.03 0.37%
8 -172 8.16 8 -170 8.23 0.03 0.37%
8 -174 8.15 8 -172 8.19 0.03 0.37%
8 -175 8.15 8 -174 8.18 0.03 0.37%
8 -176 8.13 8 -175 8.18 0.04 0.49%
8 -178 8.09 8 -176 8.17 0.04 0.49%
8 -180 8.05 8 -178 8.13 0.04 0.50%
9 -30 5.16 8 -180 8.09 0.52 10.08%
9 -31 5.57 9 -30 5.68 0.4 7.18%
9 -32 5.85 9 -31 5.97 0.36 6.15%
9 -33 6.11 9 -32 6.21 0.33 5.40%
9 -34 6.3 9 -33 6.44 0.3 4.76%
9 -35 6.5 9 -34 6.6 0.29 4.46%
9 -36 6.64 9 -35 6.79 0.29 4.37%
9 -37 6.81 9 -36 6.93 0.25 3.67%
9 -38 6.93 9 -37 7.06 0.27 3.90%
9 -39 7.06 9 -38 7.2 0.26 3.68%
9 -40 7.19 9 -39 7.32 0.2 2.78%
9 -41 7.31 9 -40 7.39 0.17 2.33%
9 -42 7.37 9 -41 7.48 0.2 2.71%
9 -43 7.46 9 -42 7.57 0.19 2.55%
9 -44 7.55 9 -43 7.65 0.18 2.38%
9 -45 7.63 9 -44 7.73 0.12 1.57%
9 -46 7.7 9 -45 7.75 0.11 1.43%
9 -47 7.73 9 -46 7.81 0.15 1.94%
9 -48 7.78 9 -47 7.88 0.17 2.19%
9 -50 7.92 9 -48 7.95 0.1 1.26%
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9 -60 8.36 9 -50 8.02 0.1 1.20%
9 -70 8.65 9 -60 8.46 0.08 0.92%
9 -80 8.94 9 -70 8.73 0.04 0.45%
9 -90 9.16 9 -80 8.98 0.06 0.66%
9 -76.75 7.34 9 -90 9.22 1.88 25.61%
9 -110 9.43 9 -109.99 9.56 0.13 1.38%
9 -120 9.75 9 -120 9.8 0.05 0.51%
9 -125 9.76 9 -125 9.8 0.04 0.41%
9 -130 9.75 9 -130 9.8 0.05 0.51%
9 -135 9.63 9 -135 9.68 0.05 0.52%
9 -140 9.45 9 -140 9.5 0.05 0.53%
9 -142 9.37 9 -142 9.41 0.04 0.43%
9 -144 9.36 9 -144 9.4 0.04 0.43%
9 -146 9.27 9 -146 9.31 0.04 0.43%
9 -148 9.19 9 -148 9.23 0.04 0.44%
9 -150 9.12 9 -150 9.15 0.03 0.33%
9 -152 9.04 9 -152 9.07 0.03 0.33%
9 -154 8.98 9 -154 9 0.02 0.22%
9 -156 8.95 9 -156 8.98 0.03 0.34%
9 -158 8.94 9 -158 8.96 0.02 0.22%
9 -160 8.88 9 -160 8.91 0.03 0.34%
9 -162 8.83 9 -162 8.85 0.02 0.23%
9 -164 8.78 9 -164 8.8 0.02 0.23%
9 -166 8.73 9 -166 8.75 0.02 0.23%
9 -168 8.69 9 -168 8.71 0.02 0.23%
9 -170 8.64 9 -170 8.66 0.02 0.23%
9 -172 8.61 9 -172 8.62 0.01 0.12%
9 -174 8.57 9 -174 8.59 0.02 0.23%
9 -175 8.55 9 -175 8.58 0.03 0.35%
9 -176 8.55 9 -176 8.58 0.03 0.35%
9 -178 8.55 9 -178 8.58 0.03 0.35%
9 -180 8.54 9 -180 8.56 0.00%



Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  
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White Boat second run New Hull second run comparison
(+ sign nh faster)

Wind Wind Speed Wind Wind Speed upwind downwind
vel dir vel dir nber of compared values166 367

mean didfference in speed3.68% 1.23%
(m/s) (deg) (knots) (m/s) (deg) (knots) kn %

3 -31 2.42 3 -31 2.53 0.11 4.55% 1
3 -32.01 3 3 -31.99 3.03 0.03 1.00% 1
3 -32.98 3.27 3 -32.98 3.39 0.12 3.67% 1
3 -33.94 3.5 3 -33.98 3.65 0.15 4.29% 1
3 -35 3.72 3 -34.97 3.88 0.16 4.30% 1
3 -36.06 3.94 3 -36.05 4.1 0.16 4.06% 1
3 -37.06 4.14 3 -37.02 4.32 0.18 4.35% 1
3 -37.97 4.33 3 -38.02 4.51 0.18 4.16% 1
3 -39.05 4.5 3 -38.97 4.69 0.19 4.22% 1
3 -39.97 4.67 3 -39.94 4.88 0.21 4.50% 1
3 -41.02 4.83 3 -40.94 5.03 0.2 4.14% 1
3 -41.92 4.97 3 -42.08 5.19 0.22 4.43% 1
3 -42.94 5.11 3 -42.92 5.33 0.22 4.31% 1
3 -43.94 5.25 3 -43.94 5.47 0.22 4.19% 1
3 -45.03 5.36 3 -44.97 5.61 0.25 4.66% 1
3 -46.09 5.48 3 -45.97 5.71 0.23 4.20% 1
3 -46.91 5.6 3 -46.92 5.83 0.23 4.11% 1
3 -47.94 5.69 3 -47.92 5.94 0.25 4.39% 1
3 -50.07 5.89 3 -50.05 6.13 0.24 4.07% 1
3 -59.93 6.57 3 -60.1 6.87 0.3 4.57% 1
3 -70.05 6.93 3 -69.92 7.2 0.27 3.90% 1
3 -79.89 7.05 3 -79.95 7.31 0.26 3.69% 1
3 -89.88 6.94 3 -90.05 7.2 0.26 3.75% 1
3 -99.9 7.68 3 -99.69 7.76 0.08 1.04% 0
3 -110.09 7.63 3 -110.01 7.75 0.12 1.57% 0
3 -119.93 7.33 3 -120.14 7.51 0.18 2.46% 0
3 -124.88 7 3 -125.1 7.29 0.29 4.14% 0
3 -129.93 6.51 3 -129.95 6.86 0.35 5.38% 0
3 -134.96 6.05 3 -135.06 6.27 0.22 3.64% 0
3 -140.1 5.53 3 -139.9 5.71 0.18 3.25% 0
3 -141.9 5.32 3 -142.06 5.49 0.17 3.20% 0
3 -144.14 5.13 3 -143.97 5.29 0.16 3.12% 0
3 -145.73 4.93 3 -145.97 5.06 0.13 2.64% 0
3 -148.13 4.74 3 -148.02 4.86 0.12 2.53% 0
3 -149.82 4.56 3 -149.98 4.67 0.11 2.41% 0
3 -152.15 4.41 3 -152.05 4.49 0.08 1.81% 0
3 -154.08 4.26 3 -153.98 4.33 0.07 1.64% 0
3 -155.92 4.13 3 -156.07 4.19 0.06 1.45% 0
3 -158.52 3.98 3 -158.05 4.07 0.09 2.26% 0
3 -160.12 3.93 3 -159.96 3.97 0.04 1.02% 0
3 -161.96 3.85 3 -162.07 3.89 0.04 1.04% 0
3 -164.07 3.78 3 -164.01 3.82 0.04 1.06% 0
3 -165.98 3.73 3 -165.93 3.76 0.03 0.80% 0
3 -167.97 3.67 3 -167.93 3.7 0.03 0.82% 0
3 -169.93 3.63 3 -170.06 3.66 0.03 0.83% 0
3 -172.11 3.59 3 -171.95 3.61 0.02 0.56% 0
3 -174.09 3.55 3 -173.95 3.58 0.03 0.85% 0
3 -175.63 3.52 3 -175.01 3.56 0.04 1.14% 0
3 -176.02 3.52 3 -175.98 3.54 0.02 0.57% 0
3 -177.5 3.49 3 -178.08 3.51 0.02 0.57% 0
3 -179.95 3.47 3 -180.01 3.49 0.02 0.58% 0
4 -30.96 3.65 4 -30.96 3.96 0.31 8.49% 1
4 -31.96 4.03 4 -32 4.31 0.28 6.95% 1
4 -33.06 4.35 4 -32.96 4.62 0.27 6.21% 1
4 -33.97 4.63 4 -33.92 4.92 0.29 6.26% 1
4 -35.05 4.89 4 -35.05 5.22 0.33 6.75% 1
4 -36.06 5.14 4 -36.04 5.46 0.32 6.23% 1
4 -36.92 5.35 4 -37.01 5.7 0.35 6.54% 1
4 -37.94 5.57 4 -37.95 5.87 0.3 5.39% 1
4 -39.06 5.74 4 -38.9 6.08 0.34 5.92% 1
4 -39.92 5.92 4 -39.98 6.22 0.3 5.07% 1
4 -41.08 6.09 4 -41 6.39 0.3 4.93% 1
4 -42.07 6.22 4 -41.94 6.53 0.31 4.98% 1
4 -43.08 6.37 4 -43.03 6.66 0.29 4.55% 1
4 -43.81 6.5 4 -43.97 6.8 0.3 4.62% 1
4 -45.03 6.61 4 -44.82 6.92 0.31 4.69% 1
4 -46.07 6.74 4 -46.03 7.01 0.27 4.01% 1
4 -47.15 6.87 4 -46.93 7.12 0.25 3.64% 1
4 -47.96 6.94 4 -48.06 7.22 0.28 4.03% 1
4 -49.83 7.13 4 -49.99 7.36 0.23 3.23% 1
4 -59.45 7.7 4 -60.04 7.8 0.1 1.30% 1
4 -70.04 7.9 4 -70.04 8.02 0.12 1.52% 1
4 -80.41 7.94 4 -80.34 8.06 0.12 1.51% 1
4 -90.06 7.84 4 -90.36 7.96 0.12 1.53% 0
4 -99.92 8.54 4 -99.93 8.58 0.04 0.47% 0
4 -110.25 8.41 4 -109.9 8.5 0.09 1.07% 0
4 -120.25 8.09 4 -120.17 8.18 0.09 1.11% 0
4 -125.13 7.85 4 -125.36 7.96 0.11 1.40% 0
4 -129.93 7.63 4 -130.26 7.75 0.12 1.57% 0
4 -134.94 7.29 4 -135.09 7.44 0.15 2.06% 0
4 -140.12 6.83 4 -139.94 7.01 0.18 2.64% 0
4 -141.95 6.62 4 -141.95 6.83 0.21 3.17% 0
4 -144.04 6.45 4 -144.1 6.61 0.16 2.48% 0
4 -146.12 6.24 4 -145.9 6.42 0.18 2.88% 0
4 -148.12 6.07 4 -147.96 6.21 0.14 2.31% 0
4 -149.51 5.88 4 -149.93 6.02 0.14 2.38% 0
4 -151.67 5.72 4 -151.9 5.82 0.1 1.75% 0
4 -153.86 5.56 4 -154.06 5.66 0.1 1.80% 0
4 -155.99 5.39 4 -155.97 5.5 0.11 2.04% 0
4 -158.1 5.28 4 -158.03 5.36 0.08 1.52% 0
4 -159.71 5.17 4 -160.03 5.25 0.08 1.55% 0
4 -162.05 5.08 4 -162.03 5.15 0.07 1.38% 0
4 -163.85 4.99 4 -163.97 5.06 0.07 1.40% 0
4 -165.84 4.92 4 -165.93 4.98 0.06 1.22% 0
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4 -168.16 4.86 4 -168.06 4.91 0.05 1.03%
4 -169.88 4.8 4 -170.02 4.86 0.06 1.25%
4 -171.91 4.75 4 -172.08 4.8 0.05 1.05%
4 -174.97 4.67 4 -174.08 4.75 0.08 1.71%
4 -175.02 4.68 4 -174.92 4.73 0.05 1.07%
4 -175.17 4.66 4 -176.06 4.71 0.05 1.07%
4 -178.14 4.62 4 -178.02 4.67 0.05 1.08%
4 -180.13 4.6 4 -179.94 4.64 0.04 0.87%
5 -30.93 4.53 5 -31.04 4.98 0.45 9.93%
5 -31.92 4.92 5 -32.09 5.35 0.43 8.74%
5 -32.94 5.26 5 -33.09 5.68 0.42 7.98%
5 -33.94 5.55 5 -34.01 5.92 0.37 6.67%
5 -35.08 5.78 5 -35.02 6.16 0.38 6.57%
5 -35.93 6.03 5 -35.94 6.4 0.37 6.14%
5 -37.09 6.23 5 -37.07 6.57 0.34 5.46%
5 -37.93 6.45 5 -38.03 6.77 0.32 4.96%
5 -39.02 6.6 5 -39.07 6.93 0.33 5.00%
5 -40.08 6.78 5 -40.03 7.07 0.29 4.28%
5 -40.93 6.91 5 -41.03 7.21 0.3 4.34%
5 -41.93 7.06 5 -42.07 7.35 0.29 4.11%
5 -43.04 7.2 5 -43.07 7.41 0.21 2.92%
5 -43.93 7.33 5 -44.07 7.5 0.17 2.32%
5 -44.93 7.4 5 -45.07 7.59 0.19 2.57%
5 -46.04 7.49 5 -46.07 7.68 0.19 2.54%
5 -47.04 7.59 5 -46.97 7.75 0.16 2.11%
5 -48.04 7.68 5 -48.07 7.76 0.08 1.04%
5 -50.08 7.76 5 -50.04 7.88 0.12 1.55%
5 -60.04 8.18 5 -59.93 8.26 0.08 0.98%
5 -69.96 8.41 5 -69.92 8.47 0.06 0.71%
5 -80.14 8.45 5 -80.08 8.52 0.07 0.83%
5 -90.53 8.33 5 -89.84 8.42 0.09 1.08%
5 -100.06 8.94 5 -100.05 8.98 0.04 0.45%
5 -109.93 8.84 5 -110.05 8.91 0.07 0.79%
5 -119.97 8.55 5 -120 8.6 0.05 0.58%
5 -125.39 8.4 5 -124.96 8.51 0.11 1.31%
5 -130.44 8.18 5 -130.14 8.28 0.1 1.22%
5 -135.11 8 5 -135.35 8.08 0.08 1.00%
5 -140.12 7.73 5 -140.04 7.8 0.07 0.91%
5 -141.93 7.6 5 -142.02 7.74 0.14 1.84%
5 -143.87 7.44 5 -143.99 7.58 0.14 1.88%
5 -146.07 7.32 5 -145.94 7.43 0.11 1.50%
5 -147.93 7.13 5 -147.9 7.3 0.17 2.38%
5 -149.87 6.95 5 -149.94 7.11 0.16 2.30%
5 -152.05 6.81 5 -151.95 6.93 0.12 1.76%
5 -153.25 6.65 5 -154.05 6.78 0.13 1.95%
5 -155.96 6.51 5 -155.95 6.62 0.11 1.69%
5 -158.46 6.34 5 -158.05 6.5 0.16 2.52%
5 -159.58 6.26 5 -159.96 6.38 0.12 1.92%
5 -161.92 6.18 5 -162.04 6.27 0.09 1.46%
5 -163.88 6.1 5 -163.93 6.18 0.08 1.31%
5 -166.13 6 5 -166.1 6.11 0.11 1.83%
5 -167.61 5.95 5 -168.1 6.03 0.08 1.34%
5 -170.31 5.86 5 -170.1 5.96 0.1 1.71%
5 -172.04 5.81 5 -171.97 5.9 0.09 1.55%
5 -173.97 5.76 5 -174.03 5.84 0.08 1.39%
5 -174.75 5.74 5 -175.07 5.81 0.07 1.22%
5 -175.85 5.72 5 -175.93 5.79 0.07 1.22%
5 -178.04 5.68 5 -177.9 5.75 0.07 1.23%
5 -180.17 5.66 5 -180.07 5.72 0.06 1.06%
6 -31.06 5.23 6 -31.04 5.75 0.52 9.94%
6 -32.02 5.62 6 -32.01 6.1 0.48 8.54%
6 -32.99 5.92 6 -33.02 6.36 0.44 7.43%
6 -33.94 6.18 6 -34.02 6.58 0.4 6.47%
6 -34.97 6.44 6 -35.07 6.82 0.38 5.90%
6 -36.08 6.63 6 -36.02 6.99 0.36 5.43%
6 -36.97 6.85 6 -36.93 7.16 0.31 4.53%
6 -38.07 6.99 6 -38.02 7.33 0.34 4.86%
6 -38.92 7.16 6 -39.03 7.41 0.25 3.49%
6 -40.07 7.33 6 -40.03 7.52 0.19 2.59%
6 -40.97 7.41 6 -41.02 7.63 0.22 2.97%
6 -41.95 7.53 6 -42.03 7.73 0.2 2.66%
6 -42.95 7.63 6 -43.03 7.75 0.12 1.57%
6 -43.95 7.73 6 -44.03 7.81 0.08 1.03%
6 -44.95 7.75 6 -45.02 7.88 0.13 1.68%
6 -46.03 7.83 6 -45.95 7.95 0.12 1.53%
6 -46.95 7.9 6 -46.95 8.01 0.11 1.39%
6 -48.04 7.97 6 -47.95 8.08 0.11 1.38%
6 -49.94 8.09 6 -49.98 8.18 0.09 1.11%
6 -60.06 8.53 6 -59.99 8.57 0.04 0.47%
6 -70.05 8.7 6 -70.06 8.74 0.04 0.46%
6 -80.05 8.77 6 -79.93 8.82 0.05 0.57%
6 -89.92 8.67 6 -90.08 8.72 0.05 0.58%
6 -99.93 9.32 6 -99.79 9.38 0.06 0.64%
6 -109.94 9.18 6 -110.07 9.25 0.07 0.76%
6 -119.95 8.94 6 -119.93 8.99 0.05 0.56%
6 -125.08 8.85 6 -124.96 8.92 0.07 0.79%
6 -129.86 8.66 6 -129.92 8.72 0.06 0.69%
6 -135.35 8.5 6 -135.12 8.58 0.08 0.94%
6 -140.08 8.27 6 -140 8.34 0.07 0.85%
6 -142.27 8.15 6 -142.08 8.23 0.08 0.98%
6 -144.07 8.11 6 -143.95 8.18 0.07 0.86%
6 -146.07 7.98 6 -146.4 8.05 0.07 0.88%
6 -147.93 7.86 6 -147.95 7.95 0.09 1.15%
6 -149.93 7.75 6 -150.05 7.83 0.08 1.03%
6 -151.93 7.67 6 -152.19 7.75 0.08 1.04%
6 -153.94 7.54 6 -153.89 7.65 0.11 1.46%
6 -155.92 7.43 6 -155.94 7.53 0.1 1.35%
6 -157.95 7.33 6 -157.93 7.42 0.09 1.23%
6 -160.05 7.24 6 -160.11 7.35 0.11 1.52%
6 -161.07 7.17 6 -162.07 7.25 0.08 1.12%
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6 -164.05 7.06 6 -163.89 7.16 0.1 1.42%
6 -165.95 6.98 6 -166.05 7.08 0.1 1.43%
6 -167.7 6.91 6 -167.93 7 0.09 1.30%
6 -169.92 6.84 6 -169.93 6.93 0.09 1.32%
6 -171.92 6.79 6 -171.93 6.89 0.1 1.47%
6 -173.69 6.73 6 -174.11 6.83 0.1 1.49%
6 -174.76 6.71 6 -175.05 6.8 0.09 1.34%
6 -176.63 6.67 6 -176.05 6.77 0.1 1.50%
6 -177.99 6.63 6 -177.95 6.72 0.09 1.36%
6 -179.67 6.6 6 -180.05 6.69 0.09 1.36%
7 -30.96 5.69 7 -30.94 6.24 0.55 9.67%
7 -31.93 6.08 7 -32.03 6.53 0.45 7.40%
7 -33.03 6.37 7 -33.03 6.81 0.44 6.91%
7 -34.03 6.6 7 -33.99 7.01 0.41 6.21%
7 -34.93 6.86 7 -35.05 7.21 0.35 5.10%
7 -35.97 7.03 7 -35.97 7.35 0.32 4.55%
7 -37.07 7.23 7 -36.97 7.47 0.24 3.32%
7 -38.06 7.35 7 -37.97 7.59 0.24 3.27%
7 -39.06 7.49 7 -39.06 7.71 0.22 2.94%
7 -40.06 7.61 7 -39.97 7.75 0.14 1.84%
7 -40.97 7.72 7 -41.06 7.82 0.1 1.30%
7 -42.06 7.75 7 -42.06 7.89 0.14 1.81%
7 -43.06 7.83 7 -42.98 7.97 0.14 1.79%
7 -43.99 7.91 7 -44.05 8.04 0.13 1.64%
7 -45.07 7.99 7 -44.99 8.11 0.12 1.50%
7 -46.07 8.06 7 -46.05 8.18 0.12 1.49%
7 -47.07 8.14 7 -46.97 8.18 0.04 0.49%
7 -48.08 8.15 7 -48.05 8.22 0.07 0.86%
7 -50.07 8.24 7 -50.05 8.32 0.08 0.97%
7 -61.02 8.65 7 -59.95 8.66 0.01 0.12%
7 -69.95 8.94 7 -69.96 8.97 0.03 0.34%
7 -80.08 9 7 -80.06 9.04 0.04 0.44%
7 -90.04 8.95 7 -90.07 8.98 0.03 0.34%
7 -99.63 9.53 7 -99.87 9.59 0.06 0.63%
7 -110.07 9.5 7 -109.84 9.58 0.08 0.84%
7 -120.05 9.36 7 -119.97 9.4 0.04 0.43%
7 -124.95 9.23 7 -124.92 9.3 0.07 0.76%
7 -129.96 9.05 7 -130.07 9.11 0.06 0.66%
7 -135.02 8.93 7 -134.96 8.97 0.04 0.45%
7 -139.96 8.71 7 -140.03 8.76 0.05 0.57%
7 -142.54 8.59 7 -142.13 8.66 0.07 0.81%
7 -143.86 8.55 7 -144.21 8.58 0.03 0.35%
7 -146.41 8.47 7 -145.99 8.55 0.08 0.94%
7 -148.13 8.4 7 -148.03 8.44 0.04 0.48%
7 -149.87 8.3 7 -150.13 8.35 0.05 0.60%
7 -152.24 8.2 7 -151.95 8.26 0.06 0.73%
7 -154.07 8.15 7 -153.77 8.19 0.04 0.49%
7 -155.93 8.09 7 -155.98 8.15 0.06 0.74%
7 -158.12 8 7 -157.87 8.07 0.07 0.88%
7 -159.87 7.93 7 -159.98 7.99 0.06 0.76%
7 -161.93 7.86 7 -162.08 7.92 0.06 0.76%
7 -163.87 7.8 7 -164.12 7.86 0.06 0.77%
7 -166.06 7.74 7 -165.97 7.8 0.06 0.78%
7 -167.94 7.72 7 -168.09 7.75 0.03 0.39%
7 -168.95 7.69 7 -169.93 7.73 0.04 0.52%
7 -172.06 7.6 7 -171.93 7.67 0.07 0.92%
7 -173.95 7.55 7 -173.93 7.62 0.07 0.93%
7 -174.92 7.53 7 -175.11 7.6 0.07 0.93%
7 -175.95 7.51 7 -176.11 7.58 0.07 0.93%
7 -178.64 7.45 7 -178.07 7.54 0.09 1.21%
7 -179.86 7.43 7 180.1 7.5 0.07 0.94%
8 -30.93 6.02 8 -31.02 6.55 0.53 8.80%
8 -32.04 6.37 8 -31.97 6.87 0.5 7.85%
8 -33.03 6.64 8 -32.98 7.07 0.43 6.48%
8 -33.97 6.91 8 -33.98 7.28 0.37 5.35%
8 -34.97 7.12 8 -34.97 7.41 0.29 4.07%
8 -35.98 7.33 8 -35.98 7.54 0.21 2.86%
8 -36.98 7.43 8 -36.97 7.67 0.24 3.23%
8 -37.98 7.57 8 -37.97 7.75 0.18 2.38%
8 -39.06 7.69 8 -38.97 7.81 0.12 1.56%
8 -40.06 7.73 8 -39.97 7.89 0.16 2.07%
8 -40.99 7.83 8 -40.97 7.97 0.14 1.79%
8 -41.99 7.91 8 -41.98 8.05 0.14 1.77%
8 -43 8 8 -42.99 8.12 0.12 1.50%
8 -44.06 8.07 8 -43.97 8.18 0.11 1.36%
8 -44.92 8.15 8 -45 8.18 0.03 0.37%
8 -45.11 8.15 8 -45.98 8.24 0.09 1.10%
8 -47.06 8.21 8 -46.98 8.29 0.08 0.97%
8 -48 8.27 8 -47.98 8.35 0.08 0.97%
8 -50.07 8.38 8 -49.97 8.45 0.07 0.84%
8 -60.14 8.76
8 -69.78 9.02
8 -80.08 9.27 8 -80.05 9.3 0.03 0.32%
8 -90.08 9.22 8 -89.82 9.28 0.06 0.65%
8 -109.84 9.76 8 -109.87 9.81 0.05 0.51%
8 -120.08 9.72 8 -120.07 9.8 0.08 0.82%
8 -125.07 9.61 8 -124.93 9.69 0.08 0.83%
8 -129.93 9.44 8 -129.95 9.52 0.08 0.85%
8 -135.08 9.32 8 -134.96 9.39 0.07 0.75%
8 -140.04 9.09 8 -140.07 9.15 0.06 0.66%
8 -141.97 9 8 -142.1 9.05 0.05 0.56%
8 -143.95 8.94 8 -143.96 8.98 0.04 0.45%
8 -146.13 8.91 8 -145.96 8.95 0.04 0.45%
8 -147.47 8.85 8 -147.97 8.86 0.01 0.11%
8 -150.92 8.7 8 -150.07 8.78 0.08 0.92%
8 -151.33 8.68 8 -151.99 8.69 0.01 0.12%
8 -154.47 8.57 8 -154.2 8.61 0.04 0.47%
8 -156.5 8.55 8 -155.91 8.58 0.03 0.35%
8 -158.27 8.51 8 -157.96 8.56 0.05 0.59%
8 -160.01 8.46 8 -159.87 8.5 0.04 0.47%
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8 -161.93 8.4 8 -162 8.44 0.04 0.48%
8 -164.07 8.34 8 -163.99 8.38 0.04 0.48%
8 -165.87 8.29 8 -165.99 8.33 0.04 0.48%
8 -167.88 8.24 8 -168.17 8.28 0.04 0.49%
8 -169.87 8.2 8 -169.94 8.23 0.03 0.37%
8 -172.07 8.15 8 -172.12 8.19 0.04 0.49%
8 -173.92 8.15 8 -174.08 8.18 0.03 0.37%
8 -174.93 8.14 8 -174.86 8.18 0.04 0.49%
8 -175.93 8.12 8 -176.12 8.17 0.05 0.62%
8 -177.93 8.08 8 -178.06 8.13 0.05 0.62%
8 -179.9 8.05 8 -179.97 8.1 0.05 0.62%
9 -31.06 6.18 9 -31.02 6.76 0.58 9.39%
9 -31.93 6.52 9 -31.98 7.02 0.5 7.67%
9 -33.03 6.85 9 -32.98 7.26 0.41 5.99%
9 -34.06 7.07 9 -34.06 7.4 0.33 4.67%
9 -34.99 7.3 9 -35.05 7.55 0.25 3.42%
9 -36.01 7.43 9 -35.98 7.68 0.25 3.36%
9 -36.99 7.57 9 -36.98 7.75 0.18 2.38%
9 -38.06 7.7 9 -37.97 7.83 0.13 1.69%
9 -39 7.75 9 -38.98 7.91 0.16 2.06%
9 -40.06 7.84 9 -39.98 8 0.16 2.04%
9 -41.06 7.93 9 -40.98 8.08 0.15 1.89%
9 -41.94 8.06 9 -41.97 8.15 0.09 1.12%
9 -43.03 8.11 9 -42.45 8.19 0.08 0.99%
9 -44 8.15 9 -43.98 8.21 0.06 0.74%
9 -45.04 8.18 9 -44.98 8.27 0.09 1.10%
9 -46.05 8.25 9 -45.97 8.33 0.08 0.97%
9 -46.95 8.34 9 -46.97 8.39 0.05 0.60%
9 -48.34 8.41 9 -47.97 8.44 0.03 0.36%
9 -49.95 8.47 9 -50.09 8.58 0.11 1.30%
9 -61.34 8.89 9 -69.93 9.12 0.23 2.59%
9 -89.92 9.41 9 -89.83 9.47 0.06 0.64%

9 -109.91 10.07
9 -119.92 10.02 9 -119.93 10.12 0.1 1.00%
9 -125.07 9.95 9 -125.41 10.04 0.09 0.90%
9 -130.06 9.81 9 -130.05 9.91 0.1 1.02%
9 -135 9.71 9 -134.93 9.8 0.09 0.93%
9 -139.95 9.5 9 -140.05 9.57 0.07 0.74%
9 -142.04 9.41 9 -142.08 9.48 0.07 0.74%
9 -144.04 9.36 9 -144.04 9.4 0.04 0.43%
9 -145.92 9.3 9 -145.96 9.36 0.06 0.65%
9 -147.9 9.22 9 -147.92 9.27 0.05 0.54%
9 -150.04 9.14 9 -150 9.18 0.04 0.44%
9 -151.84 9.06 9 -151.96 9.1 0.04 0.44%
9 -153.79 8.99 9 -154 9.03 0.04 0.44%
9 -156.11 8.95 9 -156.02 8.98 0.03 0.34%
9 -158.16 8.94 9 -158.04 8.97 0.03 0.34%
9 -160.87 8.87 9 -160.13 8.92 0.05 0.56%
9 -162.18 8.83 9 -162.03 8.86 0.03 0.34%
9 -164.14 8.78 9 -163.93 8.81 0.03 0.34%
9 -166.68 8.72 9 -165.89 8.76 0.04 0.46%
9 -168.52 8.68 9 -168.05 8.71 0.03 0.35%
9 -170.09 8.64 9 -170.01 8.67 0.03 0.35%
9 -172.33 8.6 9 -171.84 8.63 0.03 0.35%
9 -174.23 8.57 9 -173.92 8.59 0.02 0.23%
9 -174.92 8.55 9 -175.49 8.58 0.03 0.35%
9 -176.09 8.55 9 -176.21 8.58 0.03 0.35%
9 -177.84 8.55 9 -177.96 8.58 0.03 0.35%
9 -179.86 8.54 9 -180.04 8.56 0.02 0.23%

