WA L N—=2IZBT D4 T A B HIETE O SEHRREE

ER HEE sE, E A R

g

5 (REEMRFRT),

KRB B RS AL LB T

Experimental Verification of On-line High Efficiency Control for a Weaving Machine with an Inverter
Ryo Tateno, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology),
Noboru Saitoh, Non-member (HOKUETSU DENKEN Co.,Ltd.)

This paper demonstrates on-line high efficinecy control based on speed sensor less vector control for a weaving machine. The

optimum excitation current to obtain the highest efficiency is estimated from load torque fluctuation. The proposed on-line

control is investigated by simulation and experimental results. The maximum driving efficiency is increased by 0.5% in

comparison to speed sensor less vector control.
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Fig. 1. System diagram of the weaving machine using the
inverter.
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Fig. 2. Load characteristic of a weaving machine.
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Fig. 3. Block diagram of speed sensor less vector control.
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Fig. 5. Continuation method block diagram.
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Fig. 6. Copper loss comparison method.

Table 1. Motor parameters.

Poles 4 Secondary resistance R, 2.980)
Rated power 2.2kW Primary leakage inductance L, 6.1mH
Rated voltage 380V | Secondary leakage inductance Ly, 5.4mH
Rated current 54A Mutual inductance M 190mH
Rated frequency 50Hz Excitation current I, 3.5A
Rated speed 1500r/min Inertia moment J,, 0.01 (x3kgm:
Primary resistance R 2,740
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Fig. 7. Simulation results using continuation method.
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Fig. 8. Simulation results using copper loss comparison

method.
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Fig. 9 Simulation results using copper loss comparison
method.
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Fig. 10. Inverter efficiency for excitation current command.
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Fig. 11. Driving efficiency of weaving machine.
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