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Basic Rotation Characteristics and Energy Efficiencies of
a Blade-Type Corona Motor
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(Jae-Seung Jung - Jae-Duk Moon)

Abstract - A corona motor, as one of a powerful cooling means of microelectronic devices, has been employed because
of its very simple structure of no coils and no brushes. In this paper, the effect of polarity of applied voltage and the
number of blade corona electrodes on the fundamental properties of rotation of the motor was investigated. The I-V and
rotation characteristics of the blade corona electrode were significantly different from the different polarities of applied
voltages and the blade corona electrode numbers, due to the different space charge effect resulted by the different
migration mobility of the positive and negative ions generated near the blade corona electrode tip of the rotor of the
motor. The rotation speed of the motor was influenced significantly by the polarity of corona discharge, the number of
blades, and mass of rotor. At the same corona current, an effective rotation can be obtained with the positive corona
caused by the lower ion mobility. On the other hand, the higher rotation speed can be obtained with the negative corona
resulted from its higher corona current. The highest rotation speed and energy efficiency can be obtained with the rotor

having 4 blades.
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CB: Corona blade(6 blades)
HV: High voltage power
DM: digital voltmeter

SR: Shunt Resistor

CM: Corona motor

HP: High voltage probe
TM: tachometer

Rp: Protection Resistor
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Fig. 1 Schematics of experimental setup.
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Fig. 3 Rotation speed characteristics of the corona motor
as a function of corona current for different number
of blade electrodes.
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