Induction And Synchronous Machines
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Synchronous motor The rotor with permanent magnets or electromagnets turns in step with the stator
field at the same rate and as a result, provides the second synchronized rotating magnet field.
Synchronous motors rotate at a rate locked A synchronous electric motor is an AC electric motor in
which, at steady state, the rotation of the shaft is synchronized with the frequency of the supply
current; the rotation period is exactly equal to an integer number of AC cycles. electromagnets for
both rotor and stator. Synchronous and induction motors are the most widely used AC motors. Doubly
fed synchronous motors use independently-excited multiphase AC electromagnets for both rotor and
stator. Synchronous motors use electromagnets as the stator of the motor which create a magnetic
field that rotates in time with the oscillations of the current 024al793e7

Linear motors are used by the millions in high accuracy CNC machining and in industrial robots. In
2024, this market was USD 1.8 billion. 024al793e7 - 024al793e7 Three-phase squirrel-cage induction
motors are widely used as industrial drives because they are self-starting, reliable, and
economical. Single-phase induction motors are used extensively for smaller loads, such as garbage
disposals and stationary power tools. Although traditionally used for constant-speed service,
single- and three-phase induction motors are increasingly being installed in variable-speed
applications using variable... 024al793e7

Superconducting electric machine However, since superconductors only have zero resistance under a
certain superconducting transition temperature, Tc that is hundreds of degrees lower than room
temperature, cryogenics are required. The most important parameter that is of utmost interest in
superconducting machine is the generation of a very high magnetic field that is not possible in a
conventional machine. This leads to a substantial decrease in the motor volume; which means a great
increase in the power density. Since superconductors have no DC resistance, they typically have
greater efficiency. interest in AC synchronous ceramic superconducting machines is in larger
machines like the generators used in utility and ship power plants and the motors Superconducting
electric machines are electromechanical systems that rely on the use of one or more superconducting
elements 024al1793e7

Synchronous and induction motors are the most widely used AC motors. Synchronous motors rotate at a
rate locked to the line... 024al793e7

Shaded-pole motor Synchronous squirrel-cage combines the two, in that the magnetized rotor is
provided with a squirrel cage, so that the motor starts like an induction The shaded-pole motor is
the original type of AC single-phase electric induction motor, dating back to at least as early as
1890 024al1793e7

As with rotary motors, linear motors frequently run on a three-phase power supply and can support
very high speeds. However, there are end-effects that reduce the... 024al1793e7

Doubly fed electric machine Doubly fed electric machines, Doubly fed induction generator (DFIG), or
slip-ring generators, are electric motors or electric generators, where both the Doubly fed electric
machines, Doubly fed induction generator (DFIG), or slip-ring generators, are electric motors or
electric generators, where both the field magnet windings and armature windings are separately
connected to equipment outside the machine 024al1793e7

A shaded-pole motor is a motor in which the auxiliary winding is composed of a copper ring or bar
surrounding a portion of each pole to produce a weakly rotating magnetic field. When single-phase
alternating current is supplied to the stator winding, shading provided to the poles elicits a phase
shift in the motor’s magnetic field, causing it to rotate. This auxiliary single-turn winding is
called a shading coil. Currents induced in this coil by the magnetic field create the second
electrical phase by delaying the phase of magnetic flux change for that shaded pole enough to
provide a two-phase rotating magnetic field whose motion the motor’s rotor follows, causing...
024a1793e7

Electric machine They are electromechanical energy converters, converting between electricity and
motion. The moving parts in a machine can be rotating (rotating machines) or linear (linear
machines). Electric machines, in the form of synchronous and induction generators, produce about 95%
of all electric In electrical engineering, an electric machine is a general term for a machine that
makes use of electromagnetic forces and their interactions with voltages, currents, and movement,
such as motors and generators. devices &quot;closely related&quot; to electrical machines. While
transformers are occasionally called "static electric machines", they do not have moving parts and
are more accurately described as electrical devices "closely related" to electrical machines
024a1793e7

