
Types Of Induction Motor
== Construction == acb0a745b9 In one arrangement, the motor has an ordinary stator. A squirrel-
cage rotor connected to the output shaft rotates within the stator at slightly less than the rotating
field from the stator. Within the squirrel-cage rotor is a freely rotating permanent magnet rotor,
which is locked in with rotating field from the stator. The effect of the inner rotor is to reenforce the
field from the stator. acb0a745b9 == Electromagnetic transients == acb0a745b9 == Stator on
the outside == acb0a745b9 To obtain very quick torque control response in induction motor, it is
required... acb0a745b9 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-frequency drives (VFD).
VFD offers energy savings opportunities for induction motors in applications like fans, pumps, and
compressors that have a variable load. acb0a745b9 == History == acb0a745b9

Shaded-pole motor shaded-pole motor is the original type of AC single-phase electric induction
motor, dating back to at least as early as 1890. A shaded-pole motor is a motor in The shaded-pole
motor is the original type of AC single-phase electric induction motor, dating back to at least as
early as 1890 acb0a745b9

Wound rotor motor Wound-rotor motors can be started with low inrush current, by inserting high
resistance into the rotor circuit; as the motor accelerates, the resistance can be decreased. A
wound-rotor motor, also known as slip ring-rotor motor, is a type of induction motor where the
rotor windings are connected through slip rings to external A wound-rotor motor, also known as
slip ring-rotor motor, is a type of induction motor where the rotor windings are connected through
slip rings to external resistance. Adjusting the resistance allows control of the speed/torque
characteristic of the motor acb0a745b9

Induction motor An induction motor's rotor can be either wound type or squirrel-cage type. An
induction motor&#039;s 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. electromagnetic induction from the magnetic field of the stator
winding. An induction motor therefore needs no electrical connections to the rotor acb0a745b9

== Operating principles == acb0a745b9 The design of an induction electrical meter uses pairs of
coils, one using the current to be measured, one voltage on the terminals. The design of coils
makes the magnetic fields in each pair out-of-phase, inducing the torque proportional to the
current and voltage. A permanent magnet works as a brake ("retarding element") making the
speed proportional to the torque. acb0a745b9 == Principle... == acb0a745b9 The rotor of the
motor consists of a conductive disk, through which a changing magnetic flux is applied by one or
more split phase electromagnetic coils. Eddy currents are generated in the disk and the reaction
between the eddy currents and the flux produces the driving torque. acb0a745b9 The speed and
torque characteristics of a wound-rotor motor can be adjusted by changing the external resistance,
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unlike a squirrel... acb0a745b9 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 distribution system as synchronous machines do.
Power factor correcting capacitors can be added externally to neutralize a constant amount of the
variable reactive excitation current. After starting, an induction generator can use a capacitor bank
to produce reactive excitation current, but the isolated power system's voltage and frequency are
not self-regulating and destabilize readily. acb0a745b9 The two main types of AC motors are
induction motors and synchronous motors. The induction motor (or asynchronous motor) always
relies on a small difference in speed between the stator rotating magnetic field and the rotor shaft
speed called slip to induce rotor current in the rotor AC winding. As a result, the induction motor
cannot produce torque near synchronous speed where induction (or slip) is irrelevant or ceases to
exist. In contrast, the synchronous motor does not rely on slip-induction for operation and uses
either... acb0a745b9

Linear induction motor induction motor (LIM) is an alternating current (AC), asynchronous linear
motor that works by the same general principles as other induction motors but 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 acb0a745b9

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. acb0a745b9 Electric motors can be powered by direct current
(DC) sources, such as from batteries or rectifiers, or by alternating current (AC) sources, such as a
power grid, inverters or electrical generators. Electric motors may also be classified by
considerations such as power source type, construction, application and type of motion output.
They can be brushed or brushless, single-phase, two-phase, or three-phase, axial or radial flux, and
may be air-cooled or liquid-cooled. acb0a745b9

AC motor The two main types of AC motors are induction motors and synchronous motors. The AC
motor commonly consists of two basic parts, an outside stator having coils supplied with
alternating current to produce a rotating magnetic field, and an inside rotor attached to the output
shaft producing a second rotating magnetic field. instead of rotation. The induction motor (or
asynchronous motor) always relies An AC motor is an electric motor driven by an alternating
current (AC). The rotor magnetic field may be produced by permanent magnets, reluctance
saliency, or DC or AC electrical windings acb0a745b9

