How to achieve the 100 knots on water?. Is it possible to run with 100 knots on water?

To answer of these questions or similar questions we have to use some theoretical knowledge of aerodynamics and hydrodynamics. Here are some empirical considerations.

If we accept that exist only a sail ( wing ) and there are no other resistances in air and water then the speed of a ship is defined from:



Where: Vs - is velocity of ship (boat, windsurf), m/s ;

              Vw – is velocity of wind, m/s;

             L – is lift of sail, N;

            And  D – is drag of sail, N.

L/D ratio is a important characteristic of every sail and wing. For monofoil sail the maximum L/D is about 12; for doublefoil sail – 15 and for wing – 18 .

Let us now to add the resistances in air nad water, the equation for ship velocity will be:
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Where m – is ratio of resistance in air to drag of sail;

            n – is ratio of resistance in water to drag of sail;
            Aa – is all projection area of things that generate air resistance in direction of apparent wind.
           Aw – is contact area of ship to water.

          and  As – is sail area

It is difficulty to estimate factors m and n theoretically. But if make some admissions they can be defined. The admissions are:
1. The wind is uniform;

2. The all things that generate the air resistance have a cylindrical form without gap and sharp angles;

3. All resistances in water are transform to a resistance of a flat with area Aw to water. This mean that water resistance is transform to only viscose resistance;
4. For large Re  the resistances do not influence from speed.

Then m is about 10 and n is about 20.

I take part in a project that aim to estimate the possibility of achieving 60 knots in sailing  on water. The first stage of this project is to define the m and n experimentally. The web site of this project now in constructing and will coming soon. The project is open for funds and advices from all. Now I will shortly present the second stage of the project.
Example:

Let us have a windsurf with  Aw=0.8m2 , double sail with As=8m2  and crew with Aa=0.8m2 , then :

Vs = 3.75xVw. For achieving 100 knots the wind speed must be about 13.3 m/s. For this speed wind will be never uniform and heel moment will be very large. That is mean the crew (one man) have to will be with fine skill and must compensate the heel moment ( of about 30000 N.m). For compensating the heel moment we will use central boat fin and other fin.
But why the skill is so important?
The answer of this question  lies in dynamics of windsurf. The acceleration of a ship is define from:

[image: image3.wmf].

dVs

FxFdM

dt

+=±


where  Fx – is the general tractive force, N

            Fd –s the general resistance force, N

            M – is general mass of ship, kg

               t – is time, s

+ note acceleration

· note decelerate.

When the crew is made a mistake Fd is increase fast and velocity fall, but when every think is all right Fx increase much slowly from Fd about 10 times.
My conclusion is. The speed of 100 knots is attainable but we need from:
1. Special boat,

2. Special rig (probably wing)

3. Special conditions ( flat water and moderate uniform wind)

4. And Special crew.

Is it possible?
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