10 -30.98 6.2 10 -30.98 6.82 0.62 10.00%
10 -31.97 6.6 10 -31.98 7.07 0.47 7.12%
10 -33.04 6.91 10 -32.98 7.32 0.41 5.93%
10 -33.97 7.14 10 -33.98 7.45 0.31 4.34%
10 -34.97 7.33 10 -34.98 7.59 0.26 3.55%
10 -35.86 7.54
10 -36.97 7.63
10 -37.99 7.77
10 -39.12 7.9
10 -41.93 8.15
10 -44.04 8.23
10 -60.08 8.89
10 -69.98 9.15 10 -69.91 9.19 0.04 0.44%
10 -89.94 9.65 10 -89.91 9.7 0.05 0.52%
10 -120.46 10.31 10 -119.92 10.43 0.12 1.16%
10 -124.92 10.29 10 -125.07 10.41 0.12 1.17%
10 -130.08 10.18 10 -130.07 10.3 0.12 1.18%
10 -135.08 10.1 10 -135.06 10.2 0.1 0.99%
10 -139.95 9.9 10 -139.93 9.99 0.09 0.91%
10 -141.95 9.81 10 -141.95 9.9 0.09 0.92%
10 -143.95 9.76 10 -144.05 9.8 0.04 0.41%
10 -145.95 9.71 10 -146.08 9.79 0.08 0.82%
10 -147.92 9.63 10 -148.11 9.7 0.07 0.73%
10 -150.04 9.55 10 -149.92 9.62 0.07 0.73%
10 -151.96 9.48 10 -152.08 9.54 0.06 0.63%
10 -153.9 9.41 10 -154.08 9.47 0.06 0.64%
10 -155.96 9.37 10 -155.96 9.4 0.03 0.32%
10 -157.96 9.36 10 -157.96 9.4 0.04 0.43%
10 -159.87 9.3 10 -160.08 9.34 0.04 0.43%
10 -162.03 9.24 10 -161.96 9.28 0.04 0.43%
10 -163.97 9.19 10 -164.04 9.22 0.03 0.33%
10 -166.18 9.13 10 -166.04 9.17 0.04 0.44%
10 -167.99 9.09 10 -167.97 9.12 0.03 0.33%
10 -169.95 9.04 10 -169.92 9.07 0.03 0.33%
10 -171.94 9 10 -172.01 9.02 0.02 0.22%
10 -174.62 8.95 10 -174.1 8.98 0.03 0.34%
10 -175.25 8.94 10 -175 8.98 0.04 0.45%
10 -176.67 8.94 10 -175.86 8.98 0.04 0.45%
10 -177.83 8.94 10 -178.05 8.98 0.04 0.45%
10 -179.77 8.93 10 -179.95 8.95 0.02 0.22%
11 -31.01 6.15 11 -31.02 6.87 0.72 11.71%
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11 -31.97 6.58 11 -32.02 7.12 0.54 8.21%
11 -32.98 6.91 11 -33.02 7.35 0.44 6.37%
11 -33.97 7.16 11 -34.02 7.49 0.33 4.61%
11 -34.98 7.35 11 -35.02 7.64 0.29 3.95%
11 -35.96 7.61
11 -42.61 7.94
11 -43 8.15
11 -44.04 8.18
11 -45.03 8.24
11 -46.03 8.3
11 -89.72 9.76 11 -89.98 9.8 0.04 0.41%
11 -120.29 10.62
11 -124.91 10.67 11 -124.92 10.83 0.16 1.50%
11 -129.92 10.62 11 -129.93 10.78 0.16 1.51%
11 -134.92 10.53 11 -135.07 10.63 0.1 0.95%
11 -139.92 10.32 11 -140.08 10.45 0.13 1.26%
11 -141.91 10.23 11 -142.08 10.35 0.12 1.17%
11 -144.08 10.16 11 -144.08 10.25 0.09 0.89%
11 -146.08 10.13 11 -146.52 10.2 0.07 0.69%
11 -147.92 10.05 11 -148.7 10.11 0.06 0.60%
11 -149.95 9.97 11 -150.65 10.04 0.07 0.70%
11 -151.91 9.9 11 -151.99 9.98 0.08 0.81%
11 -153.95 9.84 11 -153.95 9.91 0.07 0.71%
11 -156.17 9.77 11 -156.08 9.84 0.07 0.72%
11 -157.99 9.76 11 -157.71 9.8 0.04 0.41%
11 -159.91 9.72 11 -159.92 9.78 0.06 0.62%
11 -162.12 9.66 11 -161.96 9.72 0.06 0.62%
11 -163.84 9.61 11 -164.08 9.66 0.05 0.52%
11 -166.05 9.55 11 -165.81 9.61 0.06 0.63%
11 -167.93 9.5 11 -168.17 9.54 0.04 0.42%
11 -170.08 9.45 11 -169.97 9.49 0.04 0.42%
11 -171.9 9.41 11 -171.92 9.44 0.03 0.32%
11 -173.95 9.37 11 -173.86 9.4 0.03 0.32%
11 -175.01 9.37 11 -175.09 9.4 0.03 0.32%
11 -175.98 9.36 11 -176 9.4 0.04 0.43%
11 -177.91 9.35 11 -178.06 9.38 0.03 0.32%
11 -180.06 9.31 11 -180.07 9.34 0.03 0.32%
12 -31.02 6.08
12 -32.03 6.54
12 -33.02 6.91
12 -79.69 9.5

12 -91.49 9.97
12 -117.85 11.08
12 -125.07 11.21 12 -124.83 11.24 0.03 0.27%
12 -129.31 11.19 12 -129.56 11.28 0.09 0.80%
12 -134.92 11.03 12 -134.51 11.19 0.16 1.45%
12 -140.07 10.84 12 -139.93 11.02 0.18 1.66%
12 -142.07 10.73 12 -141.92 10.92 0.19 1.77%
12 -144.06 10.63 12 -144.06 10.83 0.2 1.88%
12 -146.06 10.57 12 -146.06 10.73 0.16 1.51%
12 -147.92 10.47 12 -148.05 10.62 0.15 1.43%
12 -150.09 10.38 12 -150.05 10.57 0.19 1.83%
12 -152.05 10.3 12 -151.95 10.49 0.19 1.84%
12 -154.05 10.21 12 -154.05 10.41 0.2 1.96%
12 -156.05 10.16 12 -156.05 10.32 0.16 1.57%
12 -158.05 10.13 12 -158.05 10.24 0.11 1.09%
12 -159.99 10.06 12 -160.68 10.2 0.14 1.39%
12 -161.96 10 12 -161.64 10.17 0.17 1.70%
12 -163.97 9.94 12 -163.91 10.1 0.16 1.61%
12 -165.94 9.88 12 -166.54 10.02 0.14 1.42%
12 -167.89 9.82 12 -168.09 9.97 0.15 1.53%
12 -170.1 9.76 12 -169.91 9.92 0.16 1.64%
12 -171.99 9.76 12 -172.02 9.86 0.1 1.02%
12 -174.05 9.74 12 -173.87 9.81 0.07 0.72%
12 -174.94 9.71 12 -175.1 9.8 0.09 0.93%
12 -175.97 9.69 12 -176.06 9.8 0.11 1.14%
12 -178.03 9.65 12 -177.97 9.79 0.14 1.45%
12 -180.09 9.61 12 -180.06 9.74 0.13 1.35%
13 -125.52 11.68 13 -124.73 11.91 0.23 1.97%
13 -129.31 11.72 13 -129.6 11.99 0.27 2.30%
13 -135.06 11.63 13 -135.06 11.9 0.27 2.32%
13 -139.91 11.42 13 -139.92 11.67 0.25 2.19%
13 -141.93 11.34 13 -141.93 11.55 0.21 1.85%
13 -143.92 11.23 13 -143.92 11.44 0.21 1.87%
13 -145.92 11.12 13 -145.92 11.32 0.2 1.80%
13 -147.92 11.02 13 -147.94 11.2 0.18 1.63%
13 -149.92 10.96 13 -150.06 11.09 0.13 1.19%
13 -152.38 10.85 13 -151.89 11.02 0.17 1.57%
13 -154.06 10.78 13 -153.93 10.92 0.14 1.30%
13 -156.09 10.69 13 -155.92 10.83 0.14 1.31%
13 -158.85 10.58 13 -158.05 10.73 0.15 1.42%
13 -160.75 10.53 13 -160.25 10.62 0.09 0.85%
13 -162.83 10.45 13 -161.95 10.59 0.14 1.34%
13 -164.82 10.38 13 -164.29 10.49 0.11 1.06%
13 -165.98 10.33 13 -166.09 10.42 0.09 0.87%
13 -168 10.26 13 -168.76 10.32 0.06 0.58%
13 -170.03 10.19 13 -170.05 10.27 0.08 0.79%
13 -171.97 10.16 13 -172.04 10.2 0.04 0.39%
13 -173.88 10.14 13 -173.95 10.2 0.06 0.59%
13 -175 10.12 13 -175.14 10.18 0.06 0.59%
13 -175.93 10.09 13 -175.98 10.15 0.06 0.59%
13 -177.96 10.04 13 -178 10.1 0.06 0.60%
13 -180.1 10 13 -179.88 10.05 0.05 0.50%
14 -131.22 12.12 14 -129.41 12.51 0.39 3.22%
14 -134.94 12.15 14 -135.11 12.58 0.43 3.54%
14 -140.11 12.09 14 -139.91 12.46 0.37 3.06%
14 -142.1 12.03 14 -142.15 12.36 0.33 2.74%
14 -144.06 11.96 14 -144.57 12.24 0.28 2.34%
14 -145.5 11.91 14 -146.07 12.12 0.21 1.76%
14 -147.71 11.82 14 -147.92 12.01 0.19 1.61%
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14 -149.93 11.72 14 -149.92 11.9 0.18 1.54%
14 -151.92 11.64 14 -151.93 11.79 0.15 1.29%
14 -152.99 11.6 14 -153.25 11.73 0.13 1.12%
14 -155.92 11.46 14 -155.14 11.63 0.17 1.48%
14 -157.93 11.38 14 -157.39 11.5 0.12 1.05%
14 -160.06 11.29 14 -159.19 11.41 0.12 1.06%
14 -162.34 11.18 14 -161.29 11.3 0.12 1.07%
14 -163.91 11.11 14 -163.41 11.19 0.08 0.72%
14 -166.18 11.02 14 -165.73 11.07 0.05 0.45%
14 -167.91 10.97 14 -168.2 10.99 0.02 0.18%
14 -169.95 10.9 14 -170.05 10.92 0.02 0.18%
14 -171.82 10.82 14 -172.05 10.84 0.02 0.18%
14 -173.94 10.75 14 -173.91 10.76 0.01 0.09%
14 -174.88 10.72 14 -175.05 10.72 0 0.00%
14 -175.93 10.68 14 -176.07 10.69 0.01 0.09%
14 -178.12 10.62 14 -177.86 10.62 0 0.00%
14 -179.89 10.58 14 -179.9 10.59 0.01 0.09%
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White Boat wave sim New Hull wave sim comparison
(+ sign nh faster)

Wind Wind Speed Wind Wind Speed upwind douwnwind
vel dir vel dir nber of compared values 64 40

mean didfference in speed1.63% 0.37%
(m/s) (deg) (knots) (m/s) (deg) (knots) kn %

3 31 3.54 3 31 3.49 -0.05 -1.44% 1
3 35 4.14 3 35 4.13 -0.02 -0.41% 0
3 40 4.85 3 40 4.89 0.04 0.80% 1
3 45 5.4 3 45 5.48 0.08 1.50% 1
3 50 5.84 3 50 5.9 0.06 1.07% 1
3 60 6.43 3 60 6.52 0.09 1.39% 1
3 70 6.77 3 70 6.85 0.08 1.19% 1
3 80 6.9 3 80 6.99 0.09 1.31% 1
3 90 6.8 3 90 6.89 0.09 1.32% 1
3 100 6.44 3 100 6.54 0.1 1.56% 0
3 125 4.72 3 125 4.69 -0.03 -0.65% 0
3 145 3.64 3 145 3.57 -0.07 -1.90% 0
3 180 3.44 3 180 3.41 -0.03 -0.77% 0
4 31 3.85 4 31 3.84 -0.01 -0.33% 1
4 35 4.73 4 35 4.79 0.06 1.30% 0
4 40 5.65 4 40 5.7 0.05 0.90% 1
4 45 6.26 4 45 6.32 0.06 0.97% 1
4 50 6.71 4 50 6.77 0.07 1.00% 1
4 60 7.29 4 60 7.35 0.06 0.82% 1
4 70 7.58 4 70 7.63 0.05 0.69% 1
4 80 7.69 4 80 7.74 0.05 0.65% 1
4 90 7.59 4 90 7.64 0.05 0.70% 1
4 100 7.26 4 100 7.32 0.06 0.81% 0
4 125 5.56 4 125 5.58 0.02 0.32% 0
4 145 4.5 4 145 4.47 -0.03 -0.62% 0
4 180 4.3 4 180 4.32 0.02 0.35% 0
5 31 4.43 5 31 4.43 0 0.01% 1
5 35 5.32 5 35 5.46 0.14 2.55% 0
5 40 6.19 5 40 6.27 0.08 1.33% 1
5 45 6.71 5 45 6.84 0.13 1.97% 1
5 50 7.16 5 50 7.23 0.08 1.05% 1
5 60 7.75 5 60 7.8 0.05 0.68% 1
5 70 8.06 5 70 8.09 0.04 0.47% 1
5 80 8.18 5 80 8.21 0.03 0.35% 1
5 90 8.12 5 90 8.15 0.03 0.38% 1
5 100 7.89 5 100 7.93 0.04 0.48% 0
5 125 6.51 5 125 6.64 0.12 1.91% 0
5 145 5.47 5 145 5.5 0.03 0.64% 0
5 180 5.16 5 180 5.2 0.04 0.76% 0
6 31 3.74 6 31 3.61 -0.13 -3.37% 1
6 35 5.41 6 35 5.56 0.15 2.80% 0
6 40 6.38 6 40 6.5 0.12 1.88% 1
6 45 6.84 6 45 7 0.16 2.41% 1
6 50 7.27 6 50 7.3 0.03 0.47% 1
6 60 7.81 6 60 7.93 0.12 1.54% 1
6 70 8.24 6 70 8.28 0.04 0.52% 1
6 80 8.42 6 80 8.44 0.02 0.25% 1
6 90 8.4 6 90 8.41 0.01 0.14% 1
6 100 8.19 6 100 8.21 0.01 0.14% 0
6 125 7.18 6 125 7.21 0.03 0.36% 0
6 145 6.1 6 145 6.27 0.17 2.80% 0
6 180 5.94 6 180 6 0.06 0.98% 0
7 31 3.67 7 31 4.47 0.8 21.87% 1
7 35 5.6 7 35 5.93 0.33 5.83% 0
7 40 6.53 7 40 6.69 0.16 2.44% 1
7 45 7.06 7 45 7.27 0.21 2.98% 1
7 50 7.47 7 50 7.59 0.12 1.59% 1
7 60 7.89 7 60 8.07 0.18 2.24% 1
7 70 8.31 7 70 8.39 0.08 0.97% 1
7 80 8.63 7 80 8.66 0.03 0.37% 1
7 90 8.67 7 90 8.69 0.01 0.17% 1
7 100 8.53 7 100 8.54 0.01 0.11% 0
7 125 7.6 7 125 7.62 0.01 0.19% 0
7 145 6.93 7 145 6.98 0.06 0.81% 0
7 180 6.67 7 180 6.74 0.06 0.93% 0
8 31 3.4 8 31 4.06 0.66 19.50% 1
8 35 5.79 8 35 6.13 0.35 5.98% 0
8 40 6.66 8 40 6.9 0.24 3.62% 1
8 45 7.06 8 45 7.4 0.34 4.87% 1
8 50 7.56 8 50 7.7 0.14 1.85% 1
8 60 8.03 8 60 8.15 0.12 1.48% 1
8 70 8.37 8 70 8.48 0.1 1.22% 1
8 80 8.73 8 80 8.79 0.06 0.66% 1
8 90 8.88 8 90 8.9 0.02 0.26% 1
8 100 8.79 8 100 8.8 0.01 0.12% 0
8 125 8.09 8 125 8.1 0.01 0.11% 0
8 145 7.52 8 145 7.56 0.04 0.55% 0
8 180 7.3 8 180 7.34 0.04 0.60% 0
9 31 2.87 9 31 2.78 -0.09 -3.06% 1
9 35 3.69 9 35 4.81 1.12 30.21% 0
9 40 6.44 9 40 6.61 0.17 2.62% 1
9 45 7.01 9 45 7.17 0.16 2.30% 1
9 50 7.4 9 50 7.5 0.09 1.27% 1
9 60 7.96 9 60 8.09 0.13 1.64% 1
9 70 8.41 9 70 8.48 0.06 0.77% 1
9 80 8.68 9 80 8.76 0.09 1.02% 1
9 90 8.95 9 90 8.97 0.02 0.23% 1
9 100 8.9 9 100 8.9 0 -0.02% 0
9 125 8.26 9 125 8.25 -0.02 -0.19% 0
9 145 7.91 9 145 7.93 0.01 0.15% 0
9 180 7.79 9 180 7.81 0.02 0.22% 0

10 31 3.15 10 31 2.98 -0.16 -5.19% 1
10 35 4.05 10 35 5.98 1.93 47.77% 0
10 40 6.51 10 40 6.73 0.22 3.35% 1
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10 45 7.03 10 45 7.22 0.2 2.83% 1
10 50 7.41 10 50 7.59 0.18 2.42% 1
10 60 8.11 10 60 8.23 0.13 1.56% 1
10 70 8.49 10 70 8.59 0.09 1.09% 1
10 80 8.57 10 80 8.75 0.19 2.16% 1
10 90 9.11 10 90 9.15 0.05 0.51% 1
10 100 9.14 10 100 9.16 0.02 0.23% 0
10 125 8.61 10 125 8.6 -0.01 -0.10% 0
10 145 8.31 10 145 8.32 0.01 0.13% 0
10 180 8.2 10 180 8.22 0.02 0.27% 0



Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

Modern  Boat  (mb)
• Speed,  heel  and  leeway  angle
• Forces

New  Hull  (nh)
• Speed,  heel  and  leeway  angle
• Forces

21/09 /2004
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Modern boat – speed, heel leeway and drift angle
•     Wind      Wind      flat      Speed      Heel      Speed     Rudder    Drift
•     vel       dir       coeff     made       angle               angle     angle
•                                   good
•     (m/s)     (deg)     (-)       (knots)    (deg)     (knots)   (deg)     (deg)
•       3.00    -31.00      0.90      2.08     -3.64      2.42     -1.09      7.86
•       3.00    -32.01      0.80      2.54     -3.78      3.00     -0.69      5.35
•       3.00    -32.98      0.90      2.74     -4.51      3.27     -0.69      5.35
•       3.00    -33.94      0.95      2.90     -5.04      3.50      0.21      5.18
•       3.00    -35.00      0.95      3.05     -5.42      3.72     -2.26      4.90
•       3.00    -36.06      1.00      3.19     -6.09      3.94     -1.74      4.88
•       3.00    -37.06      1.00      3.31     -6.45      4.14     -1.70      4.65
•       3.00    -37.97      1.00      3.41     -6.78      4.33      1.17      4.36
•       3.00    -39.05      1.00      3.50     -7.10      4.50     -0.29      4.26
•       3.00    -39.97      1.00      3.58     -7.40      4.67      1.24      4.04
•       3.00    -41.02      1.00      3.65     -7.73      4.83     -2.06      3.93
•       3.00    -41.92      1.00      3.70     -7.97      4.97      0.81      3.73
•       3.00    -42.94      1.00      3.75     -8.25      5.11     -0.51      3.63
•       3.00    -43.94      1.00      3.78     -8.51      5.25     -0.49      3.53
•       3.00    -45.03      1.00      3.79     -8.72      5.36     -1.97      3.53
•       3.00    -46.09      1.00      3.80     -8.93      5.48     -1.45      3.51
•       3.00    -46.91      1.00      3.82     -9.11      5.60      0.95      3.25
•       3.00    -47.94      1.00      3.82     -9.29      5.69     -0.38      3.18
•       3.00    -50.07      1.00      3.78     -9.56      5.89      0.08      3.14
•       3.00    -59.93      1.00      3.30    -10.06      6.57     -0.06      2.32
•       3.00    -70.05      1.00      2.38     -9.38      6.93     -1.47      1.97
•       3.00    -79.89      1.00      1.23     -8.04      7.05      1.42      1.52
•       3.00    -89.88      1.00      0.01     -6.27      6.94      1.34      1.25
•       3.00    -99.90      1.00     -1.33    -10.61      7.68      0.85      1.32
•       3.00   -110.09      1.00     -2.63     -8.82      7.63      0.73      1.13
•       3.00   -119.93      1.00     -3.65     -6.31      7.33      0.07      0.80
•       3.00   -124.88      1.00     -4.01     -4.78      7.00      1.38      0.68
•       3.00   -129.93      1.00     -4.17     -3.48      6.51     -0.06      0.61
•       3.00   -134.96      1.00     -4.28     -2.47      6.05      1.70      0.59
•       3.00   -140.10      1.00     -4.24     -1.74      5.53     -1.15      0.63
•       3.00   -141.90      1.00     -4.18     -1.45      5.32      1.14      0.39
•       3.00   -144.14      1.00     -4.16     -1.26      5.13     -2.00      0.55
•       3.00   -145.73      1.00     -4.08     -1.02      4.93      2.00      0.28
•       3.00   -148.13      1.00     -4.02     -0.90      4.74     -2.51      0.39
•       3.00   -149.82      1.00     -3.94     -0.70      4.56      1.98      0.23
•       3.00   -152.15      1.00     -3.89     -0.63      4.41     -2.01      0.40
•       3.00   -154.08      1.00     -3.83     -0.48      4.26      0.98      0.36
•       3.00   -155.92      1.00     -3.77     -0.46      4.13     -1.01      0.16
•       3.00   -158.52      1.00     -3.71     -0.32      3.98      2.70      0.10
•       3.00   -160.12      1.00     -3.69     -0.32      3.93     -0.54      0.33
•       3.00   -161.96      1.00     -3.66     -0.25      3.85      2.46      0.17
•       3.00   -164.07      1.00     -3.64     -0.22      3.78      0.96      0.25
•       3.00   -165.98      1.00     -3.62     -0.19      3.73      1.63      0.14
•       3.00   -167.97      1.00     -3.59     -0.14      3.67      2.46      0.11
•       3.00   -169.93      1.00     -3.57     -0.15      3.63     -0.97      0.02
•       3.00   -172.11      1.00     -3.55     -0.10      3.59     -0.54      0.20
•       3.00   -174.09      1.00     -3.53     -0.10      3.55     -1.97      0.15
•       3.00   -175.63      1.00     -3.51     -0.07      3.52     -1.27      0.24
•       3.00   -176.02      1.00     -3.51     -0.08      3.52     -2.47      0.06
•       3.00   -177.50      1.00     -3.48     -0.08      3.49     -1.74     -0.07
•       3.00   -179.95      1.00     -3.47     -0.01      3.47     -0.15     -0.05
•       4.00    -30.96      0.75      3.13     -6.13      3.65     -0.88      5.60
•       4.00    -31.96      0.80      3.42     -7.19      4.03     -0.81      5.29
•       4.00    -33.06      0.90      3.64     -8.70      4.35     -1.81      5.49
•       4.00    -33.97      0.95      3.83     -9.79      4.63      1.08      5.31
•       4.00    -35.05      0.95      4.00    -10.44      4.89     -0.34      5.09
•       4.00    -36.06      1.00      4.16    -11.60      5.14     -0.28      5.07
•       4.00    -36.92      1.00      4.28    -12.18      5.35      0.79      4.74
•       4.00    -37.94      1.00      4.40    -12.79      5.57     -0.58      4.56
•       4.00    -39.06      1.00      4.45    -13.27      5.74     -0.02      4.52
•       4.00    -39.92      1.00      4.54    -13.81      5.92      1.09      4.20
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•       4.00    -41.08      1.00      4.59    -14.32      6.09     -1.31      4.19
•       4.00    -42.07      1.00      4.62    -14.71      6.22     -1.23      4.08
•       4.00    -43.08      1.00      4.65    -15.14      6.37     -1.16      3.96
•       4.00    -43.81      1.00      4.69    -15.50      6.50      1.41      3.66
•       4.00    -45.03      1.00      4.66    -15.79      6.61      0.47      3.75
•       4.00    -46.07      1.00      4.68    -16.16      6.74     -0.96      3.65
•       4.00    -47.15      1.00      4.67    -16.48      6.87     -0.90      3.54
•       4.00    -47.96      1.00      4.64    -16.58      6.94      2.15      3.34
•       4.00    -49.83      1.00      4.59    -16.96      7.13      2.24      3.17
•       4.00    -59.45      1.00      3.90    -16.85      7.70      2.48      2.51
•       4.00    -70.04      1.00      2.68    -14.82      7.90      2.56      1.99
•       4.00    -80.41      1.00      1.34    -12.30      7.94     -1.11      1.72
•       4.00    -90.06      1.00      0.01     -9.50      7.84     -1.27      1.41
•       4.00    -99.92      1.00     -1.48    -17.37      8.54      2.00      1.16
•       4.00   -110.25      1.00     -2.89    -13.29      8.41      0.61      1.12
•       4.00   -120.25      1.00     -4.08     -8.65      8.09      1.83      0.72
•       4.00   -125.13      1.00     -4.51     -6.86      7.85     -0.78      0.84
•       4.00   -129.93      1.00     -4.91     -5.18      7.63      2.03      0.61
•       4.00   -134.94      1.00     -5.16     -3.89      7.29      1.88      0.53
•       4.00   -140.12      1.00     -5.23     -2.81      6.83     -1.06      0.60
•       4.00   -141.95      1.00     -5.22     -2.36      6.62      1.74      0.43
•       4.00   -144.04      1.00     -5.21     -2.09      6.45     -1.59      0.44
•       4.00   -146.12      1.00     -5.18     -1.76      6.24     -1.11      0.50
•       4.00   -148.12      1.00     -5.15     -1.50      6.07     -1.12      0.46
•       4.00   -149.51      1.00     -5.06     -1.35      5.88     -1.00      0.24
•       4.00   -151.67      1.00     -5.03     -1.14      5.72     -0.97      0.18
•       4.00   -153.86      1.00     -4.99     -0.98      5.56     -2.48      0.30
•       4.00   -155.99      1.00     -4.92     -0.82      5.39     -0.98      0.13
•       4.00   -158.10      1.00     -4.90     -0.68      5.28     -1.14      0.32
•       4.00   -159.71      1.00     -4.85     -0.56      5.17      2.00      0.08
•       4.00   -162.05      1.00     -4.83     -0.46      5.08      1.00      0.28
•       4.00   -163.85      1.00     -4.79     -0.46      4.99     -1.00      0.06
•       4.00   -165.84      1.00     -4.77     -0.37      4.92      0.51     -0.02
•       4.00   -168.16      1.00     -4.75     -0.34      4.86     -2.50      0.15
•       4.00   -169.88      1.00     -4.73     -0.21      4.80      1.96     -0.01
•       4.00   -171.91      1.00     -4.70     -0.15      4.75      2.50      0.05
•       4.00   -174.97      1.00     -4.66     -0.09      4.67      0.20      0.31
•       4.00   -175.02      1.00     -4.66     -0.17      4.68     -2.50      0.08
•       4.00   -175.17      1.00     -4.65     -0.05      4.66      1.73      0.19
•       4.00   -178.14      1.00     -4.62     -0.06      4.62     -0.50      0.18
•       4.00   -180.13      1.00     -4.60     -0.02      4.60     -2.01      0.11
•       5.00    -30.93      0.75      3.88    -10.18      4.53      0.51      5.69
•       5.00    -31.92      0.80      4.17    -11.75      4.92      0.61      5.48
•       5.00    -32.94      0.85      4.42    -12.66      5.26     -0.70      5.11
•       5.00    -33.94      0.90      4.60    -14.95      5.55     -0.69      5.38
•       5.00    -35.08      0.95      4.73    -16.55      5.78     -0.05      5.50
•       5.00    -35.93      0.95      4.88    -17.46      6.03      0.61      5.08
•       5.00    -37.09      0.95      4.98    -18.26      6.23     -0.50      5.03
•       5.00    -37.93      0.95      5.08    -19.05      6.45      0.55      4.68
•       5.00    -39.02      0.95      5.13    -19.68      6.60     -0.59      4.63
•       5.00    -40.08      0.95      5.19    -20.36      6.78      0.02      4.54
•       5.00    -40.93      1.00      5.22    -21.96      6.91      0.95      4.54
•       5.00    -41.93      1.00      5.25    -22.56      7.06      1.06      4.42
•       5.00    -43.04      1.00      5.27    -23.15      7.20     -0.14      4.41
•       5.00    -43.93      0.95      5.27    -22.44      7.33      1.19      3.96
•       5.00    -44.93      1.00      5.23    -23.97      7.40      1.32      4.16
•       5.00    -46.04      1.00      5.21    -24.36      7.49      0.08      4.18
•       5.00    -47.04      1.00      5.18    -24.67      7.59      0.15      4.10
•       5.00    -48.04      1.00      5.14    -24.94      7.68      0.21      4.02
•       5.00    -50.08      1.00      4.98    -25.05      7.76      0.83      3.94
•       5.00    -60.04      1.00      4.10    -23.58      8.18      0.67      3.00
•       5.00    -69.96      1.00      2.87    -20.59      8.41      2.43      2.27
•       5.00    -80.14      1.00      1.46    -16.68      8.45      0.72      1.91
•       5.00    -90.53      1.00     -0.08    -12.14      8.33      2.05      1.30
•       5.00   -100.06      1.00     -1.54    -23.30      8.94      1.91      1.23
•       5.00   -109.93      1.00     -3.01    -17.01      8.84      2.30      0.85
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       5.00   -119.97      1.00     -4.28    -11.57      8.55      1.79      0.79
•       5.00   -125.39      1.00     -4.85     -9.19      8.40      0.47      0.65
•       5.00   -130.44      1.00     -5.29     -7.15      8.18     -1.23      0.69
•       5.00   -135.11      1.00     -5.66     -5.39      8.00     -0.83      0.65
•       5.00   -140.12      1.00     -5.92     -3.94      7.73     -1.00      0.57
•       5.00   -141.93      1.00     -5.98     -3.46      7.60     -0.02      0.34
•       5.00   -143.87      1.00     -6.01     -2.97      7.44      1.35      0.28
•       5.00   -146.07      1.00     -6.08     -2.56      7.32      0.31      0.45
•       5.00   -147.93      1.00     -6.04     -2.24      7.13     -0.07      0.25
•       5.00   -149.87      1.00     -6.02     -1.88      6.95      1.24      0.19
•       5.00   -152.05      1.00     -6.01     -1.67      6.81     -1.59      0.31
•       5.00   -153.25      1.00     -5.94     -1.43      6.65      2.01      0.15
•       5.00   -155.96      1.00     -5.95     -1.19      6.51      1.68      0.22
•       5.00   -158.46      1.00     -5.89     -1.09      6.34     -1.00      0.12
•       5.00   -159.58      1.00     -5.87     -0.95      6.26      0.49      0.04
•       5.00   -161.92      1.00     -5.88     -0.79      6.18     -0.46      0.35
•       5.00   -163.88      1.00     -5.86     -0.65      6.10      1.14      0.05
•       5.00   -166.13      1.00     -5.82     -0.61      6.00     -1.01      0.04
•       5.00   -167.61      1.00     -5.81     -0.54      5.95     -0.97      0.00
•       5.00   -170.31      1.00     -5.78     -0.42      5.86     -1.00     -0.01
•       5.00   -172.04      1.00     -5.75     -0.23      5.81      2.48      0.06
•       5.00   -173.97      1.00     -5.73     -0.27      5.76     -2.00      0.21
•       5.00   -174.75      1.00     -5.72     -0.27      5.74     -2.49      0.09
•       5.00   -175.85      1.00     -5.70     -0.24      5.72     -2.48      0.08
•       5.00   -178.04      1.00     -5.68     -0.16      5.68     -1.01     -0.07
•       5.00   -180.17      1.00     -5.66     -0.01      5.66     -2.03      0.15
•       6.00    -31.06      0.70      4.48    -14.02      5.23     -0.35      5.86
•       6.00    -32.02      0.75      4.77    -16.14      5.62     -0.98      5.63
•       6.00    -32.99      0.75      4.97    -17.18      5.92     -0.27      5.28
•       6.00    -33.94      0.80      5.13    -19.19      6.18      0.37      5.27
•       6.00    -34.97      0.80      5.27    -20.17      6.44      1.05      5.05
•       6.00    -36.08      0.80      5.36    -21.01      6.63     -0.05      4.98
•       6.00    -36.97      0.85      5.46    -21.85      6.85      1.39      4.69
•       6.00    -38.07      0.85      5.51    -22.53      6.99      0.24      4.67
•       6.00    -38.92      0.85      5.57    -23.23      7.16      1.14      4.39
•       6.00    -40.07      0.80      5.61    -23.90      7.33      1.96      4.37
•       6.00    -40.97      0.90      5.59    -27.21      7.41     -0.08      4.91
•       6.00    -41.95      0.90      5.59    -27.78      7.53      1.97      4.83
•       6.00    -42.95      0.90      5.58    -28.30      7.63      2.02      4.77
•       6.00    -43.95      0.90      5.55    -28.75      7.73      2.08      4.72
•       6.00    -44.95      0.90      5.48    -28.96      7.75      2.16      4.70
•       6.00    -46.03      0.90      5.43    -29.32      7.83      0.30      4.65
•       6.00    -46.95      0.90      5.38    -29.53      7.90      2.30      4.57
•       6.00    -48.04      0.90      5.32    -29.76      7.97      0.42      4.50
•       6.00    -49.94      0.90      5.19    -31.80      8.09      2.42      4.82
•       6.00    -60.06      1.00      4.24    -31.61      8.53      1.15      3.91
•       6.00    -70.05      1.00      2.99    -26.79      8.70      1.46      2.76
•       6.00    -80.05      1.00      1.54    -21.18      8.77      1.10      1.97
•       6.00    -89.92      1.00      0.00    -15.39      8.67      2.54      1.41
•       6.00    -99.93      1.00     -1.61    -28.99      9.32      4.50      1.06
•       6.00   -109.94      1.00     -3.15    -21.17      9.18      3.76      0.78
•       6.00   -119.95      1.00     -4.48    -14.99      8.94      2.69      0.67
•       6.00   -125.08      1.00     -5.08    -12.24      8.85      0.92      0.72
•       6.00   -129.86      1.00     -5.56     -9.55      8.66      1.94      0.59
•       6.00   -135.35      1.00     -6.03     -7.11      8.50     -1.18      0.61
•       6.00   -140.08      1.00     -6.35     -5.11      8.27      0.58      0.57
•       6.00   -142.27      1.00     -6.43     -4.53      8.15     -1.42      0.48
•       6.00   -144.07      1.00     -6.55     -4.06      8.11     -1.44      0.43
•       6.00   -146.07      1.00     -6.61     -3.55      7.98     -1.50      0.41
•       6.00   -147.93      1.00     -6.66     -3.09      7.86     -0.04      0.25
•       6.00   -149.93      1.00     -6.71     -2.62      7.75      1.88      0.27
•       6.00   -151.93      1.00     -6.76     -2.36      7.67     -0.07      0.19
•       6.00   -153.94      1.00     -6.78     -1.99      7.54      1.80      0.23
•       6.00   -155.92      1.00     -6.78     -1.81      7.43     -0.08      0.15
•       6.00   -157.95      1.00     -6.80     -1.51      7.33      1.74      0.19
•       6.00   -160.05      1.00     -6.80     -1.39      7.24     -1.59      0.23
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       6.00   -161.07      1.00     -6.78     -1.14      7.17      2.51      0.16
•       6.00   -164.05      1.00     -6.78     -1.03      7.06     -1.60      0.18
•       6.00   -165.95      1.00     -6.77     -0.79      6.98      1.67      0.11
•       6.00   -167.70      1.00     -6.75     -0.72      6.91      0.56     -0.11
•       6.00   -169.92      1.00     -6.74     -0.48      6.84      2.49      0.07
•       6.00   -171.92      1.00     -6.72     -0.47      6.79     -0.11     -0.01
•       6.00   -173.69      1.00     -6.69     -0.36      6.73      0.54     -0.16
•       6.00   -174.76      1.00     -6.68     -0.37      6.71     -0.96     -0.08
•       6.00   -176.63      1.00     -6.65     -0.16      6.67      1.02      0.15
•       6.00   -177.99      1.00     -6.63     -0.11      6.63      1.03      0.14
•       6.00    179.67      1.00     -6.60      0.13      6.60      2.54     -0.09
•       7.00    -30.96      0.65      4.88    -17.62      5.69      1.35      5.99
•       7.00    -31.93      0.70      5.16    -20.23      6.08      0.27      5.83
•       7.00    -33.03      0.70      5.34    -21.46      6.37     -0.73      5.59
•       7.00    -34.03      0.70      5.48    -22.51      6.60     -0.51      5.36
•       7.00    -34.93      0.75      5.62    -24.99      6.86      0.66      5.42
•       7.00    -35.97      0.75      5.69    -25.90      7.03     -0.40      5.33
•       7.00    -37.07      0.75      5.77    -26.85      7.23      0.49      5.28
•       7.00    -38.06      0.75      5.79    -27.56      7.35      0.63      5.20
•       7.00    -39.06      0.75      5.81    -28.25      7.49      0.75      5.12
•       7.00    -40.06      0.75      5.82    -28.87      7.61      0.81      5.07
•       7.00    -40.97      0.75      5.82    -29.43      7.72      0.12      4.91
•       7.00    -42.06      0.75      5.75    -29.74      7.75      0.96      5.00
•       7.00    -43.06      0.75      5.72    -30.14      7.83      1.03      4.96
•       7.00    -43.99      0.75      5.68    -30.52      7.91      0.35      4.80
•       7.00    -45.07      0.75      5.64    -30.80      7.99      1.16      4.84
•       7.00    -46.07      0.75      5.60    -31.03      8.06      1.22      4.77
•       7.00    -47.07      0.75      5.54    -31.19      8.14      1.28      4.68
•       7.00    -48.08      0.75      5.45    -31.12      8.15      1.37      4.61
•       7.00    -50.07      0.75      5.29    -30.97      8.24      1.51      4.37
•       7.00    -61.02      0.90      4.21    -34.66      8.65      4.04      4.29
•       7.00    -69.95      1.00      3.07    -34.04      8.94      3.57      3.57
•       7.00    -80.08      1.00      1.56    -25.98      9.00      2.35      2.24
•       7.00    -90.04      1.00      0.01    -18.62      8.95      1.03      1.53
•       7.00    -99.63      1.00     -1.61    -34.30      9.53      4.34      1.06
•       7.00   -110.07      1.00     -3.23    -25.85      9.50      2.97      0.75
•       7.00   -120.05      1.00     -4.67    -18.81      9.36      1.67      0.62
•       7.00   -124.95      1.00     -5.30    -15.29      9.23      2.89      0.50
•       7.00   -129.96      1.00     -5.82    -12.05      9.05      2.37      0.48
•       7.00   -135.02      1.00     -6.30     -9.31      8.93      0.17      0.46
•       7.00   -139.96      1.00     -6.65     -6.89      8.71     -0.15      0.41
•       7.00   -142.54      1.00     -6.81     -5.82      8.59     -0.74      0.55
•       7.00   -143.86      1.00     -6.91     -5.20      8.55      1.01      0.27
•       7.00   -146.41      1.00     -7.05     -4.50      8.47      0.13      0.27
•       7.00   -148.13      1.00     -7.12     -4.09      8.40     -0.37      0.45
•       7.00   -149.87      1.00     -7.18     -3.59      8.30      1.59      0.20
•       7.00   -152.24      1.00     -7.25     -3.20      8.20     -1.51      0.34
•       7.00   -154.07      1.00     -7.33     -2.78      8.15      0.44      0.36
•       7.00   -155.93      1.00     -7.38     -2.51      8.09     -0.07      0.16
•       7.00   -158.12      1.00     -7.42     -2.19      8.00     -1.09      0.34
•       7.00   -159.87      1.00     -7.45     -1.87      7.93      1.35      0.09
•       7.00   -161.93      1.00     -7.48     -1.58      7.86      1.81      0.14
•       7.00   -163.87      1.00     -7.49     -1.37      7.80      1.28      0.04
•       7.00   -166.06      1.00     -7.50     -1.22      7.74     -1.61      0.18
•       7.00   -167.94      1.00     -7.55     -0.93      7.72      1.73      0.09
•       7.00   -168.95      1.00     -7.55     -0.88      7.69     -0.43      0.32
•       7.00   -172.06      1.00     -7.53     -0.68      7.60     -1.62      0.11
•       7.00   -173.95      1.00     -7.51     -0.44      7.55      1.68      0.04
•       7.00   -174.92      1.00     -7.50     -0.45      7.53     -0.12     -0.04
•       7.00   -175.95      1.00     -7.49     -0.31      7.51      1.66      0.02
•       7.00   -178.64      1.00     -7.44     -0.20      7.45     -0.54      0.28
•       7.00   -179.86      1.00     -7.43     -0.14      7.43     -2.44      0.03
•       8.00    -30.93      0.60      5.17    -20.94      6.02      0.23      6.19
•       8.00    -32.04      0.65      5.40    -23.86      6.37     -0.48      6.34
•       8.00    -33.03      0.65      5.57    -25.17      6.64      1.52      6.04
•       8.00    -33.97      0.65      5.72    -26.41      6.91     -0.45      5.74
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       8.00    -34.97      0.65      5.83    -27.46      7.12     -0.30      5.58
•       8.00    -35.98      0.65      5.92    -28.49      7.33     -0.15      5.43
•       8.00    -36.98      0.65      5.93    -29.17      7.43     -0.07      5.40
•       8.00    -37.98      0.65      5.96    -29.89      7.57      0.00      5.34
•       8.00    -39.06      0.65      5.98    -30.57      7.69      0.83      5.38
•       8.00    -40.06      0.65      5.92    -30.97      7.73      0.93      5.39
•       8.00    -40.99      0.65      5.90    -31.48      7.83      0.24      5.25
•       8.00    -41.99      0.65      5.87    -31.93      7.91      0.32      5.21
•       8.00    -43.00      0.65      5.84    -32.33      8.00      0.40      5.16
•       8.00    -44.06      0.65      5.80    -32.66      8.07      1.22      5.20
•       8.00    -44.92      0.70      5.68    -35.28      8.15      0.53      5.36
•       8.00    -45.11      0.70      5.67    -35.30      8.15      0.52      5.38
•       8.00    -47.06      0.65      5.59    -32.94      8.21      1.50      4.95
•       8.00    -48.00      0.65      5.52    -32.91      8.27      0.84      4.72
•       8.00    -50.07      0.65      5.39    -32.69      8.38      3.24      4.51
•       8.00    -60.14      0.75      4.37    -34.61      8.76      4.07      4.16
•       8.00    -69.78      0.90      2.99    -35.90      9.02      2.16      3.58
•       8.00    -80.08      1.00      1.60    -31.61      9.27      3.18      2.63
•       8.00    -90.08      1.00      0.00    -22.14      9.22      2.13      1.63
•       8.00   -109.84      1.00     -3.29    -30.63      9.76      6.36      0.57
•       8.00   -120.08      1.00     -4.87    -22.63      9.72      3.14      0.48
•       8.00   -125.07      1.00     -5.51    -18.68      9.61      2.37      0.46
•       8.00   -129.93      1.00     -6.06    -14.96      9.44      2.51      0.32
•       8.00   -135.08      1.00     -6.59    -11.70      9.32      1.09      0.46
•       8.00   -140.04      1.00     -6.96     -8.83      9.09      0.17      0.40
•       8.00   -141.97      1.00     -7.09     -7.83      9.00      0.91      0.34
•       8.00   -143.95      1.00     -7.22     -6.97      8.94      0.10      0.35
•       8.00   -146.13      1.00     -7.38     -6.10      8.91      0.01      0.43
•       8.00   -147.47      1.00     -7.46     -5.52      8.85      0.88      0.40
•       8.00   -150.92      1.00     -7.60     -4.54      8.70     -0.81      0.43
•       8.00   -151.33      1.00     -7.61     -4.41      8.68      0.21      0.20
•       8.00   -154.47      1.00     -7.74     -3.59      8.57      2.08      0.23
•       8.00   -156.50      1.00     -7.83     -3.27      8.55     -0.92      0.34
•       8.00   -158.27      1.00     -7.91     -2.84      8.51      1.50      0.11
•       8.00   -160.01      1.00     -7.95     -2.52      8.46      1.49      0.08
•       8.00   -161.93      1.00     -7.99     -2.18      8.40      1.88      0.14
•       8.00   -164.07      1.00     -8.02     -1.94      8.34     -1.55      0.21
•       8.00   -165.87      1.00     -8.04     -1.60      8.29      1.40      0.03
•       8.00   -167.88      1.00     -8.06     -1.33      8.24      1.34      0.02
•       8.00   -169.87      1.00     -8.07     -1.08      8.20      1.32     -0.01
•       8.00   -172.07      1.00     -8.07     -0.94      8.15     -1.67      0.13
•       8.00   -173.92      1.00     -8.10     -0.71      8.15     -0.17     -0.03
•       8.00   -174.93      1.00     -8.11     -0.54      8.14      1.76      0.02
•       8.00   -175.93      1.00     -8.10     -0.45      8.12      1.75      0.01
•       8.00   -177.93      1.00     -8.08     -0.30      8.08      1.73      0.00
•       8.00    179.90      1.00     -8.05      0.04      8.05      0.25      0.09
•       9.00    -31.06      0.55      5.29    -23.52      6.18     -0.33      6.76
•       9.00    -31.93      0.55      5.53    -25.06      6.52      0.72      6.22
•       9.00    -33.03      0.55      5.75    -26.54      6.85      1.67      5.96
•       9.00    -34.06      0.55      5.86    -27.62      7.07      0.43      5.81
•       9.00    -34.99      0.55      5.98    -28.71      7.30     -0.17      5.55
•       9.00    -36.01      0.55      6.00    -29.46      7.43     -0.09      5.50
•       9.00    -36.99      0.55      6.04    -30.21      7.57     -0.02      5.43
•       9.00    -38.06      0.55      6.07    -30.91      7.70      0.82      5.47
•       9.00    -39.00      0.55      6.01    -31.34      7.75      0.16      5.37
•       9.00    -40.06      0.55      6.00    -31.85      7.84      1.01      5.43
•       9.00    -41.06      0.55      5.98    -32.30      7.93      1.09      5.38
•       9.00    -41.94      0.60      5.91    -35.42      8.06      0.36      5.63
•       9.00    -43.03      0.55      5.92    -33.03      8.11      0.49      5.16
•       9.00    -44.00      0.55      5.85    -33.16      8.15      0.59      5.09
•       9.00    -45.04      0.55      5.77    -33.19      8.18      0.70      4.99
•       9.00    -46.05      0.55      5.71    -33.22      8.25      0.79      4.87
•       9.00    -46.95      0.60      5.59    -36.59      8.34      0.77      5.41
•       9.00    -48.34      0.60      5.49    -36.60      8.41      0.98      5.20
•       9.00    -49.95      0.55      5.44    -32.50      8.47      3.05      4.22
•       9.00    -61.34      0.65      4.25    -34.44      8.89      1.83      3.89
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       9.00    -89.92      1.00      0.01    -25.69      9.41      3.66      1.56
•       9.00   -119.92      1.00     -5.02    -26.40     10.02      5.60      0.12
•       9.00   -125.07      1.00     -5.69    -22.19      9.95      2.85      0.24
•       9.00   -130.06      1.00     -6.30    -18.12      9.81      1.98      0.26
•       9.00   -135.00      1.00     -6.86    -14.41      9.71      1.90      0.26
•       9.00   -139.95      1.00     -7.28    -11.09      9.50      2.45      0.25
•       9.00   -142.04      1.00     -7.41     -9.98      9.41      0.44      0.32
•       9.00   -144.04      1.00     -7.57     -8.93      9.36      0.27      0.32
•       9.00   -145.92      1.00     -7.71     -7.94      9.30      1.41      0.21
•       9.00   -147.90      1.00     -7.82     -7.04      9.22      0.96      0.18
•       9.00   -150.04      1.00     -7.90     -6.30      9.14     -0.12      0.31
•       9.00   -151.84      1.00     -7.99     -5.59      9.06      1.49      0.20
•       9.00   -153.79      1.00     -8.07     -4.95      8.99      0.65      0.22
•       9.00   -156.11      1.00     -8.17     -4.39      8.95     -0.08      0.38
•       9.00   -158.16      1.00     -8.30     -3.81      8.94      0.12      0.30
•       9.00   -160.87      1.00     -8.38     -3.14      8.87      0.61      0.28
•       9.00   -162.18      1.00     -8.41     -2.86      8.83      0.51      0.31
•       9.00   -164.14      1.00     -8.44     -2.54      8.78     -0.25      0.30
•       9.00   -166.68      1.00     -8.49     -1.99      8.72      0.47      0.23
•       9.00   -168.52      1.00     -8.50     -1.78      8.68     -1.55      0.16
•       9.00   -170.09      1.00     -8.52     -1.48      8.64      0.28      0.20
•       9.00   -172.33      1.00     -8.52     -1.22      8.60     -1.61      0.12
•       9.00   -174.23      1.00     -8.52     -0.94      8.57     -1.14      0.17
•       9.00   -174.92      1.00     -8.52     -0.89      8.55     -1.66      0.11
•       9.00   -176.09      1.00     -8.53     -0.65      8.55      0.27      0.17
•       9.00   -177.84      1.00     -8.54     -0.53      8.55     -0.19     -0.06
•       9.00    179.86      1.00     -8.54      0.14      8.54      1.25     -0.13
•      10.00    -30.98      0.50      5.31    -27.05      6.20     -1.03      7.87
•      10.00    -31.97      0.55      5.59    -29.04      6.60     -0.60      7.37
•      10.00    -33.04      0.50      5.80    -30.60      6.91      1.61      7.17
•      10.00    -33.97      0.55      5.91    -31.83      7.14     -0.38      6.99
•      10.00    -34.97      0.55      6.00    -32.90      7.33     -0.44      6.93
•      10.00    -35.86      0.60      6.02    -36.00      7.54     -0.56      7.16
•      10.00    -36.97      0.55      6.09    -34.73      7.63     -0.23      6.90
•      10.00    -37.99      0.55      6.04    -35.68      7.77     -0.12      6.45
•      10.00    -39.12      0.55      6.04    -36.48      7.90     -0.10      6.44
•      10.00    -41.93      0.55      5.93    -38.10      8.15      0.36      6.27
•      10.00    -44.04      0.55      5.77    -38.83      8.23      0.66      6.21
•      10.00    -60.08      0.55      4.42    -34.16      8.89      1.96      3.74
•      10.00    -69.98      0.65      3.12    -33.91      9.15      2.56      3.10
•      10.00    -89.94      1.00     -0.01    -29.63      9.65      4.89      1.70
•      10.00   -120.46      1.00     -5.25    -29.65     10.31      4.57     -0.14
•      10.00   -124.92      1.00     -5.91    -25.72     10.29      5.77     -0.12
•      10.00   -130.08      1.00     -6.55    -21.42     10.18      3.46      0.08
•      10.00   -135.08      1.00     -7.14    -17.37     10.10      2.47      0.16
•      10.00   -139.95      1.00     -7.58    -13.68      9.90      3.07      0.12
•      10.00   -141.95      1.00     -7.73    -12.37      9.81      2.81      0.14
•      10.00   -143.95      1.00     -7.90    -11.16      9.76      2.57      0.15
•      10.00   -145.95      1.00     -8.06    -10.06      9.71      2.36      0.17
•      10.00   -147.92      1.00     -8.16     -9.06      9.63      1.68      0.13
•      10.00   -150.04      1.00     -8.27     -8.15      9.55      0.23      0.24
•      10.00   -151.96      1.00     -8.37     -7.23      9.48      1.89      0.19
•      10.00   -153.90      1.00     -8.45     -6.40      9.41      1.49      0.13
•      10.00   -155.96      1.00     -8.56     -5.59      9.37      1.64      0.18
•      10.00   -157.96      1.00     -8.68     -4.85      9.36      1.52      0.17
•      10.00   -159.87      1.00     -8.73     -4.29      9.30      1.16      0.09
•      10.00   -162.03      1.00     -8.78     -3.76      9.24      0.11      0.15
•      10.00   -163.97      1.00     -8.83     -3.19      9.19      1.15      0.06
•      10.00   -166.18      1.00     -8.86     -2.81      9.13     -0.05      0.26
•      10.00   -167.99      1.00     -8.89     -2.27      9.09      1.05      0.13
•      10.00   -169.95      1.00     -8.90     -1.94      9.04      0.50      0.05
•      10.00   -171.94      1.00     -8.91     -1.52      9.00      1.57      0.01
•      10.00   -174.62      1.00     -8.91     -1.09      8.95      1.37     -0.05
•      10.00   -175.25      1.00     -8.91     -1.11      8.94     -1.58      0.08
•      10.00   -176.67      1.00     -8.93     -0.80      8.94      0.31      0.17
•      10.00   -177.83      1.00     -8.94     -0.75      8.94     -1.63      0.07
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•      10.00   -179.77      1.00     -8.93     -0.05      8.93      0.56     -0.14
•      11.00    -31.01      0.50      5.28    -28.36      6.15      1.01      8.57
•      11.00    -31.97      0.50      5.58    -30.48      6.58     -0.76      8.02
•      11.00    -32.98      0.50      5.79    -32.13      6.91     -0.63      7.74
•      11.00    -33.97      0.50      5.93    -33.45      7.16     -0.52      7.61
•      11.00    -34.98      0.50      6.01    -34.56      7.35     -0.49      7.58
•      11.00    -35.96      0.50      6.08    -35.99      7.61     -0.40      7.01
•      11.00    -42.61      0.55      6.13    -40.84      7.94      1.97     11.18
•      11.00    -43.00      0.45      5.97    -32.87      8.15      2.83      5.08
•      11.00    -44.04      0.45      5.89    -32.80      8.18      2.94      4.96
•      11.00    -45.03      0.45      5.83    -32.71      8.24      3.03      4.80
•      11.00    -46.03      0.45      5.77    -32.53      8.30      3.10      4.64
•      11.00    -89.72      1.00      0.07    -33.89      9.76      5.97      2.03
•      11.00   -120.29      1.00     -5.33    -33.59     10.62      8.09     -0.35
•      11.00   -124.91      1.00     -6.13    -29.31     10.67      6.81     -0.39
•      11.00   -129.92      1.00     -6.83    -24.84     10.62      5.78     -0.30
•      11.00   -134.92      1.00     -7.45    -20.52     10.53      4.79     -0.19
•      11.00   -139.92      1.00     -7.90    -16.55     10.32      3.32     -0.11
•      11.00   -141.91      1.00     -8.05    -15.10     10.23      3.00     -0.08
•      11.00   -144.08      1.00     -8.22    -13.75     10.16      1.86      0.12
•      11.00   -146.08      1.00     -8.40    -12.50     10.13      1.59      0.15
•      11.00   -147.92      1.00     -8.52    -11.32     10.05      2.21      0.01
•      11.00   -149.95      1.00     -8.64    -10.21      9.97      2.50      0.07
•      11.00   -151.91      1.00     -8.74     -9.15      9.90      1.81      0.04
•      11.00   -153.95      1.00     -8.84     -8.12      9.84      2.14      0.10
•      11.00   -156.17      1.00     -8.92     -7.21      9.77      0.81      0.27
•      11.00   -157.99      1.00     -9.06     -6.24      9.76      1.71      0.13
•      11.00   -159.91      1.00     -9.13     -5.39      9.72      1.63      0.06
•      11.00   -162.12      1.00     -9.18     -4.71      9.66      0.14      0.23
•      11.00   -163.84      1.00     -9.23     -4.05      9.61      1.09      0.02
•      11.00   -166.05      1.00     -9.27     -3.46      9.55      0.55      0.14
•      11.00   -167.93      1.00     -9.29     -2.96      9.50      0.36      0.07
•      11.00   -170.08      1.00     -9.31     -2.41      9.45      0.76      0.03
•      11.00   -171.90      1.00     -9.32     -1.96      9.41      0.41     -0.07
•      11.00   -173.95      1.00     -9.32     -1.49      9.37      0.56     -0.08
•      11.00   -175.01      1.00     -9.33     -1.36      9.37      0.48      0.07
•      11.00   -175.98      1.00     -9.34     -1.18      9.36      0.61     -0.01
•      11.00   -177.91      1.00     -9.34     -0.85      9.35      0.28      0.07
•      11.00   -180.06      1.00     -9.31     -0.09      9.31     -0.42      0.07
•      12.00    -31.02      0.40      5.21    -27.04      6.08      0.93      8.31
•      12.00    -32.03      0.40      5.55    -29.22      6.54      1.51      7.64
•      12.00    -33.02      0.40      5.80    -30.84      6.91      1.64      7.27
•      12.00    -79.69      0.65      1.68    -33.88      9.50      3.22      2.42
•      12.00   -117.85      1.00     -5.54    -35.95     11.08      7.01     -2.31
•      12.00   -125.07      1.00     -6.44    -30.95     11.21      5.91     -0.56
•      12.00   -129.31      1.00     -7.06    -27.04     11.19      6.54     -0.44
•      12.00   -134.92      1.00     -7.80    -21.73     11.03      5.23     -0.42
•      12.00   -140.07      1.00     -8.29    -17.61     10.84      2.29     -0.16
•      12.00   -142.07      1.00     -8.45    -16.09     10.73      1.95     -0.11
•      12.00   -144.06      1.00     -8.59    -14.68     10.63      1.66     -0.08
•      12.00   -146.06      1.00     -8.75    -13.37     10.57      1.37     -0.03
•      12.00   -147.92      1.00     -8.87    -12.12     10.47      2.48     -0.12
•      12.00   -150.09      1.00     -8.99    -10.95     10.38      1.41      0.07
•      12.00   -152.05      1.00     -9.08     -9.83     10.30      0.71      0.05
•      12.00   -154.05      1.00     -9.17     -8.75     10.21      0.52      0.07
•      12.00   -156.05      1.00     -9.28     -7.72     10.16      0.33      0.09
•      12.00   -158.05      1.00     -9.40     -6.72     10.13      0.96      0.10
•      12.00   -159.99      1.00     -9.45     -5.83     10.06      0.67      0.06
•      12.00   -161.96      1.00     -9.51     -4.98     10.00      1.54      0.09
•      12.00   -163.97      1.00     -9.55     -4.33      9.94      0.59      0.05
•      12.00   -165.94      1.00     -9.59     -3.67      9.88      1.70      0.04
•      12.00   -167.89      1.00     -9.61     -3.11      9.82      1.07     -0.02
•      12.00   -170.10      1.00     -9.62     -2.63      9.76      0.01      0.16
•      12.00   -171.99      1.00     -9.67     -2.11      9.76      1.01      0.06
•      12.00   -174.05      1.00     -9.68     -1.75      9.74     -0.88      0.08
•      12.00   -174.94      1.00     -9.67     -1.51      9.71      0.62     -0.02
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•      12.00   -175.97      1.00     -9.67     -1.34      9.69      0.15      0.00
•      12.00   -178.03      1.00     -9.64     -0.98      9.65      0.16      0.07
•      12.00   -180.09      1.00     -9.61     -0.04      9.61     -0.93      0.07
•      13.00   -125.52      1.00     -6.81    -33.64     11.68      5.93     -0.95
•      13.00   -129.31      1.00     -7.39    -30.39     11.72      7.41     -0.73
•      13.00   -135.06      1.00     -8.23    -24.96     11.63      4.49     -0.53
•      13.00   -139.91      1.00     -8.75    -20.50     11.42      4.99     -0.49
•      13.00   -141.93      1.00     -8.94    -18.87     11.34      4.56     -0.41
•      13.00   -143.92      1.00     -9.08    -17.35     11.23      3.69     -0.38
•      13.00   -145.92      1.00     -9.21    -15.89     11.12      3.36     -0.33
•      13.00   -147.92      1.00     -9.33    -14.51     11.02      3.06     -0.28
•      13.00   -149.92      1.00     -9.48    -13.13     10.96      2.75     -0.24
•      13.00   -152.38      1.00     -9.60    -11.62     10.85      3.04     -0.01
•      13.00   -154.06      1.00     -9.68    -10.59     10.78      0.90     -0.05
•      13.00   -156.09      1.00     -9.77     -9.37     10.69      1.19      0.03
•      13.00   -158.85      1.00     -9.86     -7.82     10.58      2.40      0.05
•      13.00   -160.75      1.00     -9.94     -6.82     10.53      2.21      0.08
•      13.00   -162.83      1.00     -9.98     -5.81     10.45      2.04      0.09
•      13.00   -164.82      1.00    -10.01     -4.93     10.38      1.90      0.10
•      13.00   -165.98      1.00    -10.03     -4.43     10.33      1.50      0.03
•      13.00   -168.00      1.00    -10.03     -3.81     10.26      0.23      0.02
•      13.00   -170.03      1.00    -10.04     -3.16     10.19      0.56      0.07
•      13.00   -171.97      1.00    -10.06     -2.62     10.16      0.37      0.00
•      13.00   -173.88      1.00    -10.09     -2.05     10.14      0.98     -0.06
•      13.00   -175.00      1.00    -10.08     -1.87     10.12     -0.06      0.02
•      13.00   -175.93      1.00    -10.07     -1.63     10.09      0.71     -0.04
•      13.00   -177.96      1.00    -10.04     -1.18     10.04      1.18      0.01
•      13.00   -180.10      1.00    -10.00     -0.12     10.00     -0.93      0.08
•      14.00   -131.22      1.00     -8.01    -33.87     12.12      6.28     -1.32
•      14.00   -134.94      1.00     -8.58    -30.57     12.15      6.71     -0.95
•      14.00   -140.11      1.00     -9.24    -26.10     12.09      4.18     -0.62
•      14.00   -142.10      1.00     -9.47    -24.35     12.03      3.79     -0.56
•      14.00   -144.06      1.00     -9.68    -22.60     11.96      3.94     -0.51
•      14.00   -145.50      1.00     -9.79    -21.47     11.91      5.43     -0.53
•      14.00   -147.71      1.00     -9.97    -19.65     11.82      5.07     -0.50
•      14.00   -149.93      1.00    -10.14    -17.61     11.72      3.76     -0.46
•      14.00   -151.92      1.00    -10.27    -15.98     11.64      3.40     -0.41
•      14.00   -152.99      1.00    -10.32    -15.28     11.60      3.94     -0.27
•      14.00   -155.92      1.00    -10.46    -12.88     11.46      2.75     -0.31
•      14.00   -157.93      1.00    -10.56    -11.39     11.38      2.95     -0.24
•      14.00   -160.06      1.00    -10.60    -10.06     11.29      0.82     -0.10
•      14.00   -162.34      1.00    -10.65     -8.54     11.18      2.49      0.01
•      14.00   -163.91      1.00    -10.68     -7.46     11.11      1.71     -0.17
•      14.00   -166.18      1.00    -10.69     -6.31     11.02      0.59      0.07
•      14.00   -167.91      1.00    -10.73     -5.15     10.97      1.83     -0.11
•      14.00   -169.95      1.00    -10.73     -4.27     10.90      1.73     -0.04
•      14.00   -171.82      1.00    -10.72     -3.53     10.82      0.84     -0.17
•      14.00   -173.94      1.00    -10.69     -2.78     10.75      1.58     -0.04
•      14.00   -174.88      1.00    -10.68     -2.45     10.72      1.01     -0.10
•      14.00   -175.93      1.00    -10.66     -2.17     10.68      0.79     -0.07
•      14.00   -178.12      1.00    -10.61     -1.61     10.62     -0.40      0.10
•      14.00   -179.89      1.00    -10.58     -0.05     10.58      0.97     -0.09
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

