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Implementation of Random Carrier-Frequency Modulation Scheme for a DSP
based PWM Inverter for Acoustic Noise Reduction of Induction Motors

B R B -ERBET-F ok T8 K
(Young-Gook Jung - Seok-Hwan Na - Young-Cheol Lim + Sung-Ki Jeong)

Abstract - This paper describes an implementation of a DSP (Digital Signal Processor) controlled random carrier
frequency modulation for the PWM inverter for acoustic noise reduction of induction motors. Real-time generation of the
random variable and RPWM(Random PWM) along with the speed control was achieved by DSP TMS320C31. The
experimental results show that the voltage and current harmonics are spread to a wide band area and the power
spectrum of the acoustic switching noise was spread to create a more appealing, less annoying sound. Also, the speed
response of the implemented method and the conventional method is nearly similar to each other from the viewpoint of

the v/f constant control.
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Table 1 Constants for portable random number

Overflow at im Ia ic
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2% 11979 859 2531
14406 9%7 3041
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Table 2 Parameters of experimental system

Digital Signal TMS320C31-60MHz

Processor(DSP)
IPM PMC20U060 - 600V/20A
WM Carrier Modulated PWM /
P (3KHz™ 9KHz)
PWM Generation
Module MWPWM-TV
Frequency Modulator MAXO038

Three phase squirrel cage
Induction Motor

Rating : 2hp 200V/60Hz

Motor

Stator resistance : 3.35 ohm
Motor Parameters Rotor resistance : 1.99 ohm
Inductance : 163.73mH

Leakage inductance : 6.94mH
Inertia factor : 0.lkgm®
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Table 3 Sound Pressure Level with Varying Bandwidth of
The Carrier Frequency
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