TECHNICAL PAPER PRESENTATION
ON
SHIP WITH WIND MILLS

Abstract : 

        Energy is measure of all kinds of work by human beings and nature. 
Today , every country draws its energy needs from a variety of sources . 

We can broadly categorize these sources as :

· Conventional sources and

· Non-conventional sources.

There is a fear that conventional sources of energy will get exhausted in

 the next century. Therefore other systems based on non-conventional 

sources are being tried in many countries,

           One of the non-conventional energies is the wind energy . Wind 

energy can be utilized to run wind mills to produce electricity. The latest 

technologies of wind mills say that the offshore wind mills have high out 

put. This is because offshore is free from obstacles and full of non-stop 

high speed winds. The power developed by the wind mills is said to be 

depend on the cube of velocity of air that passes through the turbine. 

Offshore wind mills have only for the 97% of time, which means the 

technology is yet to develop to be more efficient.

            So problem is not having wind for 100% of time, and the solution to 

the problem is SHIP WITH WIND MILLS. This is the ship which will carry 

wind mills into the open sea and add its velocity component to the wind so 

as to get wind for 100% of time. When calculations are made it is found 

that this method is generating power such that ,  a fraction off out put is 

sufficient to run the ship and the left over power can be made use of. 

[image: image8.png]As offshore wind is available only 97% [2] of time, we are losing 3% of time.

This is not negligible when the total loss is calculated per year.
> So the Total loss is 643.4 GW of power annually.

+ This loss can be overcome by having wind for 100% of time.
« This can be done by using a SHIP WITH WIND MILLS.
Ship with wind mills:

This ship consists of a series of rows of windmills placed on it, in the same.

fashion as they are placed on land. This ship’s job is to take the windmills on it into

the open oceans. As the ship will be moving with some velocity and the wind will be
blowing in the opposite direction, the speed with which the wind will be touching the

turbine will be more and continuous (100% of the time). These results in increase in

power developed because of increase in wind’s speed.

o A ship needs a power of 35[3] Mega watts (maximum) o run at a speed of 90-150
J/h. When the ship runs with this speed, the power developed by one single
propeller type turbine (42% efficient) will be 8.07 Mega watts (considering ship’s
speed=120km/h;  wind's  speed=15m/s;density=1.22kg/m’;diameter  of

wing=60m).




[image: image2.png]i) the cross section of wind swept by rotor, and

iii)  the overall conversion efficiency of the rotor, transmission system and

generator or pump.

+ Kinetic Energy in the wind = 12 * mass * velocity * velocity

(ie, KE=1/2*m*v?).

« And mass m=area swept (A)*velocity*density (p) (A*v*p).
« Power in the wind = /*A*p*v* (watts).

As the Power that can be extracted from the wind is varying with velocity cube (V?), a
site with prevailing winds of 30 kmv/h is cight times as valuable as a site with only 15
km/h. As a general rule, wind generators are practical where the average windspeed is
greater than 20 kmvh. But, Windmills cannot operate at 100% efficiency because the
structure itself impedes the flow of the wind. And the total power available in the
wind cannot be transmitted 1 the rotor blades. From the power cocfficient” the

theoretical maximum efficiency obtained is 59.5%.
But practically (using S.F.E.E.) maximum cfficiency is given by

o P (max)=0.06%1/2*p*A*v’.

P (max) =0.03*p*A*v’ (Maximum practical power out put).

For average atmospheric conditions of density, wind speed and moisture content
« Density p=1.225 (Kg/m’).

«  Diameter of wing=100 (m) i.., arca, A=7854 (m?).

+ Average wind velocity V=15 (m/s).




[image: image3.png]* So maximum practical power developed under above conditions is caleulated to

be 0.97 MW.

+ High speed propeller (42%efficient) will produce a power of 0.68 MW under the

above conditions,

+ Beeause power riscs as the cube of wind speed, much of the average power
available to-a windmill comes in short bursts. To capture such bursts, the wind
turbine needs large generators and strong gearboxes that go underutilized most of
the time. Just surviving the strongest gusts requires the turbine to use lots of extra

material in the tower and blades that for the most part is unnecessary.

Off shore windmi

Windmills lose efficiency because they are located in places where the wind is

not available for 24 hours. Most of the wind mills are located in hill areas and coastal

areas where the wind is not available with same intensity at all times. And the power
also depends on the density of the air. So we have to choose the area where we can
et air with more density and with high velocitis. This can be fulflled by installing

the wind mills offshore.

Wind often flows briskly and smoothly over water since there are no
obstructions. Offshore wind turbines are less unsightly, and can save money by using
shorter towers.At the site shown, the wind is not especially strong but is very
consistent, giving power more than 97 percent of the time.(each turbine generating
066 10 3.0 megawai)In areas with storms, it is often practical to replace or
supplement solar cells with a wind-generator. The greatest reservoir of wind ciergy is

in the open oceans.




