
Brief introduction to the principle of wind
power generation

In this chapter, a brief introduction of wind power system is presented first, which is followed by introduction

of SCIG and DFIG from aspects of modeling and control. The basic FOC algorithm is derived based on DFIG

model in dq reference frame. At last, the power generation efficiency is considered through different

Maximum Power

three to four times more than power generation by con ventional power stations. Wind parks on the sea need

higher specific investments, although the wind offer is better on the sea than on land.

The mechanism of an electric generator works on the principle of electromagnetic induction. The principle

explains that when a straight conductor moves in a magnetic field, then the current is induced in the conductor.

According to the principle, the conductor coil is rotated rapidly between the poles of a magnet which is known

as an armature.

Wind power generation took place in the United Kingdom and the United States in 1887 and 1888, but

modern wind power is considered to have been first developed in Denmark, where horizontal-axis wind

turbines were built in 1891 and a 22.8 metre wind turbine began operation in 1897. The modern wind power

sector emerged in the 1980s.

The principle of wind power generation is to use wind power to drive the rotation of the windmill blades, and

then increase the speed of rotation by the speed increaser to promote the ...

Understanding this variability is key to siting wind-power generation, because higher wind speeds mean

higher duty cycles (i.e., longer periods of active power generation). It is necessary to measure the ...

A wind-power plant comprises a wind engine, an electrical current generator, automatic systems for

controlling the wind engine and generator''s operation, and structures for their maintenance and installation.

Types of Wind Power Plants. Wind energy power plants can be segregated into four types, which are as

follow: Hybrid wind energy power ...

Wind turbines work on a simple principle: instead of using electricity to make wind--like a fan--wind turbines

use wind to make electricity. Wind turns the propeller-like blades of a turbine around a rotor, which spins a

generator, ...

The power electronic converters need only be rated to handle a fraction of the total power - the rotor power -

typically about 30% nominal generator power. Therefore, the losses in the power electronic converter can be

reduced, compared to a system where the converter has to handle the entire power, and the system cost is
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lower due to the partially ...

Wind power is the conversion of wind energy into electricity or mechanical energy using wind turbines. The

power in the wind is extracted by allowing it to blow past moving blades that exert torque on a rotor. The

amount of power transferred is ...

In a wind power plant, the kinetic energy of the flowing air mass is transformed into mechanical energy of the

blades of the rotor. A gearbox is used in a connection between a low speed rotor and the generator. The

generator ...

Wind energy is one of the most sustainable and renewable resources of power generation. Offshore Wind

Turbines (OWTs) derive significant wind energy compared to onshore installations.

In the generation of hydroelectric power, water is collected or stored at a higher elevation and led downward

through large pipes or tunnels (penstocks) to a lower elevation; the difference in these two elevations is ...

How a Wind Turbine Works. A wind turbine turns wind energy into electricity using the aerodynamic force

from the rotor blades, which work like an airplane wing or helicopter rotor blade. When wind flows across the

blade, the air pressure on ...

A wind farm is a group of wind turbines that are connected with each other to produce electrical power. A

large wind farm may consist of several hundred individual wind turbines and cover an extended area of

hundreds of square miles, but the land between the turbines may be used for agricultural or other purposes.

A wind energy conversion system (WECS) is an apparatus that utilizes the kinetic energy of wind and

converts it into mechanical or electrical energy.A lot of research has been done to invent an environmentally

friendly approach to meet the national energy demand while sustainably utilizing the available resources.

Power extraction from wind energy is considered next, followed by an introduction to the utilization of

geothermal energy for power generation and heating/cooling. The chapter ends with a survey of the various

forms of ocean energy that are either being used commercially or are under active investigation via pilot

projects.

A wind energy conversion system (WECS) is powered by wind energy and generates mechanical energy that

sends energy to the electrical generator for making electricity. Fig. 1.3 shows the interconnection of a WECS.

The generator of the wind turbine can be a permanent magnet synchronous generator (PMSG), doubly fed

induction generator, induction generator, ...

The book focuses on wind power generation systems. The control strategies have been addressed not only on

ideal grid conditions but also on non-ideal grid conditions, which are more common in practice, such as kinds
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of asymmetrical grid ...

Principle of power generation from wind: Wind turbine is used to extract useful energy from wind. The energy

can be extracted by partially decelerating and expanding the airstream (reduction of pressure) using wind

turbine.

Wind power generation is the most widely used way to use wind energy in modern times. Wind power

generation systems have shorter set-up time and can work continuously if the wind speed is enough [31-33] g.

5 is the typical framework of a wind power generation system. For a wind power generation system, the wind

turbine is a critical part.

2. A brief introduction of wind power generation. The device required for wind power generation is called a

wind turbine. A wind turbine is a device that converts wind energy into electrical energy. The principle is the

...

Fundamental Equation of Wind Power - Wind Power depends on: o amount of air (volume) o speed of air

(velocity) o mass of air (density) flowing through the area of interest (flux) - Kinetic Energy definition: oKE =

&#189; m* v* 2 - Power is KE per unit time: o P = &#189; * * v2 - Fluid mechanics gives mass flow rate

(density * volume ...

Working Principle of Wind Turbine: The turbine blades rotate when wind strikes them, and this rotation is

converted into electrical energy through a connected generator. Gearbox Function : The gearbox increases the

...

To date our community has made over 100 million downloads. It''s based on principles of collaboration,

unobstructed discovery, and, most importantly, scientific progression. ... Brief introduction to this section that

descibes Open Access especially from an IntechOpen perspective. ... Introduction to the Doubly-Fed Induction

Generator for Wind ...

Contact us for free full report 
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