Electric motor mostly replaced by brushless motors, permanent magnet motors, and induction
motors. Most electric motors operate through the interaction between the motor's magnetic field
and electric current in a wire winding to generate Lorentz force in the form of torque applied on
the motor's shaft. An electric generator is mechanically identical to an electric motor but operates
inversely, converting mechanical energy into electrical energy. The motor shaft extends outside of
the motor, where it satisfies the load An electric motor is a machine that converts electrical energy
into mechanical energy acb0a745b9

The key point of FAM control is that the exciting current is kept constant in magnitude and



Types Of Induction Motor

Types Of Induction Motor
3

continuous in the equivalent circuit. The speed of rotating air gap flux is made free or adjustable.
This means that the magnetic field in the air gap is kept constant in its amplitude and that its
speed is adjustable so that a desired value of torque is produced. When the air gap flux is kept
constant, other variables like voltages, current and torque are functions of slip frequency only. By
accelerating or decelerating rotation of the air gap flux to choose the slip frequency, the torque
can be controlled as desired. acb0a745b9 Standardized electric motors provide power for industrial
use. The largest are used for marine propulsion, pipeline compression and pumped-storage
applications, with output exceeding 100 megawatts. Other applications include industrial fans,
blowers and pumps, machine tools, household appliances... acb0a745b9 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 it to spin. The direction of rotation
is from the unshaded to the shaded (ring) side of the pole. acb0a745b9

Induction generator mechanically turning their rotors faster than synchronous speed. Induction
generators operate by mechanically turning their rotors faster than synchronous speed. A regular
AC induction motor usually can be used as a generator, without any internal modifications 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. A regular AC
induction motor usually can be used as a generator, without any internal modifications. 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 high-pressure gas
streams to lower pressure acb0a745b9

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 motor's force, and it is often not
possible to fit a gearbox to trade off force and speed. Linear induction motors are thus frequently
less energy efficient than normal rotary motors for any given required force output. acb0a745b9
LIMs, unlike their rotary counterparts, can give a levitation effect. They are therefore often used
where contactless force is required, where low maintenance is desirable, or where... acb0a745b9
Compared to a squirrel-cage rotor, the rotor of the slip ring motor has more winding turns; the
induced voltage is then higher, and the current lower, than for a squirrel-cage rotor. During the
start-up a typical rotor has 3 poles connected to the slip ring. Each pole is wired in series with a
variable power resistor. When the motor reaches full speed the rotor poles are switched to short
circuit. During start-up the resistors reduce the field strength at the stator. As a result, the inrush
current is reduced. Another important advantage over squirrel-cage motors is higher starting
torque and smooth operation due to variable speed. acb0a745b9

Dual-rotor motor This rotor arrangement can increase power volume density, efficiency, and
reduce cogging torque. In another arrangement, one rotor is inside the A dual-rotor motor is a
motor having two rotors within the same motor housing. magnetic field inducing a current in the
rotor, this type of motor meets the definition of an induction motor acb0a745b9

Induction disk motor Induction disk motor is a low-power, low-speed AC motor that is primarily
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known for its use in analog electrical meters. It is also called a Ferraris disk after the inventor,
Galileo Ferraris. It is also called a Ferraris Induction disk motor is a low-power, low-speed AC motor
that is primarily known for its use in analog electrical meters acb0a745b9

Less common, AC linear motors operate on similar principles as rotating motors but have their
stationary and moving parts arranged in a straight line configuration, producing linear motion
instead of rotation. acb0a745b9

FAM control of induction motor acceleration method (FAM) is the target state variable of the field
acceleration method is induction motor torque. Initial attempt is made to derive `equivalent
circuits valid for both steady state and transient states in induction motor. It attempts to avoid
electromagnetic transients which cause delay in torque control response. In FAM theory, co-
ordinate transformation Field acceleration method (FAM) is the target state variable of the field
acceleration method is induction motor torque. First, electromagnetic transients of three-phase
induction motor are analyzed. In FAM theory, co-ordinate transformation is not involved
acb0a745b9

Because the stator slips behind the rotating magnetic field inducing a current in the rotor, this type
of motor meets the definition of an induction motor. acb0a745b9 Since the phase angle between
the shaded and unshaded sections is small, shaded-pole motors produce only a small starting
torque relative to torque at full speed. Shaded-pole motors of the asymmetrical type shown are
reversible only by disassembly and flipping over of the stator, though some similar... acb0a745b9
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