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Abstract

The aim of this research is to design a 3-phase induction motor speed control system for driving a traditional paddy
cleaning machine, using a power conversion system to vary the voltage and frequency for a 2 hp 3-phase induction
motor. The three command voltage waves were compared with a triangular wave to generate the switching signals for
the inverter, based on a V/f control method. The experimental results showed that a change of command frequency
between the range of 10-50 Hz resulted in a change of 3-phase induction motor speed falling within the range of
204-1,424 rpm. In addition, the frequency of 30 Hz was the optimum frequency for a RD41 paddy and Pathum Thani
1 paddy which led to a paddy gain higher than 98% and the undeveloped kernel of less than 5% being obtained.
Furthermore, by replacing a conventional 487-cc diesel engine with the proposed method, the energy cost was reduced

by more than 4 times and the emission of air pollution was eliminated.

Keywords: paddy cleaning machine, induction motor, frequency, V/f control
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Design of an Induction Motor Speed Control System using V/f
Control Method for a Traditional Paddy Cleaning Machine
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Figure 1 Traditional paddy cleaning machine
(a) Photograph (b) Simplified schematic
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Figure 8 Testing and Implementation of the proposed system (a) Simplified block diagram

of the experimental setup (b) Experimental setup
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Table 1

Design of an Induction Motor Speed Control System using V/f
Control Method for a Traditional Paddy Cleaning Machine

Frequency and voltage of the proposed system at different command frequencies

Command Output frequency

Line-to-line voltage

frequencies

Measured value Relative error

Calculated value Measured value

(Hz) (Hz) (%) V) W) Relative error (%)
10 11.11 11.10 131.82 124.80 5.33
20 20.51 2.55 170.41 160.10 6.05
30 30.21 0.70 181.96 190.40 4.64
40 40.13 0.33 196.44 198.50 1.05
50 50.19 0.38 222.06 219.80 1.02
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Table 2  The test results for two types of paddy (15% moisture) at different command frequencies
Test descriptions RD41 Pathum Thani 1
Command frequencies (Hz) 20 25 30 35 20 25 30 35
Wind velocity (m/s) 2.20 3.80 5.60 7.50 2.10 3.80 5.50 7.60
Total paddy obtained (kg) 4713 45.64 44.36 43.12 46.70 45.62 44 .54 43.29
Paddy grain obtained (%) 99.16 98.76 98.02 95.36 99.27 98.89 98.51 95.80
Undeveloped kernel obtained (%) 50.20 24.00 5.00 4.20 40.60 22.40 4.20 3.60
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Speed and command frequencies for an induction motor
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Figure 9 The performance of variable speed controlled at
different command frequencies
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Table 3 A comparison of the proposed system and conventional system (Using diesel engine)
Test parameters VSD with induction motor %z hp. Diesel engine 487 cc.
Rate power 393.00 W 5900.00 W
Energy consumption 0.52 hp./hr. 210.00 g-hp./hr.

Energy costs 1.50 Bath/hr. 5.95 Bath/hr.

Noise levels

No 72.40 dBA

Air pollutions

No Yes

Note: The average of electricity and fuel costs from 4 Jan to 24 Dec 2020
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