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Abstract
TE
Most speed-controlled induction motors arc driven by pulsc-width—modu!atio} ?olgtageasozzrce
inverter (PWM-V'SI). It operates normally with fixed switching frequency which causes harmonic
spectrum of output voltage concentrated at multiples of the switching frequency. If these harmonics
are high, they cause electromagnetic force on the air gap surface of stator in induction motor which
in turn causes vibration and acoustic noise radiating from the machine. Although switching
frequency of delta Modulation(DM) varies according to the frequency of modulation signal so that
the harmonic spectrum of output voltage is distributed but these harmonics still have high peaks,
causing the acoustic noise which is irritable for human being. This thesis proposes to distribute the
harmonic peaks of the DM-based speed-controlled motors by randomly varying the switching
frequency, which depends on the hysteresis window controlled by a voltage signal. This hysteresis
control signal is generated by adding a fixed signal to a random signal generated by converting the
pseudorandom binary sequence, implemented by linear feedback shift register (LFSR), to analog
signal. As a result, the harmonic spectrum is distributed according to the random signal and the

harmonic peaks of the output voltage are reduced.

A prototype controller is implemented for 3-phase 4-poles induction motor of 300 watts with
constant volts per hertz in the frequency range 1-63 Hz. The experimental results show that the

harmonic peaks of the output voltage spectrum are distributed continuously by random hysteresis in

DM. As a result, the harmonic peaks are reduced 70 percent and acoustic noise spectrum is reduced

up to 10 dB when being compared with the conventional DM.