[image: image1.png]Wind results from air in motion.Air in motion arises from a pressurc
gradient Local winds are caused by two mechanisms.The first is differential heating

of land and water. The second is caused by hills and mountain sid

Kinetic energy in
the wind can be converted into mechanical energy that can be utilized to perform
useful work.or to generate electricity Most machines for converting wind energy into
mechanical energy consist basically of a number of sails, vanes, or blades radiating
from a hub or central axis.The axis may be horizontal, or vertical When the wind
blows against the vanes or sails they rotate about the axis and the rotational motion

can be made to perform useful work.

‘What is a wind mil

A wind turbine, windmill or wind generator is a device for converting wind power o
mechanical rotation with a low velocity ~turbine designed for compressible fluids
(air)

The power in the wind can be extracted by acting on a moving wing (or
fotor), which converts some of that power into torque on the rotor. The amount of
power transferred depends on the wind speed and the mass of air swept by the

wing(i.e. the inetic energy present in the wind.).
Power developed by a wind mill: [1]

Wind posseses energy by virtue of its motion. Any device capable of slowing

down the mass of moving air, like a sail or propeller, can extract part of the energy

and convert it into useful work. Three factors determine the output from a wind

energy converter:

i) the wind speed;




[image: image4.png]o If the conditions are as mentioned above, then Five (since 35/8.07) windmills are
sufficient 1o run this ship and the energy produced by other wind mills will be

stored.

“This developed power can be stored in large capacity batteries and the stored

power can be used afterwards.

Ship  with wind mills.

Disadvantages:
o run the ship we are losing fuel

«  The maintenance of this ship is added to the investments.

Advantages:
« We generate more power than it is done otherwise.

«+ On one hand if we are losing fuel for the ship and it's maintenance, on the other

hand we are gaining more power.




[image: image5.png]One more important point is that when the wind mills start producing power the

ship’s fiel supply can be stopped and the energy from the wind mills can be used

10 run the ship.
As the turbine is rotating with higher speed the gear system can be reduced.

At such a high speed the wing diameter can be reduced to save material with out
greatly affecting the power developed because the power is dircctly proportional

1o area swept by the turbine.
Density of wind is more on water than on land.

As temperature decreases the density of air increases which adds to the power

developed. (On oceans temperature s very less compared to that on land)

During day wind blows from sea to land and at nights the direction of wind
changes 5o the ship can be made to move into the sea during day in the opposite
direction at nights 50 as 1o have the wind’s velocity component added to the ship’s

velocity component.

As the windmill doesn't need to have high towers the base diameter of each
windmill will be small compared to those placed on land. So we can place many

windmills on a huge ship.

The windmills are said to cause noise pollution but if they are taken far into the

sea on a ship this problem will be reduced.

Another important complaint is that windmills kill too many birds and bats, but it

the wind mills are far in the oceans there won’t be any birds or bats to get killed.

If we strat using themethod of implementing windmills on ship we can save land.




[image: image6.png]e This developed power can be stored in large capacity batteries and the stored

power can be used afterwards.
Electricity and Storage of Energy: [4]

As mentioned previously, the generators in a wind turbine can convert the
mechanical energy produced by the rotation of the shaft into electrical energy, DC.
From there, some windmills have synchronous inverters, complex electronic devices
which convert the DC generated by the turbines into AC. This is an expensive option.
There is a loss of power as well through its processes. Others have induction
generators, which produce AC current without a synchronous inverter and less power
loss. The energy extracted from the wind is converted into electrical energy by the

generator must be stored, since it is generally used all at once.

Storing the wind's energy effectively is the key to its long-term use. Today,
there are a number of ways to store the wind's energy. Windmills are used to charge
Electrolyte batteries. Lead-acid or Lead-cobalt car batteries are commonly used as

well. However, batteries may be expensive and inefficient they may lose 10-25% of
the energy stored in them.

Nickel-Iron, Nickel-cadmium, and zinc-air cells are often used as well. These
tend to be more efficient. Some windmills are now using organic electrolyte batteries
such as CuCl2, Ni CI2, and NiF2 batteries as well as sodium-sulfur batteries, which

operate at high temperature, are used.

Scope for future work:




[image: image7.png]e When the wind mills are being exposed to a higher velocities the design of the
rotor blade is an important point, so research can be done to get an optimum

design of the rotor blades.
* The material used for the construction of wings can also be the topic to study.
Conclusion:

To reach the high demands of the rapidly developing generation we have to
be as efficient as possible. If we are not able to use the freely available air, staying on
land, then we have to go into the sea, face the wind and grabe the energy from it. If
we are gaining by using a ship then why shouldn’t we do it.We have to use it and

generate power.

Reference:
*Power coefficient =Power of wind rotor/Power available in the wind.
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