Modern boat – forces
•     Wind      Wind      Total     Total     Total     Total     Total     Total     Total
•     vel       dir       residual  frict     induced   heel      driving   heeling   lift
•                         resist    resist    resist    resist    force     force     force
•     (m/s)     (deg)     (N)       (N)       (N)       (N)       (N)       (N)
•       3.00    -31.00        2.      124.      222.        0.      123.    -1630.        0.
•       3.00    -32.01        2.      187.      156.       -1.      188.    -1690.        0.
•       3.00    -32.98        2.      222.      184.       -1.      219.    -2006.        0.
•       3.00    -33.94        4.      252.      207.       -2.      251.    -2234.        0.
•       3.00    -35.00        7.      284.      190.       -3.      279.    -2354.        0.
•       3.00    -36.06        9.      317.      217.       -5.      323.    -2618.        0.
•       3.00    -37.06       14.      348.      216.       -7.      357.    -2747.        0.
•       3.00    -37.97       18.      380.      224.       -8.      389.    -2866.        0.
•       3.00    -39.05       25.      409.      222.      -10.      432.    -2994.        0.
•       3.00    -39.97       31.      438.      224.      -13.      456.    -3086.        0.
•       3.00    -41.02       38.      468.      194.      -15.      473.    -3160.        0.
•       3.00    -41.92       49.      493.      205.      -17.      503.    -3244.        0.
•       3.00    -42.94       57.      520.      180.      -20.      526.    -3319.        0.
•       3.00    -43.94       66.      547.      177.      -23.      557.    -3405.        0.
•       3.00    -45.03       81.      568.      187.      -25.      601.    -3490.        0.
•       3.00    -46.09       92.      593.      207.      -28.      658.    -3598.        0.
•       3.00    -46.91      102.      618.      198.      -31.      663.    -3630.        0.
•       3.00    -47.94      120.      637.      168.      -34.      684.    -3663.        0.
•       3.00    -50.07      145.      680.      216.      -40.      806.    -3827.        0.
•       3.00    -59.93      289.      837.      129.      -62.     1034.    -3914.        0.
•       3.00    -70.05      398.      926.      112.      -70.     1243.    -3680.        0.
•       3.00    -79.89      435.      955.      100.      -64.     1317.    -3239.        0.
•       3.00    -89.88      400.      927.       74.      -48.     1274.    -2629.        0.
•       3.00    -99.90      777.     1121.       98.     -114.     1890.    -3446.        0.
•       3.00   -110.09      747.     1108.       77.      -93.     1862.    -2910.        0.
•       3.00   -119.93      563.     1027.       16.      -58.     1462.    -2039.        0.
•       3.00   -124.88      420.      943.       36.      -38.     1299.    -1632.        0.
•       3.00   -129.93      275.      821.        6.      -21.     1032.    -1164.        0.
•       3.00   -134.96      166.      716.       26.      -12.      897.     -889.        0.
•       3.00   -140.10       96.      603.       18.       -6.      716.     -616.        0.
•       3.00   -141.90       78.      560.       15.       -4.      624.     -500.        0.
•       3.00   -144.14       58.      524.       19.       -3.      613.     -453.        0.
•       3.00   -145.73       47.      486.       14.       -2.      513.     -349.        0.
•       3.00   -148.13       34.      451.       16.       -2.      479.     -295.        0.
•       3.00   -149.82       27.      419.       12.       -1.      435.     -244.        0.
•       3.00   -152.15       20.      392.       12.       -1.      434.     -223.        0.
•       3.00   -154.08       16.      367.        5.       -1.      413.     -194.        0.
•       3.00   -155.92       13.      346.        2.        0.      345.     -144.        0.
•       3.00   -158.52       10.      324.       15.        0.      324.     -120.        0.
•       3.00   -160.12        9.      315.        3.        0.      346.     -125.        0.
•       3.00   -161.96        8.      303.       12.        0.      322.     -103.        0.
•       3.00   -164.07        7.      293.        3.        0.      318.      -91.        0.
•       3.00   -165.98        7.      286.        5.        0.      299.      -74.        0.
•       3.00   -167.97        6.      277.       10.        0.      292.      -62.        0.
•       3.00   -169.93        5.      271.        1.        0.      273.      -45.        0.
•       3.00   -172.11        4.      265.        1.        0.      281.      -42.        0.
•       3.00   -174.09        4.      260.        8.        0.      271.      -31.        0.
•       3.00   -175.63        4.      256.        4.        0.      274.      -28.        0.
•       3.00   -176.02        4.      255.        9.        0.      262.      -20.        0.
•       3.00   -177.50        4.      251.        5.        0.      257.      -13.        0.
•       3.00   -179.95        3.      249.        0.        0.      255.        9.        0.
•       4.00    -30.96        6.      274.      236.       -4.      262.    -2603.        0.
•       4.00    -31.96       10.      330.      250.       -6.      313.    -2970.        0.
•       4.00    -33.06       18.      382.      318.      -11.      381.    -3536.        0.
•       4.00    -33.97       29.      430.      355.      -16.      427.    -3906.        0.
•       4.00    -35.05       44.      478.      350.      -21.      493.    -4140.        0.
•       4.00    -36.06       59.      526.      375.      -28.      543.    -4524.        0.
•       4.00    -36.92       81.      567.      347.      -34.      560.    -4631.        0.
•       4.00    -37.94      100.      612.      314.      -42.      604.    -4798.        0.
•       4.00    -39.06      126.      647.      374.      -48.      713.    -5052.        0.
•       4.00    -39.92      148.      686.      340.      -56.      724.    -5129.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       4.00    -41.08      172.      725.      355.      -65.      820.    -5348.        0.
•       4.00    -42.07      204.      753.      355.      -72.      876.    -5465.        0.
•       4.00    -43.08      231.      788.      357.      -81.      934.    -5593.        0.
•       4.00    -43.81      256.      820.      330.      -89.      935.    -5627.        0.
•       4.00    -45.03      296.      845.      379.      -96.     1056.    -5805.        0.
•       4.00    -46.07      326.      877.      350.     -105.     1099.    -5880.        0.
•       4.00    -47.15      358.      909.      346.     -114.     1158.    -5970.        0.
•       4.00    -47.96      399.      926.      373.     -119.     1200.    -5996.        0.
•       4.00    -49.83      462.      975.      366.     -134.     1300.    -6101.        0.
•       4.00    -59.45      795.     1129.      311.     -176.     1757.    -6033.        0.
•       4.00    -70.04     1055.     1182.      239.     -171.     2088.    -5432.        0.
•       4.00    -80.41     1106.     1196.      113.     -147.     2142.    -4597.        0.
•       4.00    -90.06      998.     1167.       77.     -110.     2046.    -3690.        0.
•       4.00    -99.92     2105.     1370.      112.     -259.     3180.    -4886.        0.
•       4.00   -110.25     1868.     1330.       54.     -192.     3017.    -3901.        0.
•       4.00   -120.25     1272.     1239.       48.     -112.     2351.    -2659.        0.
•       4.00   -125.13     1008.     1170.       44.      -80.     2166.    -2258.        0.
•       4.00   -129.93      747.     1108.       53.      -55.     1841.    -1792.        0.
•       4.00   -134.94      518.     1017.       40.      -36.     1540.    -1371.        0.
•       4.00   -140.12      348.      899.       25.      -20.     1272.     -989.        0.
•       4.00   -141.95      299.      847.       26.      -15.     1167.     -846.        0.
•       4.00   -144.04      245.      806.       13.      -12.     1022.     -693.        0.
•       4.00   -146.12      208.      758.       20.       -9.      990.     -621.        0.
•       4.00   -148.12      169.      719.       18.       -7.      911.     -530.        0.
•       4.00   -149.51      144.      678.        3.       -6.      776.     -414.        0.
•       4.00   -151.67      123.      642.        3.       -4.      714.     -348.        0.
•       4.00   -153.86       99.      610.       21.       -3.      698.     -314.        0.
•       4.00   -155.99       84.      576.        3.       -2.      620.     -250.        0.
•       4.00   -158.10       68.      554.       13.       -2.      637.     -243.        0.
•       4.00   -159.71       61.      532.       14.       -1.      579.     -198.        0.
•       4.00   -162.05       55.      513.        7.       -1.      605.     -193.        0.
•       4.00   -163.85       50.      497.        3.       -1.      529.     -139.        0.
•       4.00   -165.84       46.      483.        2.       -1.      510.     -114.        0.
•       4.00   -168.16       39.      472.       17.       -1.      510.     -101.        0.
•       4.00   -169.88       36.      461.       12.        0.      497.      -82.        0.
•       4.00   -171.91       34.      452.       17.        0.      500.      -72.        0.
•       4.00   -174.97       31.      439.        5.        0.      505.      -59.        0.
•       4.00   -175.02       31.      440.       16.        0.      474.      -43.        0.
•       4.00   -175.17       31.      437.       10.        0.      498.      -54.        0.
•       4.00   -178.14       29.      430.        3.        0.      475.      -31.        0.
•       4.00   -180.13       28.      426.       12.        0.      462.      -17.        0.
•       5.00    -30.93       26.      413.      372.      -15.      387.    -3997.        0.
•       5.00    -31.92       46.      483.      394.      -24.      454.    -4503.        0.
•       5.00    -32.94       67.      549.      355.      -33.      517.    -4765.        0.
•       5.00    -33.94       97.      607.      416.      -47.      565.    -5463.        0.
•       5.00    -35.08      131.      657.      520.      -60.      678.    -6053.        0.
•       5.00    -35.93      164.      712.      509.      -74.      731.    -6257.        0.
•       5.00    -37.09      207.      757.      475.      -87.      812.    -6484.        0.
•       5.00    -37.93      245.      807.      483.     -102.      870.    -6666.        0.
•       5.00    -39.02      294.      842.      445.     -114.      935.    -6818.        0.
•       5.00    -40.08      336.      887.      468.     -130.     1029.    -7039.        0.
•       5.00    -40.93      389.      919.      507.     -147.     1058.    -7416.        0.
•       5.00    -41.93      437.      957.      501.     -163.     1127.    -7562.        0.
•       5.00    -43.04      486.      993.      454.     -179.     1188.    -7685.        0.
•       5.00    -43.93      533.     1027.      455.     -186.     1287.    -7522.        0.
•       5.00    -44.93      603.     1045.      483.     -202.     1333.    -7890.        0.
•       5.00    -46.04      661.     1071.      432.     -215.     1395.    -7964.        0.
•       5.00    -47.04      719.     1097.      423.     -227.     1465.    -8036.        0.
•       5.00    -48.04      777.     1121.      414.     -239.     1535.    -8093.        0.
•       5.00    -50.08      915.     1144.      434.     -249.     1719.    -8157.        0.
•       5.00    -60.04     1502.     1265.      287.     -288.     2390.    -7738.        0.
•       5.00    -69.96     1868.     1330.      286.     -284.     2901.    -7018.        0.
•       5.00    -80.14     1950.     1344.      162.     -241.     3055.    -5924.        0.
•       5.00    -90.53     1734.     1307.      113.     -171.     2848.    -4541.        0.
•       5.00   -100.06     3283.     1495.       76.     -391.     4528.    -6027.        0.
•       5.00   -109.93     3009.     1461.       91.     -286.     4156.    -4697.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       5.00   -119.97     2325.     1373.       71.     -179.     3572.    -3490.        0.
•       5.00   -125.39     1860.     1329.       14.     -135.     2958.    -2712.        0.
•       5.00   -130.44     1497.     1264.       24.      -96.     2643.    -2231.        0.
•       5.00   -135.11     1164.     1211.       32.      -68.     2383.    -1835.        0.
•       5.00   -140.12      810.     1135.       28.      -44.     2008.    -1374.        0.
•       5.00   -141.93      728.     1100.        1.      -36.     1711.    -1109.        0.
•       5.00   -143.87      631.     1058.       22.      -29.     1620.     -986.        0.
•       5.00   -146.07      531.     1026.       18.      -24.     1627.     -938.        0.
•       5.00   -147.93      463.      976.        0.      -19.     1356.     -718.        0.
•       5.00   -149.87      404.      931.       21.      -15.     1293.     -636.        0.
•       5.00   -152.05      343.      894.       13.      -12.     1204.     -550.        0.
•       5.00   -153.25      306.      855.       24.       -9.     1122.     -478.        0.
•       5.00   -155.96      275.      821.       18.       -7.     1112.     -440.        0.
•       5.00   -158.46      225.      781.        4.       -6.      954.     -328.        0.
•       5.00   -159.58      212.      764.        3.       -5.      924.     -295.        0.
•       5.00   -161.92      198.      745.       11.       -4.     1012.     -317.        0.
•       5.00   -163.88      173.      727.       16.       -3.      891.     -231.        0.
•       5.00   -166.13      159.      704.        4.       -3.      837.     -177.        0.
•       5.00   -167.61      153.      693.        5.       -2.      819.     -154.        0.
•       5.00   -170.31      141.      674.        5.       -2.      795.     -116.        0.
•       5.00   -172.04      134.      662.       26.       -1.      819.     -113.        0.
•       5.00   -173.97      129.      653.       19.       -1.      807.      -93.        0.
•       5.00   -174.75      127.      648.       23.       -1.      778.      -71.        0.
•       5.00   -175.85      124.      643.       23.       -1.      770.      -59.        0.
•       5.00   -178.04      110.      635.        5.       -1.      744.      -30.        0.
•       5.00   -180.17      108.      630.       19.        0.      752.      -29.        0.
•       6.00    -31.06       65.      543.      489.      -35.      530.    -5286.        0.
•       6.00    -32.02      105.      623.      462.      -53.      578.    -5831.        0.
•       6.00    -32.99      149.      687.      468.      -68.      674.    -6136.        0.
•       6.00    -33.94      197.      745.      534.      -87.      754.    -6714.        0.
•       6.00    -34.97      243.      804.      553.     -106.      864.    -7014.        0.
•       6.00    -36.08      301.      850.      515.     -122.      944.    -7214.        0.
•       6.00    -36.97      352.      903.      544.     -142.     1034.    -7438.        0.
•       6.00    -38.07      416.      940.      502.     -157.     1110.    -7587.        0.
•       6.00    -38.92      473.      984.      504.     -176.     1171.    -7722.        0.
•       6.00    -40.07      533.     1027.      466.     -195.     1250.    -7869.        0.
•       6.00    -40.97      611.     1049.      584.     -222.     1277.    -8670.        0.
•       6.00    -41.95      680.     1080.      596.     -238.     1352.    -8783.        0.
•       6.00    -42.95      748.     1109.      590.     -254.     1426.    -8886.        0.
•       6.00    -43.95      810.     1135.      584.     -269.     1502.    -8975.        0.
•       6.00    -44.95      906.     1142.      580.     -273.     1586.    -9015.        0.
•       6.00    -46.03      985.     1163.      548.     -285.     1670.    -9077.        0.
•       6.00    -46.95     1055.     1182.      564.     -296.     1748.    -9118.        0.
•       6.00    -48.04     1136.     1204.      528.     -308.     1837.    -9154.        0.
•       6.00    -49.94     1267.     1238.      576.     -338.     1910.    -9536.        0.
•       6.00    -60.06     2080.     1366.      446.     -409.     2835.    -9442.        0.
•       6.00    -70.05     2674.     1419.      249.     -395.     3579.    -8427.        0.
•       6.00    -80.05     2852.     1442.      160.     -338.     3899.    -7094.        0.
•       6.00    -89.92     2599.     1409.      176.     -245.     3768.    -5546.        0.
•       6.00    -99.93     4639.     1616.      181.     -534.     5697.    -6970.        0.
•       6.00   -109.94     4226.     1570.      133.     -396.     5464.    -5605.        0.
•       6.00   -119.95     3577.     1495.       88.     -266.     4795.    -4253.        0.
•       6.00   -125.08     3050.     1466.       30.     -212.     4338.    -3571.        0.
•       6.00   -129.86     2588.     1408.       59.     -156.     3917.    -2935.        0.
•       6.00   -135.35     2041.     1360.       20.     -109.     3271.    -2202.        0.
•       6.00   -140.08     1638.     1290.       36.      -72.     3005.    -1810.        0.
•       6.00   -142.27     1452.     1256.       18.      -60.     2618.    -1482.        0.
•       6.00   -144.07     1290.     1243.       17.      -53.     2446.    -1325.        0.
•       6.00   -146.07     1149.     1207.       17.      -44.     2282.    -1164.        0.
•       6.00   -147.93     1020.     1173.        0.      -36.     2065.     -986.        0.
•       6.00   -149.93      902.     1141.       32.      -30.     2065.     -938.        0.
•       6.00   -151.93      774.     1120.        0.      -25.     1790.     -754.        0.
•       6.00   -153.94      692.     1085.       27.      -21.     1806.     -723.        0.
•       6.00   -155.92      621.     1054.        0.      -17.     1593.     -581.        0.
•       6.00   -157.95      564.     1028.       23.      -14.     1613.     -559.        0.
•       6.00   -160.05      502.     1005.       14.      -12.     1476.     -456.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       6.00   -161.07      475.      985.       41.      -10.     1502.     -446.        0.
•       6.00   -164.05      438.      957.       13.       -8.     1373.     -336.        0.
•       6.00   -165.95      412.      937.       18.       -6.     1375.     -307.        0.
•       6.00   -167.70      390.      919.        8.       -5.     1250.     -217.        0.
•       6.00   -169.92      351.      903.       35.       -4.     1288.     -210.        0.
•       6.00   -171.92      339.      890.        1.       -3.     1209.     -146.        0.
•       6.00   -173.69      325.      876.        9.       -2.     1173.     -104.        0.
•       6.00   -174.76      319.      870.        8.       -2.     1168.      -92.        0.
•       6.00   -176.63      310.      859.       10.       -1.     1209.     -100.        0.
•       6.00   -177.99      303.      852.       10.       -1.     1191.      -78.        0.
•       6.00    179.67      295.      844.       32.       -1.     1144.       37.        0.
•       7.00    -30.96      121.      638.      593.      -60.      602.    -6321.        0.
•       7.00    -31.93      170.      722.      600.      -85.      678.    -6995.        0.
•       7.00    -33.03      230.      788.      554.     -107.      777.    -7292.        0.
•       7.00    -34.03      296.      844.      543.     -127.      875.    -7551.        0.
•       7.00    -34.93      356.      908.      638.     -157.      944.    -8178.        0.
•       7.00    -35.97      430.      951.      625.     -177.     1045.    -8397.        0.
•       7.00    -37.07      497.     1002.      587.     -201.     1126.    -8588.        0.
•       7.00    -38.06      578.     1034.      577.     -218.     1212.    -8733.        0.
•       7.00    -39.06      656.     1069.      568.     -236.     1296.    -8871.        0.
•       7.00    -40.06      732.     1102.      560.     -254.     1377.    -8993.        0.
•       7.00    -40.97      808.     1134.      579.     -272.     1464.    -9107.        0.
•       7.00    -42.06      904.     1141.      546.     -277.     1549.    -9161.        0.
•       7.00    -43.06      986.     1164.      538.     -290.     1637.    -9236.        0.
•       7.00    -43.99     1072.     1187.      560.     -304.     1731.    -9313.        0.
•       7.00    -45.07     1152.     1208.      517.     -316.     1812.    -9348.        0.
•       7.00    -46.07     1236.     1230.      506.     -329.     1903.    -9388.        0.
•       7.00    -47.07     1320.     1251.      494.     -341.     1996.    -9410.        0.
•       7.00    -48.08     1446.     1255.      481.     -343.     2102.    -9392.        0.
•       7.00    -50.07     1595.     1282.      457.     -357.     2308.    -9353.        0.
•       7.00    -61.02     2570.     1405.      388.     -454.     3209.    -9908.        0.
•       7.00    -69.95     3280.     1495.      379.     -508.     4027.    -9779.        0.
•       7.00    -80.08     3728.     1513.      224.     -436.     4758.    -8256.        0.
•       7.00    -90.04     3578.     1496.      108.     -324.     4605.    -6396.        0.
•       7.00    -99.63     5575.     1686.      234.     -645.     6739.    -7751.        0.
•       7.00   -110.07     5459.     1674.       72.     -523.     6593.    -6328.        0.
•       7.00   -120.05     4772.     1630.       33.     -382.     6043.    -4964.        0.
•       7.00   -124.95     4385.     1588.       86.     -302.     5745.    -4294.        0.
•       7.00   -129.96     3861.     1529.       65.     -226.     5232.    -3529.        0.
•       7.00   -135.02     3257.     1492.        6.     -168.     4499.    -2739.        0.
•       7.00   -139.96     2698.     1422.        4.     -115.     3919.    -2115.        0.
•       7.00   -142.54     2416.     1385.       29.      -93.     3831.    -1953.        0.
•       7.00   -143.86     2322.     1372.       57.      -82.     3553.    -1737.        0.
•       7.00   -146.41     1987.     1351.        1.      -68.     3143.    -1431.        0.
•       7.00   -148.13     1854.     1328.       24.      -61.     3124.    -1372.        0.
•       7.00   -149.87     1689.     1299.       23.      -51.     2857.    -1176.        0.
•       7.00   -152.24     1528.     1270.       16.      -44.     2722.    -1052.        0.
•       7.00   -154.07     1446.     1254.       19.      -38.     2732.    -1019.        0.
•       7.00   -155.93     1263.     1237.        0.      -33.     2383.     -807.        0.
•       7.00   -158.12     1171.     1213.       20.      -28.     2423.     -778.        0.
•       7.00   -159.87     1091.     1192.       19.      -23.     2227.     -635.        0.
•       7.00   -161.93     1019.     1173.       27.      -19.     2218.     -588.        0.
•       7.00   -163.87      952.     1154.       20.      -16.     2067.     -472.        0.
•       7.00   -166.06      891.     1138.       16.      -14.     1999.     -400.        0.
•       7.00   -167.94      807.     1134.       22.      -10.     1968.     -359.        0.
•       7.00   -168.95      785.     1125.       22.      -10.     2018.     -369.        0.
•       7.00   -172.06      729.     1101.       16.       -7.     1815.     -216.        0.
•       7.00   -173.95      697.     1087.       19.       -5.     1809.     -186.        0.
•       7.00   -174.92      682.     1081.        3.       -4.     1741.     -135.        0.
•       7.00   -175.95      669.     1075.       18.       -3.     1767.     -139.        0.
•       7.00   -178.64      632.     1059.       19.       -2.     1753.     -105.        0.
•       7.00   -179.86      625.     1055.       38.       -1.     1681.      -52.        0.
•       8.00    -30.93      163.      710.      644.      -85.      638.    -7187.        0.
•       8.00    -32.04      230.      788.      662.     -115.      716.    -7911.        0.
•       8.00    -33.03      305.      854.      642.     -140.      814.    -8190.        0.
•       8.00    -33.97      390.      919.      669.     -167.      942.    -8517.        0.

21/09 /2004



Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       8.00    -34.97      458.      972.      653.     -192.     1036.    -8731.        0.
•       8.00    -35.98      533.     1027.      637.     -219.     1128.    -8935.        0.
•       8.00    -36.98      624.     1055.      631.     -234.     1217.    -9069.        0.
•       8.00    -37.98      707.     1091.      622.     -254.     1303.    -9205.        0.
•       8.00    -39.06      788.     1126.      585.     -274.     1385.    -9325.        0.
•       8.00    -40.06      890.     1137.      579.     -281.     1478.    -9398.        0.
•       8.00    -40.99      983.     1163.      599.     -297.     1574.    -9496.        0.
•       8.00    -41.99     1073.     1187.      589.     -312.     1663.    -9569.        0.
•       8.00    -43.00     1163.     1211.      578.     -326.     1754.    -9635.        0.
•       8.00    -44.06     1249.     1233.      534.     -340.     1839.    -9678.        0.
•       8.00    -44.92     1449.     1255.      675.     -365.     1924.   -10256.        0.
•       8.00    -45.11     1454.     1256.      674.     -366.     1939.   -10253.        0.
•       8.00    -47.06     1545.     1273.      499.     -364.     2157.    -9712.        0.
•       8.00    -48.00     1643.     1291.      519.     -374.     2274.    -9703.        0.
•       8.00    -50.07     1827.     1323.      433.     -391.     2464.    -9622.        0.
•       8.00    -60.14     2811.     1436.      376.     -474.     3460.    -9891.        0.
•       8.00    -69.78     3767.     1518.      482.     -539.     4522.   -10186.        0.
•       8.00    -80.08     4476.     1598.      265.     -554.     5421.    -9362.        0.
•       8.00    -90.08     4350.     1584.      152.     -417.     5506.    -7323.        0.
•       8.00   -109.84     6680.     1764.      148.     -653.     7694.    -7026.        0.
•       8.00   -120.08     6210.     1750.       65.     -510.     7560.    -5776.        0.
•       8.00   -125.07     5822.     1711.       40.     -415.     7202.    -4984.        0.
•       8.00   -129.93     5293.     1657.       77.     -319.     6609.    -4120.        0.
•       8.00   -135.08     4643.     1616.       16.     -242.     6071.    -3411.        0.
•       8.00   -140.04     3986.     1543.        5.     -170.     5298.    -2635.        0.
•       8.00   -141.97     3730.     1513.       13.     -146.     5061.    -2396.        0.
•       8.00   -143.95     3283.     1495.        3.     -127.     4746.    -2138.        0.
•       8.00   -146.13     3195.     1484.       12.     -110.     4553.    -1958.        0.
•       8.00   -147.47     3039.     1465.       29.      -98.     4572.    -1913.        0.
•       8.00   -150.92     2685.     1420.       23.      -76.     4142.    -1575.        0.
•       8.00   -151.33     2633.     1413.        1.      -73.     3844.    -1409.        0.
•       8.00   -154.47     2370.     1379.       43.      -57.     3752.    -1272.        0.
•       8.00   -156.50     2324.     1373.       19.      -52.     3619.    -1152.        0.
•       8.00   -158.27     2061.     1363.       21.      -44.     3323.     -950.        0.
•       8.00   -160.01     1963.     1347.       20.      -38.     3219.     -847.        0.
•       8.00   -161.93     1864.     1329.       32.      -33.     3219.     -794.        0.
•       8.00   -164.07     1765.     1312.       16.      -28.     3023.     -644.        0.
•       8.00   -165.87     1678.     1297.       18.      -23.     2917.     -543.        0.
•       8.00   -167.88     1597.     1282.       16.      -18.     2836.     -457.        0.
•       8.00   -169.87     1524.     1269.       20.      -15.     2758.     -376.        0.
•       8.00   -172.07     1456.     1256.       19.      -12.     2690.     -303.        0.
•       8.00   -173.92     1333.     1254.        3.       -9.     2583.     -221.        0.
•       8.00   -174.93     1328.     1253.       24.       -7.     2606.     -224.        0.
•       8.00   -175.93     1304.     1247.       23.       -6.     2576.     -193.        0.
•       8.00   -177.93     1260.     1236.       22.       -4.     2520.     -136.        0.
•       8.00    179.90     1225.     1227.        5.        0.     2471.      -89.        0.
•       9.00    -31.06      197.      744.      709.     -101.      650.    -7860.        0.
•       9.00    -31.93      277.      823.      694.     -129.      761.    -8182.        0.
•       9.00    -33.03      353.      905.      641.     -162.      872.    -8491.        0.
•       9.00    -34.06      441.      959.      642.     -187.      997.    -8758.        0.
•       9.00    -34.99      523.     1020.      649.     -217.     1101.    -8981.        0.
•       9.00    -36.01      620.     1053.      641.     -235.     1197.    -9125.        0.
•       9.00    -36.99      708.     1092.      633.     -256.     1292.    -9271.        0.
•       9.00    -38.06      794.     1128.      591.     -276.     1375.    -9387.        0.
•       9.00    -39.00      905.     1141.      614.     -285.     1481.    -9472.        0.
•       9.00    -40.06      997.     1167.      573.     -300.     1568.    -9553.        0.
•       9.00    -41.06     1092.     1192.      561.     -316.     1663.    -9626.        0.
•       9.00    -41.94     1233.     1229.      702.     -350.     1736.   -10288.        0.
•       9.00    -43.03     1289.     1243.      566.     -348.     1868.    -9742.        0.
•       9.00    -44.00     1446.     1255.      556.     -355.     1974.    -9758.        0.
•       9.00    -45.04     1502.     1265.      545.     -361.     2094.    -9759.        0.
•       9.00    -46.05     1601.     1283.      531.     -371.     2207.    -9756.        0.
•       9.00    -46.95     1751.     1310.      642.     -404.     2235.   -10380.        0.
•       9.00    -48.34     1883.     1333.      616.     -419.     2402.   -10358.        0.
•       9.00    -49.95     1978.     1349.      504.     -405.     2676.    -9610.        0.
•       9.00    -61.34     3144.     1478.      417.     -500.     3852.    -9887.        0.

