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Structure and Developed Torque of a DC Motor (with brush)

B Torque generating capability of a DC Motor is the best among all motors,
since the flux and armature conductor current are kept in quadrature in nature.

When electric current
passes through a coil in
a magnetic field, the
magnetic force =
produces a torque T Ka @ I a
which turns the
DC motor

Brush

Magnetic force

F=ILB
|| acts perpendicular
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T 4 magnetic field
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Armature phase winding inductance L.
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® Switching frequency f,.

® Switching time of power switch z,..
®

Blanking time 4.
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Loss Comparison of Some Motors

Loss comparison
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www.irf.com/technical-info/whitepaper/imotionapmotorpcimchina06.pdf
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Trends:

* Motor: Induction motor >> Permanent-magnet synchronous motor (PMSM)

* Vector control >> Sensorless control.

* Square-wave type >> sinewave type.

* Front-end switch-mode rectifier (SMR)>> provide boostable and well-regulated
DC-link voltage with good line drawn power quality.

* Common digital control environment for: Outdoor compressor PMSM,
outdoor condenser fan motor, front-end switch-mode rectifier (SMR).

¢ DSP or ASIC + microcontroller, or FPGA + microcontroller.

www.irf.com/technical-info/whitepaper/mce_digitalpfc_ac.pdf
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Variable reluctance stepping motor vs.
Switched reluctance motor
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B Switched reluctance motor:

@ The winding excitation is applied according to the
sensed rotor position.

@ Absolute rotor position sensing is required.
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