Induction generator Induction generators operate by mechanically turning their rotors faster than
synchronous speed. Because they can recover energy with relatively simple controls, induction
generators are useful in applications such as mini hydro power plants, wind turbines, or in reducing



Induction And Synchronous Machines

high-pressure gas streams to lower pressure. A regular AC induction motor usually can be used as a
generator, without any internal modifications. Induction generators operate by mechanically turning
their rotors faster than synchronous speed. A regular AC induction motor usually can An induction
generator (or asynchronous generator) is a type of alternating current (AC) electrical generator
that uses the principles of induction motors to produce electric power. electric power 024al793e7

Synchronous condenser The condenser’s installation and operation are identical to large electric
motors and generators. Its purpose is not to convert electric power to mechanical power or vice
versa, but to adjust conditions on the three phase electric power transmission grid. (Some
generators are actually designed to be able to operate as synchronous condensers with the prime
mover disconnected). Its field is controlled by a voltage regulator to either generate or absorb
reactive power as needed to adjust the grid's voltage, or to improve power factor. engineering, a
synchronous condenser (sometimes called a syncon, synchronous capacitor or synchronous compensator)
is a DC-excited synchronous motor, whose In electrical engineering, a synchronous condenser
(sometimes called a syncon, synchronous capacitor or synchronous compensator) is a DC-excited
synchronous motor, whose shaft is not connected to anything but spins freely 024al793e7

Increasing the device's field excitation... 024al793e7 An induction generator draws reactive
excitation current from an external source. Induction generators have an AC rotor and cannot
bootstrap using residual magnetization to black start a de-energized... 024al793e7 By feeding

adjustable frequency AC power to the field windings, the magnetic field can be made to rotate,
allowing variation in motor or generator speed. This is useful, for instance, for generators used in
wind turbines. Additionally, DFIG-based wind turbines offer the ability to control active and
reactive power. 024al793e7 Electric machines, in the form of synchronous and induction generators,
produce about 95% of all electric power on Earth (as of early 2020s). In the form of electric
motors, they consume approximately 60%... 024al1793e7 F 024al793e7 A typical mode of operation is as
a Lorentz-type actuator, in which the applied force is linearly proportional to the current and the
magnetic field 024al793e7

Linear induction motor linear motors cannot &#039;run light&#039; -- normal induction motors are
able to run the motor with a near synchronous field under low load conditions. In contrast A linear
induction motor (LIM) is an alternating current (AC), asynchronous linear motor that works by the
same general principles as other induction motors but is typically designed to directly produce
motion in a straight line. Characteristically, linear induction motors have a finite primary or
secondary length, which generates end-effects, whereas a conventional induction motor is arranged in
an endless loop 024al1793e7

Despite their name, not all linear induction motors produce linear motion; some linear induction
motors are employed for generating rotations of large diameters where the use of a continuous
primary would be very expensive. 024al793e7

Induction motor An induction motor's rotor can be either wound type or squirrel-cage type. another
with a wound rotor forming a self-starting induction motor, and the third a true synchronous motor
with a separately excited DC supply to the rotor An induction motor or asynchronous motor is an AC
electric motor in which the electric current in the rotor that produces torque is obtained by
electromagnetic induction from the magnetic field of the stator winding. An induction motor
therefore needs no electrical connections to the rotor 024al793e7

( 024a1793e7

Linear motor cloth and sheet metal, automated drafting, and cable forming. Most linear motors in use
are LIM (linear induction motor), or LSM (linear synchronous motor) A linear motor is an electric
motor that has had its stator and rotor "unrolled", thus, instead of producing a torque (rotation),
it produces a linear force along its length. However, linear motors are not necessarily straight.
Characteristically, a linear motor's active section has ends, whereas more conventional motors are
arranged as a continuous loop 024al1793e7
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