21/09 /2004



Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       9.00    -89.92     5184.     1645.      218.     -505.     6271.    -8108.        0.
•       9.00   -119.92     7558.     1853.      206.     -642.     8977.    -6437.        0.
•       9.00   -125.07     7294.     1827.       56.     -542.     8588.    -5565.        0.
•       9.00   -130.06     6834.     1780.       31.     -433.     8158.    -4763.        0.
•       9.00   -135.00     6172.     1746.       34.     -339.     7571.    -3985.        0.
•       9.00   -139.95     5470.     1675.       60.     -246.     6991.    -3285.        0.
•       9.00   -142.04     5181.     1645.        4.     -214.     6548.    -2918.        0.
•       9.00   -144.04     4773.     1630.        3.     -189.     6249.    -2658.        0.
•       9.00   -145.92     4586.     1610.       40.     -165.     6000.    -2433.        0.
•       9.00   -147.90     4333.     1582.       53.     -142.     5770.    -2223.        0.
•       9.00   -150.04     4101.     1556.        2.     -124.     5476.    -1991.        0.
•       9.00   -151.84     3894.     1533.       22.     -107.     5253.    -1805.        0.
•       9.00   -153.79     3710.     1511.        6.      -92.     5056.    -1625.        0.
•       9.00   -156.11     3580.     1496.       19.      -81.     4958.    -1488.        0.
•       9.00   -158.16     3282.     1495.       11.      -70.     4804.    -1341.        0.
•       9.00   -160.87     3091.     1471.       19.      -57.     4637.    -1155.        0.
•       9.00   -162.18     2993.     1459.       20.      -51.     4537.    -1059.        0.
•       9.00   -164.14     2879.     1445.       27.      -44.     4290.     -873.        0.
•       9.00   -166.68     2727.     1426.       14.      -34.     4222.     -758.        0.
•       9.00   -168.52     2628.     1413.       18.      -29.     3988.     -589.        0.
•       9.00   -170.09     2547.     1402.       12.      -25.     4019.     -564.        0.
•       9.00   -172.33     2445.     1389.       20.      -19.     3800.     -396.        0.
•       9.00   -174.23     2367.     1378.       17.      -15.     3777.     -346.        0.
•       9.00   -174.92     2337.     1374.       21.      -14.     3689.     -283.        0.
•       9.00   -176.09     2322.     1372.       11.      -11.     3710.     -281.        0.
•       9.00   -177.84     2116.     1372.        5.       -8.     3521.     -153.        0.
•       9.00    179.86     2101.     1370.       19.       -2.     3499.      129.        0.
•      10.00    -30.98      201.      749.      871.     -111.      520.    -8678.        0.
•      10.00    -31.97      294.      842.      827.     -147.      648.    -9077.        0.
•      10.00    -33.04      367.      919.      752.     -180.      722.    -9309.        0.
•      10.00    -33.97      465.      977.      780.     -209.      840.    -9593.        0.
•      10.00    -34.97      563.     1027.      755.     -235.      925.    -9773.        0.
•      10.00    -35.86      689.     1083.      880.     -271.      975.   -10502.        0.
•      10.00    -36.97      749.     1109.      716.     -281.     1082.   -10053.        0.
•      10.00    -37.99      921.     1146.      791.     -304.     1305.   -10380.        0.
•      10.00    -39.12     1063.     1185.      780.     -328.     1402.   -10494.        0.
•      10.00    -41.93     1444.     1254.      724.     -374.     1675.   -10712.        0.
•      10.00    -44.04     1583.     1280.      699.     -392.     1890.   -10784.        0.
•      10.00    -60.08     3145.     1478.      408.     -498.     3879.    -9837.        0.
•      10.00    -69.98     4146.     1561.      362.     -552.     4977.    -9764.        0.
•      10.00    -89.94     5943.     1723.      294.     -612.     7041.    -8946.        0.
•      10.00   -120.46     8809.     1955.      226.     -775.    10305.    -6916.        0.
•      10.00   -124.92     8731.     1946.      221.     -688.    10248.    -6291.        0.
•      10.00   -130.08     8409.     1907.       68.     -569.     9923.    -5493.        0.
•      10.00   -135.08     7812.     1878.       34.     -459.     9356.    -4677.        0.
•      10.00   -139.95     7113.     1808.       83.     -344.     8698.    -3890.        0.
•      10.00   -141.95     6818.     1778.       72.     -303.     8404.    -3587.        0.
•      10.00   -143.95     6675.     1763.       63.     -271.     8086.    -3300.        0.
•      10.00   -145.95     6174.     1747.       55.     -241.     7777.    -3030.        0.
•      10.00   -147.92     5899.     1719.       49.     -211.     7378.    -2718.        0.
•      10.00   -150.04     5640.     1693.        1.     -185.     7086.    -2468.        0.
•      10.00   -151.96     5409.     1669.       39.     -161.     6997.    -2318.        0.
•      10.00   -153.90     5199.     1647.       34.     -139.     6663.    -2037.        0.
•      10.00   -155.96     5048.     1630.       31.     -120.     6570.    -1884.        0.
•      10.00   -157.96     4746.     1627.       27.     -104.     6339.    -1681.        0.
•      10.00   -159.87     4570.     1608.       28.      -90.     6056.    -1444.        0.
•      10.00   -162.03     4398.     1589.        0.      -77.     5866.    -1254.        0.
•      10.00   -163.97     4242.     1572.       35.      -64.     5782.    -1123.        0.
•      10.00   -166.18     4095.     1555.       24.      -55.     5623.     -964.        0.
•      10.00   -167.99     3968.     1541.       16.      -44.     5536.     -848.        0.
•      10.00   -169.95     3838.     1526.        4.      -37.     5299.     -658.        0.
•      10.00   -171.94     3723.     1513.       25.      -29.     5239.     -565.        0.
•      10.00   -174.62     3580.     1496.       21.      -20.     5022.     -375.        0.
•      10.00   -175.25     3576.     1495.       21.      -20.     5003.     -356.        0.
•      10.00   -176.67     3284.     1495.       12.      -15.     4993.     -334.        0.
•      10.00   -177.83     3282.     1495.       23.      -13.     4839.     -230.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•      10.00   -179.77     3251.     1491.       39.       -1.     4741.     -150.        0.
•      11.00    -31.01      193.      738.      900.     -110.      408.    -8907.        0.
•      11.00    -31.97      290.      838.      887.     -148.      557.    -9364.        0.
•      11.00    -32.98      390.      919.      850.     -184.      658.    -9656.        0.
•      11.00    -33.97      472.      982.      818.     -215.      744.    -9872.        0.
•      11.00    -34.98      573.     1032.      786.     -241.      823.   -10038.        0.
•      11.00    -35.96      731.     1102.      845.     -281.     1036.   -10444.        0.
•      11.00    -42.61     1104.     1196.      515.     -341.      711.   -10256.        0.
•      11.00    -43.00     1332.     1254.      495.     -353.     1947.    -9675.        0.
•      11.00    -44.04     1493.     1263.      482.     -357.     2076.    -9661.        0.
•      11.00    -45.03     1593.     1282.      466.     -367.     2195.    -9641.        0.
•      11.00    -46.03     1691.     1299.      450.     -376.     2316.    -9605.        0.
•      11.00    -89.72     6675.     1763.      241.     -697.     7568.    -9617.        0.
•      11.00   -120.29     9922.     2067.      254.     -936.    11269.    -7257.        0.
•      11.00   -124.91    10046.     2083.      301.     -863.    11629.    -6825.        0.
•      11.00   -129.92     9904.     2065.      235.     -745.    11512.    -6110.        0.
•      11.00   -134.92     9460.     2032.      170.     -615.    11104.    -5326.        0.
•      11.00   -139.92     8837.     1959.      118.     -473.    10338.    -4430.        0.
•      11.00   -141.91     8561.     1925.      104.     -422.    10067.    -4120.        0.
•      11.00   -144.08     8368.     1902.       17.     -378.     9888.    -3878.        0.
•      11.00   -146.08     7932.     1890.       11.     -341.     9574.    -3590.        0.
•      11.00   -147.92     7650.     1862.       69.     -302.     9193.    -3267.        0.
•      11.00   -149.95     7383.     1836.       60.     -267.     9058.    -3070.        0.
•      11.00   -151.91     7141.     1811.       55.     -234.     8696.    -2744.        0.
•      11.00   -153.95     6918.     1788.       46.     -204.     8594.    -2550.        0.
•      11.00   -156.17     6692.     1765.        6.     -177.     8295.    -2262.        0.
•      11.00   -157.99     6337.     1763.       33.     -154.     8134.    -2073.        0.
•      11.00   -159.91     6193.     1748.       50.     -131.     7855.    -1820.        0.
•      11.00   -162.12     5992.     1728.        7.     -112.     7598.    -1575.        0.
•      11.00   -163.84     5816.     1711.       44.      -95.     7470.    -1406.        0.
•      11.00   -166.05     5637.     1692.        5.      -79.     7300.    -1216.        0.
•      11.00   -167.93     5474.     1675.        2.      -67.     7057.    -1002.        0.
•      11.00   -170.08     5309.     1658.        8.      -53.     6883.     -818.        0.
•      11.00   -171.90     5177.     1644.       36.      -43.     6789.     -696.        0.
•      11.00   -173.95     5051.     1631.       41.      -32.     6646.     -550.        0.
•      11.00   -175.01     5048.     1630.        4.      -29.     6595.     -504.        0.
•      11.00   -175.98     4772.     1630.        6.      -25.     6449.     -401.        0.
•      11.00   -177.91     4726.     1625.        4.      -18.     6378.     -327.        0.
•      11.00   -180.06     4613.     1613.        8.       -2.     6232.     -201.        0.
•      12.00    -31.02      170.      722.      875.     -102.      433.    -8644.        0.
•      12.00    -32.03      282.      830.      807.     -142.      588.    -9074.        0.
•      12.00    -33.02      367.      919.      762.     -181.      701.    -9367.        0.
•      12.00    -79.69     5468.     1675.      324.     -632.     6410.    -9707.        0.
•      12.00   -117.85    11338.     2238.      379.    -1140.    14079.    -8231.        0.
•      12.00   -125.07    11660.     2286.      224.    -1065.    13356.    -7003.        0.
•      12.00   -129.31    11608.     2279.      203.     -953.    13078.    -6284.        0.
•      12.00   -134.92    11193.     2216.      217.     -755.    12957.    -5525.        0.
•      12.00   -140.07    10517.     2145.       54.     -589.    12086.    -4603.        0.
•      12.00   -142.07    10219.     2106.       41.     -524.    11792.    -4288.        0.
•      12.00   -144.06     9924.     2067.       30.     -466.    11506.    -3991.        0.
•      12.00   -146.06     9583.     2046.       21.     -418.    11178.    -3701.        0.
•      12.00   -147.92     9286.     2012.       87.     -370.    10921.    -3441.        0.
•      12.00   -150.09     9009.     1979.        7.     -326.    10757.    -3215.        0.
•      12.00   -152.05     8753.     1948.        6.     -285.    10362.    -2874.        0.
•      12.00   -154.05     8509.     1919.        4.     -248.    10123.    -2611.        0.
•      12.00   -156.05     8361.     1901.        2.     -215.     9860.    -2354.        0.
•      12.00   -158.05     7942.     1891.        9.     -186.     9724.    -2168.        0.
•      12.00   -159.99     7699.     1867.        6.     -158.     9366.    -1879.        0.
•      12.00   -161.96     7477.     1845.       28.     -133.     9300.    -1728.        0.
•      12.00   -163.97     7254.     1823.        5.     -113.     8926.    -1445.        0.
•      12.00   -165.94     7055.     1802.       31.      -94.     8837.    -1299.        0.
•      12.00   -167.89     6862.     1783.       41.      -78.     8601.    -1095.        0.
•      12.00   -170.10     6680.     1764.        7.      -65.     8412.     -920.        0.
•      12.00   -171.99     6336.     1763.       14.      -52.     8224.     -777.        0.
•      12.00   -174.05     6246.     1754.        8.      -42.     7929.     -580.        0.
•      12.00   -174.94     6169.     1746.        7.      -37.     7856.     -516.        0.
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•      12.00   -175.97     6093.     1739.        1.      -32.     7783.     -454.        0.
•      12.00   -178.03     5951.     1724.        2.      -23.     7685.     -363.        0.
•      12.00   -180.09     5813.     1710.       11.        0.     7535.      256.        0.
•      13.00   -125.52    12860.     2469.      365.    -1304.    14651.    -7340.        0.
•      13.00   -129.31    12957.     2486.      284.    -1222.    14436.    -6720.        0.
•      13.00   -135.06    12745.     2450.      166.    -1017.    14569.    -6053.        0.
•      13.00   -139.91    12255.     2366.      217.     -806.    14133.    -5278.        0.
•      13.00   -141.93    11986.     2335.      190.     -730.    13866.    -4958.        0.
•      13.00   -143.92    11716.     2295.      164.     -655.    13414.    -4562.        0.
•      13.00   -145.92    11442.     2254.      145.     -585.    13149.    -4263.        0.
•      13.00   -147.92    11168.     2212.      127.     -520.    12888.    -3972.        0.
•      13.00   -149.92    10871.     2191.      110.     -464.    12611.    -3664.        0.
•      13.00   -152.38    10562.     2151.       26.     -399.    12293.    -3303.        0.
•      13.00   -154.06    10362.     2125.       13.     -357.    12088.    -3051.        0.
•      13.00   -156.09    10114.     2092.        4.     -309.    11989.    -2828.        0.
•      13.00   -158.85     9807.     2052.        9.     -249.    11506.    -2383.        0.
•      13.00   -160.75     9474.     2034.        5.     -214.    11250.    -2130.        0.
•      13.00   -162.83     9226.     2005.        3.     -178.    11009.    -1869.        0.
•      13.00   -164.82     8999.     1978.        2.     -147.    10785.    -1632.        0.
•      13.00   -165.98     8866.     1962.       26.     -132.    10806.    -1559.        0.
•      13.00   -168.00     8653.     1936.        2.     -110.    10428.    -1267.        0.
•      13.00   -170.03     8457.     1913.        4.      -90.    10339.    -1116.        0.
•      13.00   -171.97     8363.     1901.        4.      -74.    10015.     -883.        0.
•      13.00   -173.88     7979.     1895.       38.      -58.     9849.     -740.        0.
•      13.00   -175.00     7884.     1885.        1.      -52.     9693.     -628.        0.
•      13.00   -175.93     7796.     1877.        9.      -45.     9602.     -552.        0.
•      13.00   -177.96     7626.     1860.       17.      -33.     9507.     -452.        0.
•      13.00   -180.10     7462.     1844.       13.       -2.     9322.      319.        0.
•      14.00   -131.22    13817.     2645.      421.    -1486.    15738.    -7359.        0.
•      14.00   -134.94    13899.     2661.      385.    -1391.    15467.    -6756.        0.
•      14.00   -140.11    13756.     2633.      187.    -1200.    15395.    -6101.        0.
•      14.00   -142.10    13639.     2610.      162.    -1114.    15318.    -5827.        0.
•      14.00   -144.06    13496.     2582.      143.    -1025.    15415.    -5644.        0.
•      14.00   -145.50    13393.     2562.      177.     -964.    15091.    -5322.        0.
•      14.00   -147.71    13198.     2524.      152.     -867.    14944.    -4992.        0.
•      14.00   -149.93    12961.     2486.      182.     -765.    14766.    -4611.        0.
•      14.00   -151.92    12769.     2454.      160.     -683.    14600.    -4276.        0.
•      14.00   -152.99    12680.     2439.       80.     -646.    14489.    -4107.        0.
•      14.00   -155.92    12351.     2382.      120.     -528.    14230.    -3604.        0.
•      14.00   -157.93    12105.     2353.       97.     -459.    14161.    -3345.        0.
•      14.00   -160.06    11864.     2317.       17.     -395.    13752.    -2920.        0.
•      14.00   -162.34    11586.     2275.       13.     -325.    13508.    -2561.        0.
•      14.00   -163.91    11403.     2248.       64.     -280.    13356.    -2307.        0.
•      14.00   -166.18    11173.     2213.        1.     -231.    13224.    -2044.        0.
•      14.00   -167.91    10904.     2195.       62.     -187.    12976.    -1764.        0.
•      14.00   -169.95    10686.     2167.       36.     -152.    12805.    -1517.        0.
•      14.00   -171.82    10475.     2140.       68.     -122.    12506.    -1213.        0.
•      14.00   -173.94    10278.     2114.       30.      -95.    12371.    -1009.        0.
•      14.00   -174.88    10183.     2101.       46.      -83.    12239.     -876.        0.
•      14.00   -175.93    10088.     2089.       13.      -72.    12077.     -726.        0.
•      14.00   -178.12     9909.     2065.       19.      -52.    11916.     -533.        0.
•      14.00   -179.89     9626.     2051.       15.       -3.    11768.     -388.        0.
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New hull – speed, heel leeway and drift angle
•     Wind      Wind      flat      Speed      Heel      Speed     Rudder    Drift
•     vel       dir       coeff     made       angle               angle     angle
•                                   good
•     (m/s)     (deg)     (-)       (knots)    (deg)     (knots)   (deg)     (deg)
•       3.00    -31.00      0.90      2.17     -3.87      2.53     -0.16      7.34
•       3.00    -31.99      0.90      2.57     -4.50      3.03     -0.09      5.98
•       3.00    -32.98      0.90      2.84     -4.75      3.39     -0.05      5.03
•       3.00    -33.98      0.90      3.03     -5.11      3.65     -0.03      4.64
•       3.00    -34.97      1.00      3.17     -6.07      3.88      0.76      4.75
•       3.00    -36.05      1.00      3.32     -6.48      4.10     -0.47      4.55
•       3.00    -37.02      1.00      3.45     -6.87      4.32     -0.17      4.30
•       3.00    -38.02      1.00      3.55     -7.23      4.51     -1.64      4.10
•       3.00    -38.97      1.00      3.65     -7.55      4.69      1.75      3.91
•       3.00    -39.94      1.00      3.74     -7.92      4.88     -0.11      3.71
•       3.00    -40.94      1.00      3.80     -8.22      5.03     -0.10      3.59
•       3.00    -42.08      1.00      3.86     -8.52      5.19     -1.08      3.61
•       3.00    -42.92      1.00      3.90     -8.77      5.33      1.33      3.37
•       3.00    -43.94      1.00      3.94     -9.07      5.47     -0.06      3.29
•       3.00    -44.97      1.00      3.96     -9.29      5.61      1.88      3.23
•       3.00    -45.97      1.00      3.96     -9.49      5.71      1.92      3.15
•       3.00    -46.92      1.00      3.98     -9.73      5.83      1.46      3.00
•       3.00    -47.92      1.00      3.98     -9.93      5.94      1.50      2.91
•       3.00    -50.05      1.00      3.95    -10.27      6.13     -1.39      2.87
•       3.00    -60.10      1.00      3.43    -10.90      6.87     -0.72      2.30
•       3.00    -69.92      1.00      2.47    -10.07      7.20      1.83      1.71
•       3.00    -79.95      1.00      1.26     -8.72      7.31      2.27      1.47
•       3.00    -90.05      1.00      0.01     -6.94      7.20     -1.32      1.30
•       3.00    -99.69      1.00     -1.29    -11.08      7.76      0.66      1.09
•       3.00   -110.01      1.00     -2.67     -9.29      7.75      2.51      0.93
•       3.00   -120.14      1.00     -3.76     -6.86      7.51     -1.24      0.86
•       3.00   -125.10      1.00     -4.19     -5.42      7.29     -0.89      0.83
•       3.00   -129.95      1.00     -4.41     -3.95      6.86      1.97      0.63
•       3.00   -135.06      1.00     -4.44     -2.74      6.27      0.35      0.66
•       3.00   -139.90      1.00     -4.37     -1.88      5.71      1.26      0.42
•       3.00   -142.06      1.00     -4.33     -1.59      5.49      0.24      0.54
•       3.00   -143.97      1.00     -4.28     -1.32      5.29      1.72      0.41
•       3.00   -145.97      1.00     -4.20     -1.10      5.06      1.71      0.38
•       3.00   -148.02      1.00     -4.12     -0.95      4.86     -1.64      0.37
•       3.00   -149.98      1.00     -4.04     -0.75      4.67      1.69      0.31
•       3.00   -152.05      1.00     -3.97     -0.63      4.49      0.18      0.35
•       3.00   -153.98      1.00     -3.89     -0.52      4.33      1.68      0.25
•       3.00   -156.07      1.00     -3.83     -0.46      4.19     -1.15      0.31
•       3.00   -158.05      1.00     -3.78     -0.38      4.07      0.17      0.28
•       3.00   -159.96      1.00     -3.72     -0.36      3.97     -0.98      0.11
•       3.00   -162.07      1.00     -3.70     -0.29      3.89     -1.15      0.24
•       3.00   -164.01      1.00     -3.67     -0.26      3.82     -1.65      0.17
•       3.00   -165.93      1.00     -3.65     -0.20      3.76      1.17      0.08
•       3.00   -167.93      1.00     -3.62     -0.16      3.70      1.17      0.06
•       3.00   -170.06      1.00     -3.60     -0.14      3.66     -1.16      0.16
•       3.00   -171.95      1.00     -3.58     -0.11      3.61     -0.16      0.03
•       3.00   -173.95      1.00     -3.55     -0.09      3.58     -0.16      0.01
•       3.00   -175.01      1.00     -3.54     -0.08      3.56     -1.66      0.06
•       3.00   -175.98      1.00     -3.53     -0.05      3.54      1.66      0.04
•       3.00   -178.08      1.00     -3.51     -0.05      3.51     -1.99      0.11
•       3.00   -180.01      1.00     -3.49     -0.02      3.49     -2.50      0.02
•       4.00    -30.96      0.80      3.39     -7.12      3.96      0.45      5.23
•       4.00    -32.00      0.85      3.66     -7.79      4.31     -0.76      4.77
•       4.00    -32.96      0.90      3.88     -9.82      4.62      1.16      5.12
•       4.00    -33.92      0.95      4.09    -10.53      4.92      1.29      4.75
•       4.00    -35.05      0.95      4.27    -11.23      5.22     -0.23      4.58
•       4.00    -36.04      1.00      4.41    -12.41      5.46     -0.45      4.59
•       4.00    -37.01      1.00      4.55    -13.05      5.70      1.02      4.34
•       4.00    -37.95      1.00      4.63    -13.61      5.87      0.14      4.14
•       4.00    -38.90      1.00      4.72    -14.17      6.08      1.00      3.90
•       4.00    -39.98      1.00      4.77    -14.65      6.22     -0.76      3.88

21/09 /2004



Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       4.00    -41.00      1.00      4.82    -15.13      6.39      1.14      3.75
•       4.00    -41.94      1.00      4.86    -15.57      6.53      0.34      3.60
•       4.00    -43.03      1.00      4.88    -15.99      6.66      0.10      3.49
•       4.00    -43.97      1.00      4.89    -16.36      6.80      0.68      3.44
•       4.00    -44.82      1.00      4.90    -16.68      6.92      2.58      3.27
•       4.00    -46.03      1.00      4.88    -17.00      7.01      0.01      3.24
•       4.00    -46.93      1.00      4.86    -17.24      7.12      1.42      3.08
•       4.00    -48.06      1.00      4.83    -17.50      7.22      0.18      3.13
•       4.00    -49.99      1.00      4.73    -17.75      7.36      1.44      2.94
•       4.00    -60.04      1.00      3.90    -17.21      7.80      0.70      2.44
•       4.00    -70.04      1.00      2.73    -15.39      8.02      1.30      1.96
•       4.00    -80.34      1.00      1.34    -12.72      8.06      2.73      1.55
•       4.00    -90.36      1.00     -0.06     -9.84      7.96      1.01      1.37
•       4.00    -99.93      1.00     -1.48    -17.79      8.58      2.52      1.06
•       4.00   -109.90      1.00     -2.91    -13.90      8.50      1.48      0.83
•       4.00   -120.17      1.00     -4.11     -9.26      8.18      0.52      0.83
•       4.00   -125.36      1.00     -4.60     -7.19      7.96      0.37      0.60
•       4.00   -130.26      1.00     -5.00     -5.60      7.75     -1.29      0.64
•       4.00   -135.09      1.00     -5.27     -4.17      7.44      0.56      0.61
•       4.00   -139.94      1.00     -5.36     -3.05      7.01     -0.03      0.38
•       4.00   -141.95      1.00     -5.39     -2.57      6.83      1.88      0.39
•       4.00   -144.10      1.00     -5.35     -2.22      6.61     -1.08      0.49
•       4.00   -145.90      1.00     -5.32     -1.87      6.42      1.31      0.27
•       4.00   -147.96      1.00     -5.26     -1.55      6.21      1.78      0.31
•       4.00   -149.93      1.00     -5.21     -1.35      6.02     -0.13      0.24
•       4.00   -151.90      1.00     -5.14     -1.11      5.82      1.23      0.19
•       4.00   -154.06      1.00     -5.09     -0.94      5.66      0.22      0.33
•       4.00   -155.97      1.00     -5.02     -0.78      5.50      1.71      0.22
•       4.00   -158.03      1.00     -4.97     -0.72      5.36     -1.65      0.23
•       4.00   -160.03      1.00     -4.93     -0.62      5.25     -1.65      0.21
•       4.00   -162.03      1.00     -4.89     -0.53      5.15     -1.65      0.19
•       4.00   -163.97      1.00     -4.86     -0.41      5.06      1.68      0.14
•       4.00   -165.93      1.00     -4.83     -0.42      4.98     -2.46      0.15
•       4.00   -168.06      1.00     -4.81     -0.29      4.91      0.17      0.18
•       4.00   -170.02      1.00     -4.78     -0.26      4.86     -1.65      0.11
•       4.00   -172.08      1.00     -4.75     -0.20      4.80     -1.16      0.16
•       4.00   -174.08      1.00     -4.73     -0.16      4.75     -1.16      0.14
•       4.00   -174.92      1.00     -4.71     -0.12      4.73      1.16     -0.03
•       4.00   -176.06      1.00     -4.70     -0.10      4.71      0.16      0.11
•       4.00   -178.02      1.00     -4.67     -0.09      4.67     -1.66      0.04
•       4.00   -179.94      1.00     -4.64     -0.01      4.64     -0.17     -0.06
•       5.00    -31.04      0.80      4.27    -11.83      4.98     -0.64      5.30
•       5.00    -32.09      0.85      4.54    -12.77      5.35     -0.42      4.94
•       5.00    -33.09      0.90      4.76    -15.15      5.68     -0.13      5.12
•       5.00    -34.01      0.90      4.91    -16.76      5.92     -0.23      5.04
•       5.00    -35.02      0.90      5.05    -17.65      6.16     -0.23      4.81
•       5.00    -35.94      0.95      5.18    -18.51      6.40      1.08      4.50
•       5.00    -37.07      0.95      5.25    -19.21      6.57      0.47      4.49
•       5.00    -38.03      0.95      5.34    -19.98      6.77      0.09      4.27
•       5.00    -39.07      0.95      5.39    -20.60      6.93      0.70      4.20
•       5.00    -40.03      0.95      5.42    -21.18      7.07      0.31      4.05
•       5.00    -41.03      0.95      5.45    -21.75      7.21      0.41      3.94
•       5.00    -42.07      0.95      5.46    -22.26      7.35      1.01      3.88
•       5.00    -43.07      0.95      5.42    -22.58      7.41      1.11      3.84
•       5.00    -44.07      0.95      5.39    -22.93      7.50      1.19      3.78
•       5.00    -45.07      0.95      5.37    -23.27      7.59      1.28      3.71
•       5.00    -46.07      0.95      5.33    -23.55      7.68      1.36      3.64
•       5.00    -46.97      0.95      5.28    -23.74      7.75      2.73      3.49
•       5.00    -48.07      1.00      5.19    -25.08      7.76      1.64      3.79
•       5.00    -50.04      1.00      5.07    -25.32      7.88      1.28      3.61
•       5.00    -59.93      1.00      4.14    -23.72      8.26      2.80      2.70
•       5.00    -69.92      1.00      2.90    -20.87      8.47      2.56      2.08
•       5.00    -80.08      1.00      1.48    -17.05      8.52      1.32      1.77
•       5.00    -89.84      1.00      0.01    -12.88      8.42      2.42      1.26
•       5.00   -100.05      1.00     -1.55    -23.60      8.98      2.85      1.08
•       5.00   -110.05      1.00     -3.03    -17.59      8.91      1.50      0.85
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       5.00   -120.00      1.00     -4.29    -12.06      8.60      1.13      0.70
•       5.00   -124.96      1.00     -4.87     -9.83      8.51      1.74      0.58
•       5.00   -130.14      1.00     -5.33     -7.66      8.28     -0.35      0.66
•       5.00   -135.35      1.00     -5.76     -5.52      8.08      2.24      0.47
•       5.00   -140.04      1.00     -5.99     -4.07      7.80      2.11      0.38
•       5.00   -142.02      1.00     -6.11     -3.63      7.74      0.81      0.43
•       5.00   -143.99      1.00     -6.14     -3.11      7.58      2.00      0.33
•       5.00   -145.94      1.00     -6.16     -2.69      7.43      1.95      0.30
•       5.00   -147.90      1.00     -6.18     -2.34      7.30      1.41      0.22
•       5.00   -149.94      1.00     -6.16     -1.97      7.11      1.86      0.25
•       5.00   -151.95      1.00     -6.12     -1.68      6.93      1.83      0.23
•       5.00   -154.05      1.00     -6.09     -1.51      6.78     -1.62      0.28
•       5.00   -155.95      1.00     -6.05     -1.23      6.62      1.78      0.20
•       5.00   -158.05      1.00     -6.02     -1.13      6.50     -1.63      0.23
•       5.00   -159.96      1.00     -5.99     -0.92      6.38      1.75      0.17
•       5.00   -162.04      1.00     -5.96     -0.84      6.27     -1.64      0.20
•       5.00   -163.93      1.00     -5.93     -0.71      6.18     -0.15      0.07
•       5.00   -166.10      1.00     -5.93     -0.59      6.11     -1.15      0.23
•       5.00   -168.10      1.00     -5.90     -0.49      6.03     -1.16      0.21
•       5.00   -170.10      1.00     -5.87     -0.40      5.96     -1.16      0.19
•       5.00   -171.97      1.00     -5.84     -0.28      5.90      1.69      0.06
•       5.00   -174.03      1.00     -5.81     -0.26      5.84     -1.66      0.08
•       5.00   -175.07      1.00     -5.79     -0.19      5.81      0.18      0.13
•       5.00   -175.93      1.00     -5.78     -0.18      5.79     -0.17     -0.03
•       5.00   -177.90      1.00     -5.74     -0.10      5.75      1.18     -0.06
•       5.00   -180.07      1.00     -5.72      0.02      5.72      0.19      0.07
•       6.00    -31.04      0.75      4.93    -16.22      5.75     -0.64      5.28
•       6.00    -32.01      0.75      5.18    -17.39      6.10      1.59      4.85
•       6.00    -33.02      0.80      5.34    -19.39      6.36      1.82      4.88
•       6.00    -34.02      0.80      5.46    -20.30      6.58      2.00      4.70
•       6.00    -35.07      0.80      5.59    -21.22      6.82      0.69      4.53
•       6.00    -36.02      0.80      5.65    -21.97      6.99      2.30      4.36
•       6.00    -36.93      0.80      5.72    -22.69      7.16      1.77      4.14
•       6.00    -38.02      0.80      5.78    -23.39      7.33      2.64      4.10
•       6.00    -39.03      0.80      5.76    -23.86      7.41      2.73      4.05
•       6.00    -40.03      0.80      5.77    -24.35      7.52      2.83      3.99
•       6.00    -41.02      0.80      5.76    -24.81      7.63      3.02      3.92
•       6.00    -42.03      0.85      5.75    -25.22      7.73      3.05      3.86
•       6.00    -43.03      0.80      5.68    -25.42      7.75      3.16      3.83
•       6.00    -44.03      0.85      5.63    -25.63      7.81      3.25      3.77
•       6.00    -45.02      0.85      5.58    -25.83      7.88      3.33      3.71
•       6.00    -45.95      0.85      5.52    -25.94      7.95      1.14      3.57
•       6.00    -46.95      0.90      5.46    -29.52      8.01      3.49      4.14
•       6.00    -47.95      0.90      5.40    -29.68      8.08      3.57      4.06
•       6.00    -49.98      0.95      5.25    -31.53      8.18      2.02      4.33
•       6.00    -59.99      0.95      4.27    -29.18      8.57      2.26      3.14
•       6.00    -70.06      1.00      3.00    -26.64      8.74      2.63      2.52
•       6.00    -79.93      1.00      1.54    -21.35      8.82      3.12      1.73
•       6.00    -90.08      1.00      0.00    -15.76      8.72      1.39      1.45
•       6.00    -99.79      1.00     -1.57    -29.27      9.38      6.36      0.95
•       6.00   -110.07      1.00     -3.17    -21.59      9.25      3.12      0.75
•       6.00   -119.93      1.00     -4.49    -15.42      8.99      2.66      0.53
•       6.00   -124.96      1.00     -5.12    -12.66      8.92      2.61      0.53
•       6.00   -129.92      1.00     -5.60     -9.92      8.72      1.62      0.45
•       6.00   -135.12      1.00     -6.06     -7.53      8.58     -0.26      0.54
•       6.00   -140.00      1.00     -6.37     -5.52      8.34     -0.29      0.53
•       6.00   -142.08      1.00     -6.49     -4.74      8.23     -0.36      0.47
•       6.00   -143.95      1.00     -6.61     -4.19      8.18      0.60      0.31
•       6.00   -146.40      1.00     -6.70     -3.60      8.05     -0.91      0.43
•       6.00   -147.95      1.00     -6.73     -3.20      7.95      0.53      0.26
•       6.00   -150.05      1.00     -6.79     -2.78      7.83     -0.02      0.35
•       6.00   -152.19      1.00     -6.85     -2.42      7.75     -1.05      0.36
•       6.00   -153.89      1.00     -6.87     -2.10      7.65      1.43      0.14
•       6.00   -155.94      1.00     -6.88     -1.80      7.53      1.89      0.18
•       6.00   -157.93      1.00     -6.87     -1.63      7.42     -0.11      0.12
•       6.00   -160.11      1.00     -6.91     -1.40      7.35     -1.13      0.28
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       6.00   -162.07      1.00     -6.90     -1.16      7.25      0.31      0.25
•       6.00   -163.89      1.00     -6.88     -1.00      7.16      1.29      0.04
•       6.00   -166.05      1.00     -6.86     -0.89      7.08     -1.65      0.16
•       6.00   -167.93      1.00     -6.84     -0.73      7.00     -0.16      0.03
•       6.00   -169.93      1.00     -6.82     -0.59      6.93     -0.16      0.01
•       6.00   -171.93      1.00     -6.82     -0.47      6.89     -0.17     -0.01
•       6.00   -174.11      1.00     -6.79     -0.36      6.83     -1.17      0.16
•       6.00   -175.05      1.00     -6.77     -0.33      6.80     -1.68      0.08
•       6.00   -176.05      1.00     -6.75     -0.29      6.77     -1.68      0.07
•       6.00   -177.95      1.00     -6.72     -0.13      6.72      1.70      0.00
•       6.00   -180.05      1.00     -6.69     -0.03      6.69     -1.72      0.03
•       7.00    -30.94      0.65      5.35    -19.11      6.24      1.01      4.97
•       7.00    -32.03      0.70      5.54    -21.51      6.53      0.09      5.11
•       7.00    -33.03      0.70      5.72    -22.65      6.81      0.33      4.85
•       7.00    -33.99      0.70      5.81    -23.53      7.01      1.78      4.66
•       7.00    -35.05      0.70      5.90    -24.43      7.21      1.43      4.56
•       7.00    -35.97      0.70      5.95    -25.14      7.35      0.66      4.38
•       7.00    -36.97      0.70      5.96    -25.75      7.47      0.81      4.31
•       7.00    -37.97      0.70      5.98    -26.35      7.59      0.94      4.24
•       7.00    -39.06      0.70      5.99    -26.90      7.71      1.74      4.26
•       7.00    -39.97      0.75      5.94    -29.00      7.75      1.36      4.52
•       7.00    -41.06      0.70      5.90    -27.61      7.82      2.00      4.18
•       7.00    -42.06      0.70      5.86    -27.95      7.89      2.11      4.12
•       7.00    -42.98      0.70      5.82    -28.20      7.97      1.43      3.96
•       7.00    -44.05      0.70      5.78    -28.42      8.04      2.30      3.97
•       7.00    -44.99      0.70      5.73    -28.56      8.11      1.61      3.80
•       7.00    -46.05      0.70      5.68    -28.67      8.18      2.45      3.79
•       7.00    -46.97      0.70      5.57    -28.51      8.18      1.76      3.64
•       7.00    -48.05      0.75      5.50    -30.73      8.22      2.92      4.08
•       7.00    -50.05      0.75      5.34    -30.56      8.32      3.00      3.87
•       7.00    -59.95      0.85      4.34    -31.79      8.66      4.40      3.35
•       7.00    -69.96      1.00      3.06    -33.08      8.97      3.58      3.06
•       7.00    -80.06      1.00      1.58    -25.89      9.04      2.93      1.99
•       7.00    -90.07      1.00      0.00    -18.81      8.98      2.10      1.44
•       7.00    -99.87      1.00     -1.66    -33.76      9.59      5.69      0.72
•       7.00   -109.84      1.00     -3.23    -26.23      9.58      6.09      0.53
•       7.00   -119.97      1.00     -4.68    -19.22      9.40      4.44      0.44
•       7.00   -124.92      1.00     -5.33    -15.75      9.30      2.87      0.36
•       7.00   -130.07      1.00     -5.86    -12.49      9.11      1.42      0.50
•       7.00   -134.96      1.00     -6.35     -9.61      8.97      2.22      0.38
•       7.00   -140.03      1.00     -6.70     -7.16      8.76     -0.11      0.40
•       7.00   -142.13      1.00     -6.82     -6.29      8.66      0.38      0.49
•       7.00   -144.21      1.00     -6.95     -5.39      8.58     -0.01      0.36
•       7.00   -145.99      1.00     -7.09     -4.80      8.55      0.26      0.39
•       7.00   -148.03      1.00     -7.16     -4.19      8.44      1.03      0.24
•       7.00   -150.13      1.00     -7.23     -3.75      8.35     -0.11      0.41
•       7.00   -151.95      1.00     -7.30     -3.27      8.26      1.66      0.24
•       7.00   -153.77      1.00     -7.35     -2.89      8.19      2.07      0.19
•       7.00   -155.98      1.00     -7.44     -2.59      8.15     -0.31      0.20
•       7.00   -157.87      1.00     -7.47     -2.24      8.07      1.52      0.09
•       7.00   -159.98      1.00     -7.51     -1.97      7.99     -0.34      0.16
•       7.00   -162.08      1.00     -7.53     -1.73      7.92     -1.63      0.22
•       7.00   -164.12      1.00     -7.56     -1.46      7.86     -1.10      0.26
•       7.00   -165.97      1.00     -7.56     -1.23      7.80     -0.14      0.04
•       7.00   -168.09      1.00     -7.59     -0.97      7.75      0.33      0.20
•       7.00   -169.93      1.00     -7.61     -0.84      7.73     -0.18      0.01
•       7.00   -171.93      1.00     -7.60     -0.67      7.67     -0.19     -0.01
•       7.00   -173.93      1.00     -7.58     -0.52      7.62     -0.20     -0.03
•       7.00   -175.11      1.00     -7.57     -0.45      7.60     -1.20      0.15
•       7.00   -176.11      1.00     -7.56     -0.38      7.58     -1.20      0.15
•       7.00   -178.07      1.00     -7.53     -0.22      7.54      0.24      0.12
•       7.00    180.10      1.00     -7.50     -0.03      7.50     -0.25     -0.08
•       8.00    -31.02      0.60      5.62    -22.41      6.55      0.59      5.30
•       8.00    -31.97      0.60      5.82    -23.66      6.87      2.16      4.95
•       8.00    -32.98      0.60      5.93    -24.63      7.07      0.48      4.79
•       8.00    -33.98      0.60      6.04    -25.57      7.28      0.62      4.61
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       8.00    -34.97      0.60      6.06    -26.28      7.41      0.83      4.53
•       8.00    -35.98      0.60      6.10    -26.96      7.54      0.89      4.45
•       8.00    -36.97      0.60      6.12    -27.60      7.67      1.13      4.37
•       8.00    -37.97      0.60      6.11    -28.08      7.75      1.25      4.33
•       8.00    -38.97      0.60      6.06    -28.47      7.81      1.32      4.29
•       8.00    -39.97      0.60      6.04    -28.88      7.89      1.46      4.23
•       8.00    -40.97      0.60      6.01    -29.23      7.97      1.58      4.16
•       8.00    -41.98      0.60      5.98    -29.49      8.05      1.69      4.08
•       8.00    -42.99      0.60      5.94    -29.70      8.12      1.79      4.00
•       8.00    -43.97      0.60      5.88    -29.79      8.18      1.87      3.92
•       8.00    -45.00      0.60      5.78    -29.69      8.18      1.96      3.84
•       8.00    -45.98      0.65      5.72    -32.39      8.24      2.32      4.36
•       8.00    -46.98      0.65      5.65    -32.38      8.29      2.39      4.25
•       8.00    -47.98      0.65      5.58    -32.31      8.35      2.45      4.13
•       8.00    -49.97      0.65      5.43    -31.95      8.45      2.60      3.85
•       8.00    -80.05      1.00      1.61    -30.96      9.30      4.53      2.24
•       8.00    -89.82      1.00      0.05    -22.45      9.28      4.55      1.42
•       8.00   -109.87      1.00     -3.35    -30.39      9.81      5.28      0.22
•       8.00   -120.07      1.00     -4.90    -22.94      9.80      3.98      0.30
•       8.00   -124.93      1.00     -5.55    -19.08      9.69      3.84      0.18
•       8.00   -129.95      1.00     -6.13    -15.36      9.52      3.49      0.24
•       8.00   -134.96      1.00     -6.64    -12.06      9.39      2.79      0.27
•       8.00   -140.07      1.00     -7.01     -9.15      9.15      0.94      0.38
•       8.00   -142.10      1.00     -7.13     -8.13      9.05      1.23      0.40
•       8.00   -143.96      1.00     -7.27     -7.17      8.98      1.92      0.28
•       8.00   -145.96      1.00     -7.43     -6.32      8.95      1.75      0.27
•       8.00   -147.97      1.00     -7.52     -5.54      8.86      1.61      0.29
•       8.00   -150.07      1.00     -7.60     -4.88      8.78      0.21      0.34
•       8.00   -151.99      1.00     -7.68     -4.35      8.69      1.15      0.31
•       8.00   -154.20      1.00     -7.75     -3.88      8.61     -0.34      0.33
•       8.00   -155.91      1.00     -7.82     -3.49      8.58     -0.24      0.22
•       8.00   -157.96      1.00     -7.93     -3.08      8.56     -0.67      0.21
•       8.00   -159.87      1.00     -7.99     -2.62      8.50      0.80      0.07
•       8.00   -162.00      1.00     -8.03     -2.27      8.44      0.54      0.24
•       8.00   -163.99      1.00     -8.05     -1.99      8.38     -0.39      0.13
•       8.00   -165.99      1.00     -8.08     -1.69      8.33     -0.41      0.11
•       8.00   -168.17      1.00     -8.10     -1.42      8.28     -1.58      0.15
•       8.00   -169.94      1.00     -8.11     -1.11      8.23      1.39     -0.02
•       8.00   -172.12      1.00     -8.11     -0.93      8.19     -0.54      0.19
•       8.00   -174.08      1.00     -8.13     -0.69      8.18      0.24      0.15
•       8.00   -174.86      1.00     -8.14     -0.57      8.18      1.26     -0.07
•       8.00   -176.12      1.00     -8.15     -0.53      8.17     -0.68      0.16
•       8.00   -178.06      1.00     -8.12     -0.32      8.13      0.32      0.11
•       8.00   -179.97      1.00     -8.10     -0.04      8.10     -1.27      0.12
•       9.00    -31.02      0.55      5.80    -25.16      6.76      2.50      5.60
•       9.00    -31.98      0.55      5.95    -26.34      7.02      0.62      5.33
•       9.00    -32.98      0.55      6.08    -27.47      7.26      0.81      5.13
•       9.00    -34.06      0.55      6.13    -28.31      7.40      1.75      5.11
•       9.00    -35.05      0.55      6.18    -29.12      7.55      1.93      5.02
•       9.00    -35.98      0.55      6.21    -29.84      7.68      1.32      4.87
•       9.00    -36.98      0.55      6.19    -30.39      7.75      1.55      4.85
•       9.00    -37.97      0.55      6.16    -30.89      7.83      1.80      4.81
•       9.00    -38.98      0.55      6.15    -31.38      7.91      1.87      4.77
•       9.00    -39.98      0.55      6.12    -31.79      8.00      1.91      4.72
•       9.00    -40.98      0.55      6.09    -32.17      8.08      1.99      4.67
•       9.00    -41.97      0.55      6.06    -32.45      8.15      2.19      4.59
•       9.00    -42.45      0.60      5.91    -35.21      8.19      2.49      4.57
•       9.00    -43.98      0.55      5.90    -32.59      8.21      2.31      4.45
•       9.00    -44.98      0.55      5.85    -32.62      8.27      2.43      4.34
•       9.00    -45.97      0.55      5.78    -32.60      8.33      2.56      4.22
•       9.00    -46.97      0.55      5.71    -32.49      8.39      2.61      4.09
•       9.00    -47.97      0.55      5.64    -32.29      8.44      2.64      3.95
•       9.00    -50.09      0.60      5.38    -35.01      8.58      3.33      3.67
•       9.00    -69.93      0.75      3.12    -33.22      9.12      4.04      2.72
•       9.00    -89.83      1.00      0.05    -25.82      9.47      5.37      1.46
•       9.00   -109.91      1.00     -3.45    -34.51     10.07      6.74      0.00
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       9.00   -119.93      1.00     -5.06    -26.56     10.12      6.58     -0.07
•       9.00   -125.41      1.00     -5.83    -22.07     10.04      3.37     -0.02
•       9.00   -130.05      1.00     -6.36    -18.49      9.91      2.56      0.12
•       9.00   -134.93      1.00     -6.92    -14.77      9.80      3.00      0.08
•       9.00   -140.05      1.00     -7.32    -11.47      9.57      0.97      0.23
•       9.00   -142.08      1.00     -7.47    -10.28      9.48      1.25      0.29
•       9.00   -144.04      1.00     -7.60     -9.21      9.40      0.55      0.25
•       9.00   -145.96      1.00     -7.76     -8.19      9.36      2.17      0.20
•       9.00   -147.92      1.00     -7.86     -7.31      9.27      1.51      0.16
•       9.00   -150.00      1.00     -7.95     -6.51      9.18      0.74      0.23
•       9.00   -151.96      1.00     -8.04     -5.74      9.10      1.75      0.20
•       9.00   -154.00      1.00     -8.11     -5.07      9.03      0.53      0.22
•       9.00   -156.02      1.00     -8.20     -4.48      8.98      0.94      0.22
•       9.00   -158.04      1.00     -8.32     -3.98      8.97     -0.34      0.22
•       9.00   -160.13      1.00     -8.38     -3.48      8.92      0.18      0.31
•       9.00   -162.03      1.00     -8.43     -3.02      8.86      0.45      0.21
•       9.00   -163.93      1.00     -8.47     -2.59      8.81      1.02      0.08
•       9.00   -165.89      1.00     -8.49     -2.24      8.76      0.25      0.11
•       9.00   -168.05      1.00     -8.53     -1.81      8.71      0.89      0.15
•       9.00   -170.01      1.00     -8.53     -1.56      8.67     -0.36      0.05
•       9.00   -171.84      1.00     -8.54     -1.23      8.63      0.96     -0.02
•       9.00   -173.92      1.00     -8.54     -0.94      8.59      0.76     -0.06
•       9.00   -175.49      1.00     -8.55     -0.71      8.58      1.85     -0.01
•       9.00   -176.21      1.00     -8.56     -0.66      8.58      0.30      0.16
•       9.00   -177.96      1.00     -8.57     -0.44      8.58      1.84     -0.04
•       9.00   -180.04      1.00     -8.56     -0.09      8.56     -0.54      0.09
•      10.00    -30.98      0.50      5.84    -28.94      6.82      0.76      6.56
•      10.00    -31.98      0.50      6.00    -30.33      7.07      1.07      6.34
•      10.00    -32.98      0.50      6.14    -31.63      7.32      1.36      6.14
•      10.00    -33.98      0.50      6.17    -32.53      7.45      1.59      6.11
•      10.00    -34.98      0.50      6.22    -33.41      7.59      1.73      6.08
•      10.00    -69.91      0.65      3.14    -32.88      9.19      4.05      2.57
•      10.00    -89.91      1.00      0.04    -29.39      9.70      6.25      1.49
•      10.00   -119.92      1.00     -5.22    -30.09     10.43      7.75     -0.36
•      10.00   -125.07      1.00     -5.96    -25.93     10.41      4.78     -0.18
•      10.00   -130.07      1.00     -6.63    -21.69     10.30      4.18     -0.08
•      10.00   -135.06      1.00     -7.20    -17.70     10.20      2.50     -0.01
•      10.00   -139.93      1.00     -7.64    -14.01      9.99      2.99     -0.03
•      10.00   -141.95      1.00     -7.80    -12.67      9.90      3.20      0.04
•      10.00   -144.05      1.00     -7.92    -11.49      9.80      1.10      0.13
•      10.00   -146.08      1.00     -8.12    -10.35      9.79      1.34      0.20
•      10.00   -148.11      1.00     -8.22     -9.33      9.70      1.62      0.23
•      10.00   -149.92      1.00     -8.33     -8.36      9.62      1.79      0.07
•      10.00   -152.08      1.00     -8.42     -7.48      9.54      0.81      0.23
•      10.00   -154.08      1.00     -8.51     -6.61      9.47      0.66      0.24
•      10.00   -155.96      1.00     -8.59     -5.78      9.40      1.84      0.13
•      10.00   -157.96      1.00     -8.72     -5.01      9.40      1.69      0.13
•      10.00   -160.08      1.00     -8.77     -4.42      9.34      0.28      0.23
•      10.00   -161.96      1.00     -8.83     -3.83      9.28      1.49      0.11
•      10.00   -164.04      1.00     -8.86     -3.35      9.22     -0.39      0.15
•      10.00   -166.04      1.00     -8.89     -2.87      9.17     -0.47      0.14
•      10.00   -167.97      1.00     -8.92     -2.36      9.12      1.28      0.09
•      10.00   -169.92      1.00     -8.93     -1.98      9.07      0.69      0.01
•      10.00   -172.01      1.00     -8.94     -1.60      9.02      0.62      0.09
•      10.00   -174.10      1.00     -8.93     -1.29      8.98     -0.27      0.14
•      10.00   -175.00      1.00     -8.94     -1.08      8.98      0.91      0.06
•      10.00   -175.86      1.00     -8.95     -0.92      8.98      0.47     -0.08
•      10.00   -178.05      1.00     -8.97     -0.67      8.98     -0.55      0.10
•      10.00   -179.95      1.00     -8.95     -0.06      8.95      0.92     -0.03
•      11.00    -31.02      0.45      5.89    -26.16      6.87      2.64      5.65
•      11.00    -32.02      0.45      6.04    -27.29      7.12      2.87      5.41
•      11.00    -33.02      0.45      6.17    -28.35      7.35      3.07      5.19
•      11.00    -34.02      0.45      6.21    -29.09      7.49      3.27      5.10
•      11.00    -35.02      0.45      6.26    -29.85      7.64      3.45      5.00
•      11.00    -89.98      1.00      0.02    -32.62      9.80      7.23      1.58
•      11.00   -124.92      1.00     -6.22    -29.28     10.83      7.76     -0.59
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•      11.00   -129.93      1.00     -6.92    -24.98     10.78      6.10     -0.48
•      11.00   -135.07      1.00     -7.50    -20.74     10.63      3.51     -0.23
•      11.00   -140.08      1.00     -8.01    -16.78     10.45      2.92     -0.08
•      11.00   -142.08      1.00     -8.16    -15.33     10.35      2.58     -0.03
•      11.00   -144.08      1.00     -8.29    -13.98     10.25      2.27      0.00
•      11.00   -146.52      1.00     -8.49    -12.44     10.20      3.40      0.04
•      11.00   -148.70      1.00     -8.63    -11.19     10.11      3.17      0.05
•      11.00   -150.65      1.00     -8.74    -10.13     10.04      2.98      0.06
•      11.00   -151.99      1.00     -8.81     -9.36      9.98      1.49      0.04
•      11.00   -153.95      1.00     -8.91     -8.31      9.91      2.39      0.03
•      11.00   -156.08      1.00     -8.99     -7.37      9.84      0.88      0.15
•      11.00   -157.71      1.00     -9.06     -6.61      9.80      2.33      0.09
•      11.00   -159.92      1.00     -9.18     -5.56      9.78      1.35      0.01
•      11.00   -161.96      1.00     -9.24     -4.77      9.72      1.71      0.07
•      11.00   -164.08      1.00     -9.28     -4.16      9.66      0.29      0.17
•      11.00   -165.81      1.00     -9.31     -3.64      9.61      1.78      0.10
•      11.00   -168.17      1.00     -9.34     -2.93      9.54     -0.69      0.07
•      11.00   -169.97      1.00     -9.35     -2.51      9.49      0.44      0.04
•      11.00   -171.92      1.00     -9.35     -2.02      9.44      1.03     -0.01
•      11.00   -173.86      1.00     -9.35     -1.59      9.40      0.31     -0.06
•      11.00   -175.09      1.00     -9.36     -1.41      9.40     -0.17      0.13
•      11.00   -176.00      1.00     -9.37     -1.21      9.40     -0.28      0.03
•      11.00   -178.06      1.00     -9.37     -0.84      9.38     -0.38      0.09
•      11.00   -180.07      1.00     -9.34     -0.13      9.34     -0.92      0.07
•      12.00    -91.49      1.00     -0.27    -34.41      9.97      5.61      1.43
•      12.00   -124.83      1.00     -6.40    -32.71     11.24      8.98     -0.74
•      12.00   -129.56      1.00     -7.16    -28.64     11.28      7.78     -0.62
•      12.00   -134.51      1.00     -7.83    -24.30     11.19      6.61     -0.47
•      12.00   -139.93      1.00     -8.43    -19.64     11.02      4.64     -0.45
•      12.00   -141.92      1.00     -8.60    -18.07     10.92      4.21     -0.39
•      12.00   -144.06      1.00     -8.75    -16.63     10.83      2.45     -0.22
•      12.00   -146.06      1.00     -8.88    -15.24     10.73      2.12     -0.17
•      12.00   -148.05      1.00     -9.00    -13.92     10.62      1.83     -0.14
•      12.00   -150.05      1.00     -9.15    -12.64     10.57      1.52     -0.09
•      12.00   -151.95      1.00     -9.27    -11.34     10.49      3.11     -0.14
•      12.00   -154.05      1.00     -9.34    -10.20     10.41      1.02     -0.03
•      12.00   -156.05      1.00     -9.42     -9.06     10.32      0.79     -0.01
•      12.00   -158.05      1.00     -9.49     -7.98     10.24      0.58      0.02
•      12.00   -160.68      1.00     -9.62     -6.62     10.20      2.32      0.07
•      12.00   -161.64      1.00     -9.66     -6.08     10.17      0.05     -0.05
•      12.00   -163.91      1.00     -9.70     -5.05     10.10      1.33     -0.05
•      12.00   -166.54      1.00     -9.74     -4.17     10.02      1.93      0.05
•      12.00   -168.09      1.00     -9.76     -3.67      9.97      0.25      0.12
•      12.00   -169.91      1.00     -9.77     -3.05      9.92      0.94     -0.05
•      12.00   -172.02      1.00     -9.77     -2.53      9.86     -0.16      0.04
•      12.00   -173.87      1.00     -9.76     -1.98      9.81      0.59     -0.09
•      12.00   -175.10      1.00     -9.76     -1.76      9.80     -0.74      0.09
•      12.00   -176.06      1.00     -9.77     -1.54      9.80     -0.64      0.10
•      12.00   -177.97      1.00     -9.78     -1.08      9.79      0.38     -0.02
•      12.00   -180.06      1.00     -9.74      0.00      9.74     -0.44      0.05
•      13.00   -124.73      1.00     -6.80    -34.10     11.91      7.04     -1.12
•      13.00   -129.60      1.00     -7.61    -30.03     11.99      8.18     -0.90
•      13.00   -135.06      1.00     -8.42    -24.98     11.90      5.16     -0.67
•      13.00   -139.92      1.00     -8.94    -20.57     11.67      5.43     -0.61
•      13.00   -141.93      1.00     -9.11    -18.94     11.55      4.98     -0.53
•      13.00   -143.92      1.00     -9.25    -17.43     11.44      4.08     -0.49
•      13.00   -145.92      1.00     -9.38    -15.98     11.32      3.72     -0.44
•      13.00   -147.94      1.00     -9.51    -14.58     11.20      3.90     -0.35
•      13.00   -150.06      1.00     -9.60    -13.27     11.09      1.72     -0.21
•      13.00   -151.89      1.00     -9.71    -12.03     11.02      3.37     -0.09
•      13.00   -153.93      1.00     -9.80    -10.75     10.92      3.09     -0.05
•      13.00   -155.92      1.00     -9.89     -9.47     10.83      2.27     -0.21
•      13.00   -158.05      1.00     -9.94     -8.36     10.73      0.69     -0.06
•      13.00   -160.25      1.00     -9.99     -7.18     10.62      2.42      0.03
•      13.00   -161.95      1.00    -10.07     -6.22     10.59      2.11     -0.08
•      13.00   -164.29      1.00    -10.09     -5.22     10.49      2.04      0.07
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•      13.00   -166.09      1.00    -10.11     -4.53     10.42      0.45      0.08
•      13.00   -168.76      1.00    -10.12     -3.63     10.32      1.82      0.04
•      13.00   -170.05      1.00    -10.11     -3.24     10.27     -0.30      0.04
•      13.00   -172.04      1.00    -10.10     -2.68     10.20     -0.43      0.02
•      13.00   -173.95      1.00    -10.14     -2.09     10.20      1.29     -0.02
•      13.00   -175.14      1.00    -10.14     -1.89     10.18      0.24      0.14
•      13.00   -175.98      1.00    -10.13     -1.64     10.15      0.20     -0.02
•      13.00   -178.00      1.00    -10.09     -1.22     10.10      0.22     -0.02
•      13.00   -179.88      1.00    -10.05     -0.20     10.05      0.46     -0.11
•      14.00   -129.41      1.00     -7.97    -33.82     12.51      6.81     -1.28
•      14.00   -135.11      1.00     -8.88    -29.00     12.58      7.80     -1.02
•      14.00   -139.91      1.00     -9.51    -24.68     12.46      6.70     -0.82
•      14.00   -142.15      1.00     -9.74    -22.76     12.36      6.24     -0.74
•      14.00   -144.57      1.00     -9.95    -20.72     12.24      5.62     -0.62
•      14.00   -146.07      1.00    -10.05    -19.47     12.12      3.61     -0.50
•      14.00   -147.92      1.00    -10.19    -17.88     12.01      4.66     -0.56
•      14.00   -149.92      1.00    -10.31    -16.30     11.90      4.28     -0.50
•      14.00   -151.93      1.00    -10.41    -14.80     11.79      3.43     -0.46
•      14.00   -153.25      1.00    -10.46    -13.95     11.73      3.96     -0.33
•      14.00   -155.14      1.00    -10.54    -12.57     11.63      3.65     -0.27
•      14.00   -157.39      1.00    -10.61    -11.01     11.50      3.35     -0.23
•      14.00   -159.19      1.00    -10.66     -9.81     11.41      3.04     -0.15
•      14.00   -161.29      1.00    -10.69     -8.50     11.30      2.74     -0.09
•      14.00   -163.41      1.00    -10.71     -7.25     11.19      2.48     -0.04
•      14.00   -165.73      1.00    -10.72     -5.98     11.07      2.18      0.03
•      14.00   -168.20      1.00    -10.75     -4.77     10.99      1.97      0.04
•      14.00   -170.05      1.00    -10.75     -4.05     10.92     -0.13      0.00
•      14.00   -172.05      1.00    -10.73     -3.34     10.84     -0.27      0.01
•      14.00   -173.91      1.00    -10.70     -2.64     10.76      0.92     -0.11
•      14.00   -175.05      1.00    -10.68     -2.38     10.72     -0.46      0.02
•      14.00   -176.07      1.00    -10.66     -2.10     10.69     -0.69      0.02
•      14.00   -177.86      1.00    -10.61     -1.49     10.62      0.32     -0.14
•      14.00   -179.90      1.00    -10.59     -0.21     10.59      0.98     -0.08
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

New Hull – Forces
•     Wind      Wind      Total     Total     Total     Total     Total     Total     Total
•     vel       dir       residual  frict     induced   heel      driving   heeling   lift
•                         resist    resist    resist    resist    force     force     force
•     (m/s)     (deg)     (N)       (N)       (N)       (N)       (N)       (N)
•       3.00    -31.00       10.      137.      227.       -6.      138.    -1780.        0.
•       3.00    -31.99       10.      193.      212.      -10.      190.    -2061.        0.
•       3.00    -32.98       11.      240.      187.      -14.      234.    -2170.        0.
•       3.00    -33.98       12.      276.      183.      -17.      267.    -2319.        0.
•       3.00    -34.97       15.      310.      227.      -23.      299.    -2687.        0.
•       3.00    -36.05       20.      345.      213.      -28.      332.    -2833.        0.
•       3.00    -37.02       24.      381.      219.      -34.      372.    -2988.        0.
•       3.00    -38.02       31.      412.      200.      -39.      391.    -3085.        0.
•       3.00    -38.97       37.      446.      233.      -45.      439.    -3238.        0.
•       3.00    -39.94       44.      479.      188.      -51.      446.    -3310.        0.
•       3.00    -40.94       55.      509.      186.      -57.      478.    -3417.        0.
•       3.00    -42.08       64.      541.      213.      -64.      545.    -3585.        0.
•       3.00    -42.92       77.      567.      209.      -69.      551.    -3632.        0.
•       3.00    -43.94       88.      597.      179.      -76.      574.    -3711.        0.
•       3.00    -44.97      100.      625.      234.      -83.      643.    -3859.        0.
•       3.00    -45.97      118.      647.      235.      -88.      679.    -3930.        0.
•       3.00    -46.92      132.      672.      205.      -94.      686.    -3965.        0.
•       3.00    -47.92      145.      698.      203.     -101.      720.    -4034.        0.
•       3.00    -50.05      180.      740.      179.     -112.      793.    -4145.        0.
•       3.00    -60.10      343.      917.      187.     -155.     1137.    -4381.        0.
•       3.00    -69.92      472.     1001.      132.     -162.     1302.    -4058.        0.
•       3.00    -79.95      516.     1032.      144.     -147.     1433.    -3618.        0.
•       3.00    -90.05      474.     1002.       61.     -114.     1359.    -2929.        0.
•       3.00    -99.69      924.     1153.       46.     -212.     1776.    -3490.        0.
•       3.00   -110.01      922.     1152.       96.     -180.     1893.    -3088.        0.
•       3.00   -120.14      668.     1085.       31.     -125.     1611.    -2298.        0.
•       3.00   -125.10      508.     1026.       40.      -93.     1498.    -1940.        0.
•       3.00   -129.95      340.      914.       43.      -59.     1228.    -1441.        0.
•       3.00   -135.06      203.      772.       19.      -33.      996.    -1024.        0.
•       3.00   -139.90      118.      647.       16.      -18.      732.     -660.        0.
•       3.00   -142.06       90.      601.       10.      -14.      717.     -599.        0.
•       3.00   -143.97       69.      559.       16.      -11.      637.     -493.        0.
•       3.00   -145.97       56.      514.       14.       -8.      581.     -410.        0.
•       3.00   -148.02       44.      476.        8.       -6.      507.     -325.        0.
•       3.00   -149.98       36.      441.       10.       -5.      488.     -284.        0.
•       3.00   -152.05       30.      410.        3.       -4.      458.     -242.        0.
•       3.00   -153.98       24.      383.        8.       -3.      417.     -199.        0.
•       3.00   -156.07       21.      359.        7.       -2.      388.     -169.        0.
•       3.00   -158.05       18.      341.        2.       -2.      372.     -148.        0.
•       3.00   -159.96       16.      324.        1.       -1.      328.     -114.        0.
•       3.00   -162.07       15.      312.        6.       -1.      333.     -107.        0.
•       3.00   -164.01       14.      301.        5.       -1.      314.      -87.        0.
•       3.00   -165.93       14.      292.        5.       -1.      305.      -74.        0.
•       3.00   -167.93       13.      284.        5.       -1.      297.      -62.        0.
•       3.00   -170.06       12.      277.        5.        0.      294.      -52.        0.
•       3.00   -171.95       12.      271.        0.        0.      281.      -38.        0.
•       3.00   -173.95       12.      265.        0.        0.      276.      -29.        0.
•       3.00   -175.01       12.      263.        4.        0.      275.      -26.        0.
•       3.00   -175.98       12.      261.        4.        0.      276.      -23.        0.
•       3.00   -178.08       11.      256.        7.        0.      273.      -16.        0.
•       3.00   -180.01       11.      253.        9.        0.      268.        8.        0.
•       4.00    -30.96       16.      322.      281.      -29.      301.    -3066.        0.
•       4.00    -32.00       24.      380.      249.      -38.      348.    -3289.        0.
•       4.00    -32.96       35.      433.      355.      -55.      396.    -4046.        0.
•       4.00    -33.92       50.      488.      334.      -68.      434.    -4252.        0.
•       4.00    -35.05       65.      546.      339.      -83.      515.    -4551.        0.
•       4.00    -36.04       87.      593.      357.     -100.      557.    -4945.        0.
•       4.00    -37.01      108.      644.      375.     -116.      617.    -5168.        0.
•       4.00    -37.95      137.      682.      331.     -129.      644.    -5285.        0.
•       4.00    -38.90      162.      727.      386.     -144.      714.    -5496.        0.
•       4.00    -39.98      195.      760.      324.     -157.      757.    -5618.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       4.00    -41.00      223.      799.      381.     -171.      851.    -5841.        0.
•       4.00    -41.94      250.      834.      325.     -185.      867.    -5908.        0.
•       4.00    -43.03      295.      865.      313.     -198.      922.    -6025.        0.
•       4.00    -43.97      327.      900.      364.     -212.     1015.    -6213.        0.
•       4.00    -44.82      356.      930.      401.     -224.     1064.    -6313.        0.
•       4.00    -46.03      407.      953.      308.     -235.     1094.    -6344.        0.
•       4.00    -46.93      445.      981.      379.     -246.     1174.    -6458.        0.
•       4.00    -48.06      483.     1008.      348.     -258.     1246.    -6550.        0.
•       4.00    -49.99      572.     1045.      348.     -273.     1351.    -6614.        0.
•       4.00    -60.04      976.     1166.      275.     -309.     1853.    -6418.        0.
•       4.00    -70.04     1234.     1228.      220.     -304.     2189.    -5847.        0.
•       4.00    -80.34     1286.     1240.      199.     -263.     2295.    -4976.        0.
•       4.00    -90.36     1161.     1211.      132.     -203.     2226.    -4010.        0.
•       4.00    -99.93     2551.     1393.      121.     -400.     3369.    -5223.        0.
•       4.00   -109.90     2164.     1370.      109.     -323.     3218.    -4231.        0.
•       4.00   -120.17     1563.     1273.       50.     -205.     2663.    -3014.        0.
•       4.00   -125.36     1166.     1212.       12.     -151.     2145.    -2298.        0.
•       4.00   -130.26      839.     1152.       21.     -111.     1900.    -1888.        0.
•       4.00   -135.09      618.     1065.       31.      -76.     1695.    -1537.        0.
•       4.00   -139.94      406.      952.        2.      -48.     1254.    -1016.        0.
•       4.00   -141.95      334.      908.       29.      -38.     1239.     -940.        0.
•       4.00   -144.10      283.      851.       18.      -30.     1147.     -806.        0.
•       4.00   -145.90      229.      807.       15.      -24.      991.     -647.        0.
•       4.00   -147.96      192.      757.       20.      -18.      961.     -577.        0.
•       4.00   -149.93      155.      715.        0.      -15.      819.     -449.        0.
•       4.00   -151.90      131.      671.       13.      -11.      778.     -390.        0.
•       4.00   -154.06      105.      637.        5.       -9.      775.     -361.        0.
•       4.00   -155.97       91.      602.       13.       -7.      708.     -300.        0.
•       4.00   -158.03       79.      573.        9.       -6.      638.     -244.        0.
•       4.00   -160.03       67.      551.        8.       -5.      606.     -211.        0.
•       4.00   -162.03       61.      531.        8.       -4.      583.     -181.        0.
•       4.00   -163.97       56.      514.       10.       -3.      583.     -164.        0.
•       4.00   -165.93       52.      499.       17.       -3.      547.     -131.        0.
•       4.00   -168.06       49.      486.        2.       -2.      551.     -118.        0.
•       4.00   -170.02       44.      475.        7.       -2.      516.      -87.        0.
•       4.00   -172.08       41.      465.        9.       -1.      514.      -74.        0.
•       4.00   -174.08       39.      456.        8.       -1.      503.      -57.        0.
•       4.00   -174.92       39.      452.        8.       -1.      492.      -45.        0.
•       4.00   -176.06       38.      449.        1.       -1.      497.      -43.        0.
•       4.00   -178.02       36.      442.        7.        0.      480.      -24.        0.
•       4.00   -179.94       35.      437.        1.        0.      478.       16.        0.
•       5.00    -31.04       52.      499.      382.      -77.      436.    -4720.        0.
•       5.00    -32.09       79.      572.      377.      -98.      518.    -5050.        0.
•       5.00    -33.09      107.      640.      437.     -129.      562.    -5823.        0.
•       5.00    -34.01      143.      693.      467.     -154.      609.    -6310.        0.
•       5.00    -35.02      185.      747.      462.     -175.      685.    -6576.        0.
•       5.00    -35.94      225.      802.      497.     -198.      766.    -6847.        0.
•       5.00    -37.07      276.      843.      482.     -217.      856.    -7085.        0.
•       5.00    -38.03      320.      893.      454.     -239.      909.    -7259.        0.
•       5.00    -39.07      380.      933.      480.     -258.     1006.    -7486.        0.
•       5.00    -40.03      426.      967.      447.     -275.     1053.    -7594.        0.
•       5.00    -41.03      478.     1005.      443.     -293.     1126.    -7752.        0.
•       5.00    -42.07      531.     1041.      472.     -311.     1226.    -7943.        0.
•       5.00    -43.07      601.     1057.      468.     -319.     1300.    -8027.        0.
•       5.00    -44.07      662.     1083.      462.     -332.     1372.    -8121.        0.
•       5.00    -45.07      724.     1108.      456.     -344.     1444.    -8211.        0.
•       5.00    -46.07      786.     1132.      449.     -356.     1517.    -8277.        0.
•       5.00    -46.97      921.     1152.      492.     -366.     1599.    -8338.        0.
•       5.00    -48.07      933.     1155.      472.     -375.     1647.    -8685.        0.
•       5.00    -50.04     1069.     1189.      414.     -391.     1766.    -8693.        0.
•       5.00    -59.93     1712.     1298.      358.     -431.     2516.    -8252.        0.
•       5.00    -69.92     2111.     1361.      269.     -431.     3004.    -7443.        0.
•       5.00    -80.08     2209.     1376.      166.     -382.     3208.    -6318.        0.
•       5.00    -89.84     2002.     1344.      164.     -296.     3074.    -4992.        0.
•       5.00   -100.05     3892.     1518.       85.     -533.     4824.    -6452.        0.
•       5.00   -110.05     3393.     1496.       44.     -437.     4419.    -5042.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       5.00   -120.00     2614.     1401.       35.     -295.     3698.    -3657.        0.
•       5.00   -124.96     2179.     1372.       40.     -238.     3265.    -3036.        0.
•       5.00   -130.14     1755.     1305.       21.     -177.     2863.    -2462.        0.
•       5.00   -135.35     1306.     1244.       55.     -121.     2476.    -1923.        0.
•       5.00   -140.04      976.     1166.       43.      -83.     2101.    -1457.        0.
•       5.00   -142.02      832.     1149.       22.      -73.     1982.    -1319.        0.
•       5.00   -143.99      716.     1104.       36.      -59.     1804.    -1127.        0.
•       5.00   -145.94      614.     1063.       32.      -49.     1671.     -981.        0.
•       5.00   -147.90      511.     1028.       16.      -40.     1461.     -800.        0.
•       5.00   -149.94      441.      978.       26.      -32.     1428.     -728.        0.
•       5.00   -151.95      380.      933.       24.      -26.     1326.     -625.        0.
•       5.00   -154.05      322.      895.       13.      -22.     1178.     -509.        0.
•       5.00   -155.95      286.      855.       20.      -17.     1158.     -466.        0.
•       5.00   -158.05      244.      826.       12.      -15.     1042.     -382.        0.
•       5.00   -159.96      222.      797.       17.      -12.     1035.     -352.        0.
•       5.00   -162.04      203.      772.       11.      -10.      955.     -284.        0.
•       5.00   -163.93      188.      750.        0.       -8.      907.     -235.        0.
•       5.00   -166.10      166.      734.       13.       -7.      915.     -217.        0.
•       5.00   -168.10      156.      716.       12.       -5.      886.     -181.        0.
•       5.00   -170.10      147.      701.       12.       -4.      861.     -148.        0.
•       5.00   -171.97      139.      687.       12.       -3.      840.     -119.        0.
•       5.00   -174.03      133.      675.       11.       -3.      804.      -82.        0.
•       5.00   -175.07      130.      669.        2.       -2.      818.      -82.        0.
•       5.00   -175.93      127.      664.        1.       -2.      785.      -56.        0.
•       5.00   -177.90      122.      655.       12.       -1.      779.      -39.        0.
•       5.00   -180.07      119.      648.        1.        0.      776.      -28.        0.
•       6.00    -31.04      122.      654.      469.     -140.      562.    -6147.        0.
•       6.00    -32.01      166.      733.      472.     -170.      660.    -6504.        0.
•       6.00    -33.02      219.      793.      515.     -201.      730.    -7104.        0.
•       6.00    -34.02      278.      846.      510.     -225.      818.    -7364.        0.
•       6.00    -35.07      331.      905.      522.     -252.      928.    -7665.        0.
•       6.00    -36.02      398.      946.      502.     -272.      993.    -7826.        0.
•       6.00    -36.93      459.      991.      531.     -293.     1083.    -8033.        0.
•       6.00    -38.02      522.     1036.      493.     -315.     1163.    -8209.        0.
•       6.00    -39.03      601.     1058.      489.     -327.     1249.    -8334.        0.
•       6.00    -40.03      674.     1088.      483.     -342.     1332.    -8462.        0.
•       6.00    -41.02      747.     1117.      477.     -356.     1415.    -8580.        0.
•       6.00    -42.03      819.     1145.      467.     -370.     1495.    -8677.        0.
•       6.00    -43.03      921.     1152.      462.     -375.     1583.    -8731.        0.
•       6.00    -44.03      989.     1169.      453.     -383.     1670.    -8783.        0.
•       6.00    -45.02     1067.     1188.      444.     -393.     1756.    -8831.        0.
•       6.00    -45.95     1145.     1207.      490.     -402.     1877.    -8897.        0.
•       6.00    -46.95     1223.     1225.      591.     -415.     1879.    -9766.        0.
•       6.00    -47.95     1304.     1244.      580.     -423.     1969.    -9795.        0.
•       6.00    -49.98     1433.     1273.      567.     -432.     2075.   -10204.        0.
•       6.00    -59.99     2297.     1390.      431.     -496.     3082.    -9622.        0.
•       6.00    -70.06     2950.     1443.      258.     -518.     3785.    -8949.        0.
•       6.00    -79.93     3163.     1468.      230.     -484.     4111.    -7544.        0.
•       6.00    -90.08     2905.     1437.      121.     -381.     3969.    -5895.        0.
•       6.00    -99.79     5065.     1648.      157.     -634.     6093.    -7506.        0.
•       6.00   -110.07     4673.     1606.       74.     -550.     5800.    -5983.        0.
•       6.00   -119.93     3918.     1521.       85.     -404.     5015.    -4471.        0.
•       6.00   -124.96     3418.     1498.       75.     -336.     4642.    -3844.        0.
•       6.00   -129.92     2902.     1437.       53.     -256.     4061.    -3060.        0.
•       6.00   -135.12     2316.     1393.       13.     -189.     3527.    -2404.        0.
•       6.00   -140.00     1855.     1321.       25.     -131.     3062.    -1858.        0.
•       6.00   -142.08     1662.     1290.       18.     -109.     2905.    -1672.        0.
•       6.00   -143.95     1432.     1273.        6.      -95.     2586.    -1412.        0.
•       6.00   -146.40     1276.     1238.       22.      -79.     2516.    -1295.        0.
•       6.00   -147.95     1148.     1208.        4.      -68.     2238.    -1085.        0.
•       6.00   -150.05     1012.     1175.       11.      -57.     2193.    -1007.        0.
•       6.00   -152.19      839.     1152.       18.      -49.     2036.     -880.        0.
•       6.00   -153.89      761.     1122.       15.      -41.     1800.     -719.        0.
•       6.00   -155.94      679.     1090.       27.      -34.     1779.     -670.        0.
•       6.00   -157.93      608.     1060.        0.      -29.     1583.     -539.        0.
•       6.00   -160.11      532.     1042.       16.      -25.     1597.     -513.        0.

21/09 /2004



Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       6.00   -162.07      494.     1016.        9.      -20.     1555.     -455.        0.
•       6.00   -163.89      460.      992.       14.      -16.     1418.     -353.        0.
•       6.00   -166.05      429.      970.       14.      -14.     1374.     -298.        0.
•       6.00   -167.93      403.      950.        1.      -11.     1314.     -239.        0.
•       6.00   -169.93      380.      933.        1.       -9.     1280.     -194.        0.
•       6.00   -171.93      347.      921.        1.       -7.     1243.     -152.        0.
•       6.00   -174.11      332.      906.       14.       -5.     1254.     -134.        0.
•       6.00   -175.05      326.      899.       14.       -5.     1219.     -104.        0.
•       6.00   -176.05      320.      892.       14.       -4.     1208.      -88.        0.
•       6.00   -177.95      309.      880.       15.       -2.     1204.      -68.        0.
•       6.00   -180.05      301.      871.       15.        0.     1178.       37.        0.
•       7.00    -30.94      199.      766.      551.     -191.      694.    -7035.        0.
•       7.00    -32.03      268.      834.      556.     -227.      767.    -7708.        0.
•       7.00    -33.03      329.      902.      548.     -258.      870.    -8018.        0.
•       7.00    -33.99      405.      952.      592.     -282.      989.    -8301.        0.
•       7.00    -35.05      476.     1004.      555.     -307.     1080.    -8519.        0.
•       7.00    -35.97      566.     1043.      592.     -326.     1189.    -8729.        0.
•       7.00    -36.97      639.     1073.      589.     -341.     1284.    -8885.        0.
•       7.00    -37.97      722.     1107.      580.     -358.     1374.    -9028.        0.
•       7.00    -39.06      804.     1139.      540.     -373.     1463.    -9152.        0.
•       7.00    -39.97      922.     1152.      613.     -381.     1512.    -9668.        0.
•       7.00    -41.06      992.     1170.      527.     -389.     1655.    -9317.        0.
•       7.00    -42.06     1081.     1192.      518.     -399.     1750.    -9397.        0.
•       7.00    -42.98     1171.     1213.      541.     -409.     1852.    -9454.        0.
•       7.00    -44.05     1258.     1233.      495.     -419.     1945.    -9495.        0.
•       7.00    -44.99     1348.     1254.      518.     -429.     2049.    -9527.        0.
•       7.00    -46.05     1433.     1273.      473.     -438.     2143.    -9541.        0.
•       7.00    -46.97     1564.     1273.      496.     -438.     2253.    -9505.        0.
•       7.00    -48.05     1636.     1285.      497.     -441.     2304.   -10010.        0.
•       7.00    -50.05     1820.     1316.      469.     -457.     2517.    -9961.        0.
•       7.00    -59.95     2751.     1418.      438.     -504.     3478.   -10165.        0.
•       7.00    -69.96     3575.     1517.      425.     -548.     4403.   -10430.        0.
•       7.00    -80.06     4066.     1538.      197.     -562.     4980.    -8722.        0.
•       7.00    -90.07     3892.     1518.      134.     -467.     4890.    -6802.        0.
•       7.00    -99.87     6010.     1718.      285.     -655.     7277.    -8298.        0.
•       7.00   -109.84     5966.     1714.      127.     -657.     7049.    -6809.        0.
•       7.00   -119.97     5403.     1655.       62.     -533.     6449.    -5312.        0.
•       7.00   -124.92     4839.     1624.       88.     -449.     5999.    -4512.        0.
•       7.00   -130.07     4273.     1561.       21.     -351.     5536.    -3754.        0.
•       7.00   -134.96     3580.     1517.       53.     -267.     4950.    -3028.        0.
•       7.00   -140.03     2996.     1448.        4.     -190.     4196.    -2273.        0.
•       7.00   -142.13     2756.     1419.       18.     -163.     4040.    -2084.        0.
•       7.00   -144.21     2552.     1393.        3.     -137.     3668.    -1781.        0.
•       7.00   -145.99     2274.     1386.       16.     -122.     3638.    -1710.        0.
•       7.00   -148.03     2052.     1352.       11.     -103.     3221.    -1408.        0.
•       7.00   -150.13     1880.     1325.       23.      -90.     3126.    -1300.        0.
•       7.00   -151.95     1716.     1299.       28.      -77.     2992.    -1178.        0.
•       7.00   -153.77     1579.     1276.       36.      -66.     2839.    -1056.        0.
•       7.00   -155.98     1398.     1265.        0.      -58.     2548.     -872.        0.
•       7.00   -157.87     1291.     1241.       19.      -49.     2429.     -763.        0.
•       7.00   -159.98     1201.     1220.        0.      -42.     2332.     -667.        0.
•       7.00   -162.08     1114.     1200.       17.      -36.     2265.     -588.        0.
•       7.00   -164.12     1039.     1181.       18.      -30.     2240.     -533.        0.
•       7.00   -165.97      970.     1164.        1.      -25.     2063.     -406.        0.
•       7.00   -168.09      922.     1152.        9.      -20.     2097.     -390.        0.
•       7.00   -169.93      823.     1146.        2.      -16.     1919.     -274.        0.
•       7.00   -171.93      782.     1130.        2.      -13.     1872.     -217.        0.
•       7.00   -173.93      745.     1116.        3.      -10.     1831.     -165.        0.
•       7.00   -175.11      728.     1109.       15.       -9.     1858.     -167.        0.
•       7.00   -176.11      713.     1103.       15.       -7.     1835.     -143.        0.
•       7.00   -178.07      685.     1092.        5.       -5.     1806.     -105.        0.
•       7.00    180.10      663.     1083.        4.        0.     1762.       63.        0.
•       8.00    -31.02      272.      839.      605.     -234.      762.    -7979.        0.
•       8.00    -31.97      342.      916.      652.     -268.      897.    -8356.        0.
•       8.00    -32.98      427.      968.      626.     -293.     1004.    -8601.        0.
•       8.00    -33.98      505.     1024.      620.     -319.     1112.    -8845.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       8.00    -34.97      600.     1057.      616.     -335.     1215.    -9016.        0.
•       8.00    -35.98      690.     1094.      605.     -353.     1317.    -9183.        0.
•       8.00    -36.97      780.     1130.      600.     -370.     1416.    -9333.        0.
•       8.00    -37.97      922.     1152.      592.     -381.     1517.    -9444.        0.
•       8.00    -38.97      982.     1167.      583.     -388.     1621.    -9532.        0.
•       8.00    -39.97     1078.     1191.      575.     -399.     1723.    -9622.        0.
•       8.00    -40.97     1173.     1214.      564.     -409.     1825.    -9695.        0.
•       8.00    -41.98     1270.     1236.      552.     -420.     1932.    -9750.        0.
•       8.00    -42.99     1366.     1258.      540.     -430.     2038.    -9790.        0.
•       8.00    -43.97     1563.     1273.      529.     -437.     2145.    -9806.        0.
•       8.00    -45.00     1576.     1275.      519.     -439.     2262.    -9777.        0.
•       8.00    -45.98     1673.     1292.      560.     -436.     2297.   -10375.        0.
•       8.00    -46.98     1773.     1308.      547.     -444.     2412.   -10365.        0.
•       8.00    -47.98     1873.     1324.      533.     -453.     2528.   -10343.        0.
•       8.00    -49.97     2073.     1356.      509.     -471.     2766.   -10255.        0.
•       8.00    -80.05     4820.     1622.      291.     -617.     5782.    -9934.        0.
•       8.00    -89.82     4769.     1616.      149.     -567.     5790.    -7786.        0.
•       8.00   -109.87     7083.     1793.      252.     -716.     8431.    -7652.        0.
•       8.00   -120.07     6718.     1789.       85.     -660.     8038.    -6167.        0.
•       8.00   -124.93     6355.     1753.      126.     -574.     7553.    -5258.        0.
•       8.00   -129.95     5800.     1697.       98.     -467.     7140.    -4477.        0.
•       8.00   -134.96     5102.     1652.       70.     -367.     6477.    -3658.        0.
•       8.00   -140.07     4387.     1574.       11.     -267.     5745.    -2876.        0.
•       8.00   -142.10     4107.     1542.        6.     -233.     5412.    -2572.        0.
•       8.00   -143.96     3894.     1518.       39.     -203.     5216.    -2365.        0.
•       8.00   -145.96     3523.     1511.       34.     -178.     4926.    -2133.        0.
•       8.00   -147.97     3279.     1482.       32.     -153.     4697.    -1930.        0.
•       8.00   -150.07     3049.     1455.       12.     -132.     4440.    -1723.        0.
•       8.00   -151.99     2841.     1429.       24.     -115.     4261.    -1567.        0.
•       8.00   -154.20     2642.     1404.       12.     -100.     4020.    -1381.        0.
•       8.00   -155.91     2552.     1393.        0.      -89.     3734.    -1184.        0.
•       8.00   -157.96     2293.     1389.        3.      -78.     3547.    -1035.        0.
•       8.00   -159.87     2167.     1370.       42.      -66.     3480.     -938.        0.
•       8.00   -162.00     2053.     1352.       15.      -57.     3452.     -866.        0.
•       8.00   -163.99     1939.     1335.        1.      -48.     3180.     -675.        0.
•       8.00   -165.99     1840.     1319.        1.      -40.     3078.     -573.        0.
•       8.00   -168.17     1744.     1303.       17.      -33.     2996.     -481.        0.
•       8.00   -169.94     1665.     1290.       17.      -26.     2905.     -394.        0.
•       8.00   -172.12     1592.     1278.       25.      -21.     2855.     -330.        0.
•       8.00   -174.08     1562.     1273.        8.      -16.     2816.     -282.        0.
•       8.00   -174.86     1432.     1273.       22.      -13.     2707.     -213.        0.
•       8.00   -176.12     1420.     1270.       18.      -12.     2698.     -196.        0.
•       8.00   -178.06     1368.     1259.        6.       -8.     2660.     -148.        0.
•       8.00   -179.97     1329.     1250.       16.       -1.     2599.      -92.        0.
•       9.00    -31.02      318.      891.      671.     -263.      783.    -8707.        0.
•       9.00    -31.98      408.      954.      701.     -292.      925.    -9052.        0.
•       9.00    -32.98      495.     1016.      689.     -319.     1040.    -9323.        0.
•       9.00    -34.06      593.     1054.      650.     -336.     1145.    -9511.        0.
•       9.00    -35.05      691.     1094.      637.     -354.     1251.    -9695.        0.
•       9.00    -35.98      788.     1133.      651.     -370.     1357.    -9859.        0.
•       9.00    -36.98      922.     1152.      643.     -378.     1465.    -9981.        0.
•       9.00    -37.97     1003.     1173.      636.     -386.     1572.   -10085.        0.
•       9.00    -38.98     1104.     1197.      623.     -396.     1676.   -10187.        0.
•       9.00    -39.98     1203.     1221.      615.     -405.     1783.   -10273.        0.
•       9.00    -40.98     1303.     1244.      604.     -414.     1889.   -10350.        0.
•       9.00    -41.97     1403.     1266.      594.     -423.     1997.   -10396.        0.
•       9.00    -42.45     1579.     1276.      784.     -402.     2125.   -11137.        0.
•       9.00    -43.98     1630.     1284.      572.     -431.     2240.   -10419.        0.
•       9.00    -44.98     1735.     1302.      561.     -440.     2361.   -10419.        0.
•       9.00    -45.97     1840.     1319.      548.     -448.     2479.   -10405.        0.
•       9.00    -46.97     1944.     1335.      534.     -458.     2602.   -10376.        0.
•       9.00    -47.97     2047.     1352.      519.     -467.     2726.   -10328.        0.
•       9.00    -50.09     2317.     1393.      635.     -463.     3077.   -10930.        0.
•       9.00    -69.93     4305.     1565.      403.     -573.     5191.   -10432.        0.
•       9.00    -89.83     5627.     1678.      179.     -635.     6648.    -8645.        0.
•       9.00   -109.91     7995.     1886.      340.     -746.     9521.    -8265.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•       9.00   -119.93     8149.     1901.      257.     -764.     9559.    -6876.        0.
•       9.00   -125.41     7864.     1873.      152.     -689.     9264.    -5972.        0.
•       9.00   -130.05     7416.     1827.       47.     -594.     8658.    -5075.        0.
•       9.00   -134.93     6715.     1789.       95.     -485.     8026.    -4237.        0.
•       9.00   -140.05     5959.     1713.        9.     -368.     7254.    -3402.        0.
•       9.00   -142.08     5652.     1681.        9.     -325.     7074.    -3169.        0.
•       9.00   -144.04     5407.     1655.        4.     -287.     6646.    -2825.        0.
•       9.00   -145.96     5008.     1642.       45.     -255.     6481.    -2641.        0.
•       9.00   -147.92     4732.     1612.       39.     -223.     6093.    -2345.        0.
•       9.00   -150.00     4476.     1584.        8.     -195.     5839.    -2127.        0.
•       9.00   -151.96     4245.     1558.       32.     -169.     5703.    -1973.        0.
•       9.00   -154.00     4035.     1534.        5.     -147.     5400.    -1733.        0.
•       9.00   -156.02     3894.     1518.       13.     -128.     5280.    -1585.        0.
•       9.00   -158.04     3580.     1517.        1.     -113.     4961.    -1358.        0.
•       9.00   -160.13     3432.     1500.       16.      -98.     4838.    -1217.        0.
•       9.00   -162.03     3280.     1482.        8.      -84.     4743.    -1093.        0.
•       9.00   -163.93     3140.     1466.       10.      -71.     4497.     -901.        0.
•       9.00   -165.89     3010.     1450.        1.      -60.     4363.     -770.        0.
•       9.00   -168.05     2886.     1435.       13.      -49.     4340.     -693.        0.
•       9.00   -170.01     2775.     1421.        2.      -41.     4115.     -523.        0.
•       9.00   -171.84     2680.     1409.       15.      -32.     4051.     -442.        0.
•       9.00   -173.92     2582.     1397.       26.      -24.     3957.     -344.        0.
•       9.00   -175.49     2550.     1393.       27.      -19.     3907.     -293.        0.
•       9.00   -176.21     2551.     1393.       10.      -18.     3899.     -283.        0.
•       9.00   -177.96     2317.     1393.       26.      -12.     3769.     -192.        0.
•       9.00   -180.04     2283.     1388.       30.       -2.     3674.     -117.        0.
•      10.00    -30.98      331.      904.      843.     -271.      697.    -9693.        0.
•      10.00    -31.98      429.      969.      819.     -296.      816.   -10004.        0.
•      10.00    -32.98      519.     1033.      795.     -319.      926.   -10277.        0.
•      10.00    -33.98      626.     1068.      780.     -329.     1029.   -10463.        0.
•      10.00    -34.98      723.     1107.      765.     -341.     1125.   -10639.        0.
•      10.00    -69.91     4497.     1586.      389.     -588.     5406.   -10355.        0.
•      10.00    -89.91     6384.     1756.      220.     -695.     7440.    -9474.        0.
•      10.00   -119.92     9423.     2013.      357.     -848.    10987.    -7475.        0.
•      10.00   -125.07     9365.     2006.      147.     -817.    10702.    -6586.        0.
•      10.00   -130.07     9053.     1967.       96.     -729.    10520.    -5844.        0.
•      10.00   -135.06     8433.     1929.       50.     -619.     9762.    -4878.        0.
•      10.00   -139.93     7694.     1856.      100.     -488.     9066.    -4046.        0.
•      10.00   -141.95     7379.     1824.       86.     -438.     8895.    -3799.        0.
•      10.00   -144.05     7057.     1790.       11.     -391.     8411.    -3405.        0.
•      10.00   -146.08     6687.     1786.        8.     -355.     8194.    -3186.        0.
•      10.00   -148.11     6389.     1757.        1.     -315.     7834.    -2886.        0.
•      10.00   -149.92     6110.     1728.       49.     -278.     7536.    -2627.        0.
•      10.00   -152.08     5853.     1702.        4.     -245.     7364.    -2429.        0.
•      10.00   -154.08     5624.     1678.        4.     -214.     7137.    -2194.        0.
•      10.00   -155.96     5412.     1656.       33.     -185.     6955.    -1987.        0.
•      10.00   -157.96     5128.     1654.       29.     -160.     6700.    -1770.        0.
•      10.00   -160.08     4941.     1635.        5.     -139.     6475.    -1555.        0.
•      10.00   -161.96     4761.     1615.       23.     -119.     6317.    -1378.        0.
•      10.00   -164.04     4589.     1596.        1.     -102.     6044.    -1151.        0.
•      10.00   -166.04     4431.     1579.        1.      -86.     5889.     -988.        0.
•      10.00   -167.97     4287.     1563.       17.      -71.     5836.     -882.        0.
•      10.00   -169.92     4149.     1547.       16.      -58.     5627.     -703.        0.
•      10.00   -172.01     4021.     1533.        6.      -47.     5556.     -600.        0.
•      10.00   -174.10     3904.     1519.       14.      -37.     5387.     -452.        0.
•      10.00   -175.00     3895.     1518.       10.      -32.     5359.     -419.        0.
•      10.00   -175.86     3892.     1518.       33.      -27.     5258.     -347.        0.
•      10.00   -178.05     3583.     1518.        6.      -19.     5138.     -256.        0.
•      10.00   -179.95     3508.     1509.        7.       -2.     5019.     -156.        0.
•      11.00    -31.02      342.      916.      687.     -276.      804.    -8970.        0.
•      11.00    -32.02      443.      980.      666.     -304.      934.    -9241.        0.
•      11.00    -33.02      533.     1043.      644.     -331.     1060.    -9487.        0.
•      11.00    -34.02      652.     1079.      631.     -347.     1179.    -9659.        0.
•      11.00    -35.02      758.     1121.      610.     -365.     1293.    -9822.        0.
•      11.00    -89.98     7052.     1790.      274.     -706.     8129.   -10152.        0.
•      11.00   -124.92    10716.     2159.      380.     -937.    12395.    -7290.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•      11.00   -129.93    10586.     2141.      285.     -884.    12042.    -6397.        0.
•      11.00   -135.07    10166.     2084.      101.     -769.    11566.    -5520.        0.
•      11.00   -140.08     9493.     2021.       51.     -634.    11058.    -4748.        0.
•      11.00   -142.08     9197.     1985.       37.     -576.    10762.    -4412.        0.
•      11.00   -144.08     8899.     1947.       27.     -520.    10458.    -4088.        0.
•      11.00   -146.52     8756.     1929.       32.     -463.     9904.    -3644.        0.
•      11.00   -148.70     8140.     1900.       24.     -412.     9588.    -3336.        0.
•      11.00   -150.65     7866.     1873.       19.     -369.     9324.    -3069.        0.
•      11.00   -151.99     7673.     1853.       22.     -340.     9178.    -2886.        0.
•      11.00   -153.95     7431.     1829.       52.     -299.     9059.    -2677.        0.
•      11.00   -156.08     7191.     1804.        2.     -261.     8794.    -2400.        0.
•      11.00   -157.71     7055.     1790.        6.     -232.     8499.    -2145.        0.
•      11.00   -159.92     6649.     1783.       36.     -196.     8214.    -1874.        0.
•      11.00   -161.96     6436.     1761.       29.     -166.     8105.    -1697.        0.
•      11.00   -164.08     6233.     1741.        3.     -142.     7873.    -1468.        0.
•      11.00   -165.81     6072.     1725.        1.     -122.     7634.    -1254.        0.
•      11.00   -168.17     5847.     1701.       10.      -99.     7498.    -1064.        0.
•      11.00   -169.97     5700.     1686.        3.      -83.     7286.     -875.        0.
•      11.00   -171.92     5548.     1670.       13.      -66.     7129.     -711.        0.
•      11.00   -173.86     5406.     1655.       29.      -51.     7017.     -578.        0.
•      11.00   -175.09     5409.     1655.        8.      -45.     6936.     -513.        0.
•      11.00   -176.00     5126.     1654.        1.      -39.     6800.     -416.        0.
•      11.00   -178.06     5060.     1647.        5.      -27.     6711.     -326.        0.
•      11.00   -180.07     4940.     1635.        9.       -3.     6582.      208.        0.
•      12.00    -91.49     7638.     1850.      371.     -725.     8868.   -10526.        0.
•      12.00   -124.83    11938.     2317.      356.    -1040.    13574.    -7665.        0.
•      12.00   -129.56    12028.     2332.      290.    -1044.    13586.    -6996.        0.
•      12.00   -134.51    11818.     2299.      212.     -964.    13338.    -6209.        0.
•      12.00   -139.93    11250.     2230.      219.     -815.    12788.    -5291.        0.
•      12.00   -141.92    10987.     2195.      192.     -751.    12523.    -4953.        0.
•      12.00   -144.06    10713.     2158.       66.     -688.    12218.    -4609.        0.
•      12.00   -146.06    10437.     2121.       51.     -626.    11944.    -4293.        0.
•      12.00   -148.05    10162.     2083.       39.     -567.    11678.    -3988.        0.
•      12.00   -150.05     9848.     2065.       28.     -515.    11384.    -3679.        0.
•      12.00   -151.95     9601.     2035.       89.     -459.    11321.    -3459.        0.
•      12.00   -154.05     9350.     2004.       14.     -407.    10913.    -3071.        0.
•      12.00   -156.05     9108.     1974.        9.     -357.    10683.    -2780.        0.
•      12.00   -158.05     8871.     1944.        5.     -311.    10460.    -2499.        0.
•      12.00   -160.68     8756.     1929.        6.     -256.    10112.    -2146.        0.
•      12.00   -161.64     8349.     1920.       25.     -237.    10106.    -2065.        0.
•      12.00   -163.91     8072.     1893.       37.     -193.     9754.    -1731.        0.
•      12.00   -166.54     7810.     1867.        2.     -156.     9474.    -1431.        0.
•      12.00   -168.09     7646.     1851.        3.     -137.     9401.    -1303.        0.
•      12.00   -169.91     7452.     1831.       25.     -112.     9156.    -1068.        0.
•      12.00   -172.02     7267.     1812.        1.      -91.     8964.     -866.        0.
•      12.00   -173.87     7097.     1795.       34.      -71.     8829.     -705.        0.
•      12.00   -175.10     7050.     1790.       11.      -63.     8711.     -606.        0.
•      12.00   -176.06     6715.     1789.       12.      -55.     8612.     -529.        0.
•      12.00   -177.97     6679.     1786.        3.      -39.     8412.     -371.        0.
•      12.00   -180.06     6530.     1771.        8.        0.     8304.     -259.        0.
•      13.00   -124.73    13510.     2581.      473.    -1213.    15610.    -7971.        0.
•      13.00   -129.60    13669.     2613.      369.    -1244.    15382.    -7143.        0.
•      13.00   -135.06    13490.     2577.      220.    -1150.    15393.    -6409.        0.
•      13.00   -139.92    12985.     2484.      270.     -977.    14878.    -5556.        0.
•      13.00   -141.93    12722.     2438.      235.     -899.    14597.    -5206.        0.
•      13.00   -143.92    12430.     2394.      208.     -824.    14101.    -4782.        0.
•      13.00   -145.92    12136.     2348.      181.     -749.    13809.    -4460.        0.
•      13.00   -147.94    11844.     2303.      151.     -677.    13703.    -4228.        0.
•      13.00   -150.06    11568.     2259.       44.     -607.    13222.    -3810.        0.
•      13.00   -151.89    11395.     2232.       41.     -547.    12951.    -3517.        0.
•      13.00   -153.93    10992.     2196.       30.     -483.    12692.    -3203.        0.
•      13.00   -155.92    10723.     2160.       86.     -421.    12459.    -2895.        0.
•      13.00   -158.05    10455.     2123.       11.     -366.    12167.    -2586.        0.
•      13.00   -160.25    10165.     2084.       10.     -307.    11907.    -2286.        0.
•      13.00   -161.95     9890.     2070.       45.     -267.    11795.    -2105.        0.
•      13.00   -164.29     9600.     2034.        3.     -218.    11383.    -1760.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

•      13.00   -166.09     9398.     2010.        1.     -187.    11275.    -1587.        0.
•      13.00   -168.76     9102.     1973.        2.     -146.    10887.    -1245.        0.
•      13.00   -170.05     8961.     1955.        2.     -129.    10744.    -1106.        0.
•      13.00   -172.04     8761.     1930.        4.     -105.    10534.     -905.        0.
•      13.00   -173.95     8435.     1929.       18.      -83.    10377.     -774.        0.
•      13.00   -175.14     8364.     1922.       17.      -74.    10221.     -667.        0.
•      13.00   -175.98     8270.     1913.        2.      -65.    10103.     -577.        0.
•      13.00   -178.00     8084.     1894.        2.      -48.     9922.     -431.        0.
•      13.00   -179.88     7915.     1878.       12.       -9.     9781.     -322.        0.
•      14.00   -129.41    14655.     2834.      500.    -1403.    16901.    -7894.        0.
•      14.00   -135.11    14771.     2860.      392.    -1411.    16606.    -6956.        0.
•      14.00   -139.91    14547.     2810.      305.    -1293.    16315.    -6196.        0.
•      14.00   -142.15    14366.     2770.      267.    -1211.    16121.    -5834.        0.
•      14.00   -144.57    14172.     2717.      218.    -1111.    15856.    -5432.        0.
•      14.00   -146.07    13946.     2670.      131.    -1040.    15922.    -5286.        0.
•      14.00   -147.92    13714.     2623.      233.     -953.    15718.    -4969.        0.
•      14.00   -149.92    13498.     2578.      201.     -866.    15506.    -4619.        0.
•      14.00   -151.93    13267.     2535.      178.     -781.    15097.    -4177.        0.
•      14.00   -153.25    13134.     2511.       89.     -731.    14937.    -3959.        0.
•      14.00   -155.14    12896.     2469.       69.     -652.    14718.    -3632.        0.
•      14.00   -157.39    12621.     2420.       53.     -563.    14458.    -3252.        0.
•      14.00   -159.19    12359.     2383.       36.     -496.    14228.    -2953.        0.
•      14.00   -161.29    12078.     2339.       24.     -422.    13975.    -2618.        0.
•      14.00   -163.41    11804.     2297.       15.     -353.    13726.    -2293.        0.
•      14.00   -165.73    11515.     2251.        7.     -285.    13460.    -1953.        0.
•      14.00   -168.20    11179.     2221.        4.     -224.    13142.    -1614.        0.
•      14.00   -170.05    10966.     2192.        4.     -188.    12923.    -1368.        0.
•      14.00   -172.05    10743.     2162.        4.     -152.    12710.    -1129.        0.
•      14.00   -173.91    10533.     2134.       29.     -119.    12533.     -921.        0.
•      14.00   -175.05    10431.     2120.        5.     -105.    12410.     -804.        0.
•      14.00   -176.07    10330.     2107.        8.      -92.    12309.     -700.        0.
•      14.00   -177.86    10154.     2082.       40.      -65.    12166.     -544.        0.
•      14.00   -179.90     9898.     2071.       16.      -11.    11987.     -405.        0.
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

Results  from  the  3  rd   run:  wave  simulation  with  new  Heel  Resistance  
formula

Modern  boat:  mbwavesim
• Mean  boat  speed
• Significant  heave
• Significant  roll
• Significant  pitch
• Mean  added  resistance

New  Hull: nhwavesim
• Mean  boat  speed
• Significant  heave
• Significant  roll
• Significant  pitch
• Mean  added  resistance
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

Modern Boat – simulation in waves
• wind wind Mean boat significant significant significant Mean added
• speed angle speed (Kn) heave (m) roll (deg) Pitch (deg) Resistance
• 3 31 3.541434509 0.095866254 4.433925752 1.369137381 51.63686487
• 3 35 4.142002441 0.097861337 4.772473223 1.344672902 50.36860359
• 3 40 4.852249379 0.101161961 5.21854749 1.344156841 50.28448444
• 3 45 5.398098107 0.103580299 5.512358757 1.33306952 49.56996037
• 3 50 5.838205906 0.106426796 5.676802433 1.321471686 48.91594163
• 3 60 6.430720581 0.112989423 5.729783023 1.282976307 44.73498955
• 3 70 6.772970284 0.120344113 5.565007904 1.147076741 35.11858041
• 3 80 6.90443119 0.12906093 5.473592347 0.940019084 24.24145335
• 3 90 6.799954456 0.13828762 5.448999855 0.679023549 14.49423875
• 3 100 6.435094917 0.145427632 5.276232928 0.400714917 7.878309187
• 3 125 4.724420091 0.160959149 2.939497649 1.602223433 34.93093169
• 3 145 3.640624482 0.184134229 1.919478751 2.322549081 60.87322503
• 3 180 3.44121513 0.193252873 0.048527539 2.456411685 57.3979393
• 4 31 3.854906646 0.134926946 5.863268981 1.802538234 73.1629669
• 4 35 4.729690614 0.138620422 7.077628679 1.80395118 73.61756716
• 4 40 5.648033675 0.142380228 7.718074043 1.836478564 80.395806
• 4 45 6.259653991 0.147586751 8.248114882 1.873704108 87.03303384
• 4 50 6.70733456 0.15121871 8.577710466 1.894830647 91.60369366
• 4 60 7.289737142 0.158913333 8.266749902 1.869486634 89.92949074
• 4 70 7.578347053 0.16519675 7.531819371 1.678530176 74.27468302
• 4 80 7.686706411 0.177093005 7.015651985 1.451950158 54.76841849
• 4 90 7.590261831 0.186541412 6.869155652 1.068387954 33.25571724
• 4 100 7.264556601 0.195924654 6.92837309 0.632160446 16.53473231
• 4 125 5.560290005 0.213745514 4.011700954 1.969219102 41.66433923
• 4 145 4.501751431 0.235473328 2.097477509 2.60218925 51.69649924
• 4 180 4.303003007 0.227793009 0.054737479 2.540561546 41.40075757
• 5 31 4.425534157 0.136813109 7.557467054 1.831137415 75.21147325
• 5 35 5.322369035 0.14490745 8.964227028 1.913341511 83.073
• 5 40 6.186633036 0.153523784 9.727837672 2.013747954 97.14195454
• 5 45 6.708198329 0.164289632 10.7816275 2.084817651 109.3029757
• 5 50 7.157079753 0.170577155 11.2817119 2.12517756 119.8445699
• 5 60 7.749006492 0.173070074 10.71529438 2.089396694 124.4089987
• 5 70 8.056436458 0.172810907 9.426401303 1.885714594 107.7273952
• 5 80 8.179259625 0.178628734 8.044135558 1.663797651 83.57593303
• 5 90 8.120934401 0.186765177 7.208159931 1.269685007 52.85467924
• 5 100 7.889065751 0.196448408 6.928848346 0.739061241 26.41032425
• 5 125 6.513805269 0.215485423 4.878206584 2.110746665 40.77855519
• 5 145 5.465126069 0.222898321 2.511258422 2.366115784 32.62658997
• 5 180 5.162167369 0.227773553 0.112391917 2.653130696 30.34525124
• 6 31 3.735205921 0.218096524 10.76280003 2.625436175 108.6618779
• 6 35 5.413139262 0.229616761 10.13243176 2.669118293 118.6086067
• 6 40 6.378419274 0.2369966 11.05026672 2.76856455 143.2542512
• 6 45 6.839703125 0.252469376 12.32497191 2.833746654 155.7802983
• 6 50 7.270643857 0.263153069 13.08354468 2.875329372 168.7727297
• 6 60 7.807608768 0.279463062 13.58845916 2.814371325 179.035247
• 6 70 8.237607837 0.278552248 12.13103575 2.624986694 168.6962288
• 6 80 8.419734044 0.285424833 10.34077243 2.306877919 137.6927883
• 6 90 8.396795644 0.296549966 9.325387933 1.839840984 93.05179321
• 6 100 8.193804512 0.302633826 8.95320948 1.129569889 49.13928241
• 6 125 7.180827344 0.29501414 7.087558895 1.661208353 21.28719315
• 6 145 6.099377371 0.3458645 3.961439918 3.707925966 85.19252281
• 6 180 5.944735439 0.320480066 0.155235456 3.284335544 45.67302065
• 7 31 3.667014878 0.222830042 12.14019066 2.686280394 108.9210036
• 7 35 5.599097737 0.234757784 11.13371916 2.761473374 125.7096558
• 7 40 6.528308525 0.247335493 12.05340878 2.875230663 154.747548
• 7 45 7.062136645 0.260199537 13.22741888 2.948299265 173.1524562
• 7 50 7.469547304 0.269030601 13.90446595 2.964973802 183.6677039
• 7 60 7.88986689 0.292738867 14.98249225 2.871983651 193.8908073
• 7 70 8.312773658 0.295300316 14.03599864 2.680174341 196.7475827
• 7 80 8.630133104 0.291873699 11.66676349 2.38947832 171.7441019
• 7 90 8.671243321 0.298456677 9.852147871 1.965389822 121.7429589
• 7 100 8.528804399 0.303276439 9.152395683 1.27602431 68.06537505
• 7 125 7.602108151 0.334889654 7.87309613 2.427661318 49.18647132
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

• 7 145 6.928669968 0.325290503 4.524851624 2.944527192 50.62092823
• 7 180 6.673930114 0.28342904 0.252736717 3.112411588 55.5216682
• 8 31 3.397509455 0.226424269 13.71253993 2.773794337 111.9115431
• 8 35 5.785597158 0.237641563 11.62331421 2.829903658 135.7078161
• 8 40 6.662322972 0.253144079 12.75583761 2.966269156 163.7242969
• 8 45 7.058000718 0.272089137 14.02390429 3.004610151 182.2270025
• 8 50 7.558204999 0.276573046 14.75152893 3.031504118 193.8228143
• 8 60 8.031731033 0.293391364 15.34582139 2.91359923 203.2203135
• 8 70 8.373604202 0.304031626 14.98625197 2.695158593 208.5730023
• 8 80 8.73383389 0.301851367 13.04561568 2.413284556 203.367075
• 8 90 8.878212895 0.301494679 10.56732782 2.045817074 153.2155824
• 8 100 8.792903889 0.304611482 9.536738144 1.419664415 92.37751291
• 8 125 8.092404865 0.2901509 7.760018281 1.699424929 36.00983434
• 8 145 7.515703561 0.343664864 5.748353243 2.572456522 46.3571605
• 8 180 7.295373326 0.315015402 0.19607127 3.30404826 64.84931856
• 9 31 2.872195952 0.404707037 16.46189425 4.502165247 213.648156
• 9 35 3.691189966 0.408310904 15.29286601 3.884047536 153.8185487
• 9 40 6.438153569 0.425681742 13.2064766 4.084354221 218.1654852
• 9 45 7.011125947 0.439242281 14.57884264 4.153754218 239.8550206
• 9 50 7.40413472 0.443309839 15.48515985 4.104760659 252.8463061
• 9 60 7.957290677 0.470146264 16.27781012 3.936222592 254.5671829
• 9 70 8.411583711 0.48179418 14.98626426 3.587107061 246.0670044
• 9 80 8.675550587 0.497773277 15.17118519 3.02844478 249.5015849
• 9 90 8.94501293 0.519589548 12.64893727 2.670034416 207.7782684
• 9 100 8.897237334 0.511284227 12.00609565 1.961156797 146.0269479
• 9 125 8.261807655 0.529419084 12.09722732 2.742569072 70.89348448
• 9 145 7.914258716 0.496055207 7.702011698 3.162880603 78.0895702
• 9 180 7.792050553 0.424156833 0.58227087 3.359786855 75.67616358
• 10 31 3.146259316 0.432063146 17.91201691 3.29891429 80.32208598
• 10 35 4.04569041 0.44293383 15.95024741 3.236220398 68.70731476
• 10 40 6.509568168 0.457614185 13.96679215 3.525573817 124.9024249
• 10 45 7.025120067 0.472094185 15.34773828 3.57691161 144.7090877
• 10 50 7.41433896 0.483702454 16.69370844 3.598439878 155.0148477
• 10 60 8.105050898 0.494386139 16.43234282 3.373232659 169.7018456
• 10 70 8.494119817 0.512726897 15.86168173 3.103822467 182.2566697
• 10 80 8.565931749 0.529031425 17.05993252 2.497310489 183.4055411
• 10 90 9.10723849 0.51523403 12.44453112 2.288509282 185.4621213
• 10 100 9.142788021 0.518549398 11.89734577 1.846337211 136.3098
• 10 125 8.612443908 0.517653423 11.24284213 2.041884656 45.39363377
• 10 145 8.313610767 0.488155462 7.945660654 2.593227221 50.42856548
• 10 180 8.1970048 0.631135409 0.554558037 3.557260012 59.08729471
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

New Hull– simulation in waves
• wind wind Mean boat significant significant significant Mean added
• speed angle speed (Kn) heave (m) roll (deg) Pitch (deg) Resistance
• 3 31 3.490575088 0.090746753 4.563505801 1.38477346 51.42660879
• 3 35 4.125171402 0.092963986 5.152721194 1.359950583 50.40639161
• 3 40 4.891258819 0.096449156 5.374942207 1.353544747 50.76595798
• 3 45 5.479164489 0.099213337 5.647138374 1.335014147 50.67440429
• 3 50 5.900464855 0.102320781 5.833765272 1.315416013 49.82703616
• 3 60 6.520243521 0.109662857 5.855842149 1.262623537 47.0050127
• 3 70 6.853346005 0.11797023 5.562412833 1.11808851 37.98816223
• 3 80 6.994798173 0.128716815 5.42370332 0.916439245 27.97543231
• 3 90 6.889422608 0.13940492 5.379011603 0.643810773 18.26354568
• 3 100 6.535341001 0.147462258 5.26088552 0.385289746 11.67882035
• 3 125 4.693861385 0.162983408 3.018050705 1.635964702 39.25978885
• 3 145 3.57160417 0.187145908 2.030114473 2.430764557 69.33356071
• 3 180 3.414835847 0.198401457 0.0510878 2.656464947 64.10993283
• 4 31 3.842103036 0.129462672 6.387874405 1.825111318 73.06286723
• 4 35 4.79097312 0.134364357 7.209004281 1.822459739 74.76615238
• 4 40 5.69869955 0.13899635 7.862765354 1.829804604 81.02240031
• 4 45 6.320225479 0.144807196 8.399742784 1.860434994 88.26140328
• 4 50 6.774533251 0.148471585 8.648767792 1.855127046 91.45694788
• 4 60 7.349470296 0.156703135 8.234320716 1.80931053 90.97229244
• 4 70 7.630643469 0.164059369 7.471250908 1.626339324 76.77864742
• 4 80 7.736783737 0.177569649 6.892531774 1.37999986 58.25256764
• 4 90 7.643704112 0.189167284 6.762583339 0.99678646 37.39127094
• 4 100 7.323372269 0.200806516 6.943837226 0.591835382 21.99990008
• 4 125 5.577877454 0.218394881 4.162842275 2.064934749 48.82925767
• 4 145 4.47389851 0.239646936 2.17084907 2.771857648 62.02006352
• 4 180 4.318213879 0.228642565 0.054935713 2.574152077 41.56426116
• 5 31 4.425817763 0.133249276 8.140281865 1.841135319 75.27949928
• 5 35 5.457861537 0.141475904 8.785677768 1.917775748 86.02244528
• 5 40 6.26912814 0.151717176 9.741995126 1.966383437 97.09666901
• 5 45 6.840440059 0.161031376 10.49721269 2.001288735 107.2943383
• 5 50 7.232453444 0.171022112 11.13689028 2.021057061 116.2350114
• 5 60 7.801889157 0.173710737 10.48324006 1.966569443 120.1104632
• 5 70 8.094503237 0.173530854 9.242720846 1.771979951 105.6792789
• 5 80 8.207792609 0.180303388 7.898495954 1.545196078 84.76111283
• 5 90 8.152092616 0.190097284 7.090086885 1.161902513 56.58411076
• 5 100 7.926710568 0.200962941 6.850265244 0.663562248 32.56275764
• 5 125 6.638175492 0.208504814 4.86667749 1.844790387 31.66859737
• 5 145 5.4998842 0.227994299 2.593636654 2.516454645 35.42507571
• 5 180 5.201601433 0.218580372 0.086101657 2.407213414 29.27764156
• 6 31 3.60940984 0.21989023 17.94134922 2.647778465 129.5333141
• 6 35 5.564736908 0.224143592 9.808182727 2.652799596 119.646726
• 6 40 6.498437203 0.233623657 10.80996305 2.723723385 142.168484
• 6 45 7.004390451 0.247999991 11.98716228 2.763236135 156.0956605
• 6 50 7.304612522 0.266300663 12.94407975 2.743828298 161.6668515
• 6 60 7.928113619 0.272796607 12.5587532 2.614258133 165.1537965
• 6 70 8.280086433 0.279934832 11.63857852 2.423834943 158.3710172
• 6 80 8.440402562 0.28999867 10.01502205 2.125750095 133.6181038
• 6 90 8.408867042 0.303149788 9.134873859 1.670062644 93.95093439
• 6 100 8.205124115 0.31019597 8.859166269 1.016294291 54.91867892
• 6 125 7.20659892 0.298982567 7.059038983 1.708444928 25.3693908
• 6 145 6.27018385 0.31265531 4.145862912 3.012669582 48.08953901
• 6 180 6.002907159 0.308525669 0.077416668 3.168937993 42.6060473
• 7 31 4.468816642 0.218471064 10.65374039 2.622930367 106.8339519
• 7 35 5.925469626 0.227566941 10.54312841 2.722189069 134.7595678
• 7 40 6.687565347 0.244022239 11.81464124 2.805207423 152.0849425
• 7 45 7.272294882 0.253903652 12.77965973 2.825451637 165.6770501
• 7 50 7.588492751 0.267932254 13.46591887 2.814027008 177.0152842
• 7 60 8.066634741 0.283523499 13.70760673 2.659170709 179.3368505
• 7 70 8.393232578 0.297160211 13.37802257 2.427814396 178.5920839
• 7 80 8.662485935 0.296716659 11.19531562 2.162121349 161.7567326
• 7 90 8.686014134 0.305526916 9.571606263 1.757342474 119.5891551
• 7 100 8.537903341 0.311955564 9.023764067 1.130403551 73.43185926
• 7 125 7.616220535 0.337917386 8.010567609 2.496146817 54.19061061
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Comparison  Between  a  State- of- the- Art  Sailing  Yacht  and  a  New  Concept  Design  

• 7 145 6.984883085 0.322054291 4.52169086 2.916629199 53.02998533
• 7 180 6.736270022 0.27508116 0.161903346 3.060658295 51.19366309
• 8 31 4.059948743 0.225107234 13.33817304 2.693287799 113.6843429
• 8 35 6.131704784 0.23286377 11.05202377 2.787830543 142.2036382
• 8 40 6.903215972 0.248376538 12.44920446 2.857669644 163.4670933
• 8 45 7.401989099 0.260851501 13.49011582 2.879690749 175.62669
• 8 50 7.698314784 0.27672031 14.30344683 2.868939254 187.9758096
• 8 60 8.150910756 0.292629312 14.61836434 2.688444248 189.4171977
• 8 70 8.475646974 0.306692963 14.27231175 2.422475964 187.9198614
• 8 80 8.791607574 0.306090165 12.35001585 2.150519484 187.6477816
• 8 90 8.90172553 0.308623112 10.2090316 1.807220609 147.3108495
• 8 100 8.803626966 0.314178654 9.405096226 1.236936171 96.003032
• 8 125 8.101090338 0.293127858 7.791558744 1.774228471 40.71271937
• 8 145 7.557006117 0.331664461 5.791551262 2.548244528 51.32573847
• 8 180 7.33924816 0.296105946 0.523415569 3.158480231 65.3253892
• 9 31 2.784180695 0.402870457 15.79708723 4.397125111 205.8599834
• 9 35 4.8062277 0.40594607 12.69836057 3.792903696 159.0577181
• 9 40 6.60669441 0.424244368 13.00101027 4.031303378 218.0208459
• 9 45 7.172343603 0.44034104 14.38730896 4.061663641 234.9737864
• 9 50 7.497976359 0.449745115 15.38195431 3.959953162 248.5358443
• 9 60 8.088025355 0.471189424 15.57234492 3.71555805 243.4157191
• 9 70 8.475969073 0.487925586 14.59945325 3.298683963 235.6675896
• 9 80 8.764139892 0.50415869 14.289261 2.744813064 237.2761947
• 9 90 8.965300658 0.528016954 12.08247299 2.383532424 202.1980544
• 9 100 8.895640104 0.524043761 11.74321523 1.72264986 146.8608266
• 9 125 8.246173266 0.533787149 12.12563468 2.816968706 75.21290081
• 9 145 7.92580553 0.505317592 7.905936753 3.30076221 81.0583942
• 9 180 7.808853544 0.439761173 0.428710519 3.980589261 87.64864866
• 10 31 2.983037022 0.434229716 19.15993803 3.262517594 77.51358717
• 10 35 5.978232015 0.438695029 12.36470174 3.334560052 101.8843529
• 10 40 6.72760544 0.455708592 13.65966575 3.39845058 123.1725152
• 10 45 7.223983628 0.471810433 15.12714658 3.429800613 141.0004366
• 10 50 7.593852302 0.485607636 16.27652721 3.395046443 152.769287
• 10 60 8.231840531 0.497330978 15.5214282 3.136823059 165.3065066
• 10 70 8.58652875 0.518074353 14.99132521 2.863008787 176.4048012
• 10 80 8.75103697 0.537354923 15.80427044 2.247708039 175.4855388
• 10 90 9.153953992 0.525161328 11.89864737 2.013994889 176.8281639
• 10 100 9.164211679 0.530949291 11.56074219 1.594773066 133.8609906
• 10 125 8.603786295 0.527480436 11.27769414 2.154563793 49.65844304
• 10 145 8.324125408 0.486893297 8.000428133 2.653454922 51.63772857
• 10 180 8.218979627 0.625645962 0.769853496 3.656791728 58.72427209
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