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A Study on Current and Torque Characteristics of
Three-Phase Induction Motor in Single-Phase Operation
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Abstract

The characteristics of the stator current and torque of a small three-phase squirrel
cage induction motor are studied experimentally under the situation of a single-phase
cperation due to various causes.

Through the experiments, the torque-slip and current-slip curve of single-phase circuit
as well as three-phase circuit are obtained and the needed constants are determined.

The stator current and torque are calculated by the current and torque equations
derived by the unbalance'd circuit theory.

The numeral valuies obtained from the above methods are compared with the exper-
imental values under the same conditions.

The results of the study are summerized as follow;
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Table 3-1 Rated values of experimental apparatus
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Full lozd current @ 3.8amp

Output : . 76KW{1HP)
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1) A=Y Recorder - e - .....Hewlett Packard
Input 450 VDC Accuracy « +0 29
Input range @ L L. iGEmV/in of full scale
| and 10V/in Power : 115 or 230V #1627,
wriing area: 7ind 10in 52 to 60 Hz
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Table 4-1 Comparison of the slip, current and terque under vavious loads
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K$$% : Computed values of the stator current

and torque

Slip 133 AF & P (A] m @ » (Nem)
(rpm] = M| B | = i H
0 1, 800 0 4.435 0 0. 105
0.02 1,764 1.230 5. 265 2.670 2,149
0.04 1,728 2. 409 6.484 5.120 4,531
0. 06 1,692 3.535 7.787 7.352 6.403
0.08 1,656 4.608 9. 049 9.370 7.716
0. 10 1,620 5.629 10. 224 11.183 8.598
0.12 1,584 6. 597 11,297 12. 800 9.162
0.4 1,548 7.514 12,269 14.235 9. 492
0.16 1,512 8.382 13.145 15. 499 9. 650
0.18 1,476 9.203 -+ 13.937 16. 606 9.679
0.20 1,440 9.978 14. 644 17.570 9.612
0.22 1,404 10. 710 15.284 18. 404 9,474
0.24 1,368 11. 402 15. 861 19. 118 9.284
0. 26 1,332 12.054 16. 383 19.726 9, 057
0.28 1,296 12.671 16. 855 20. 238 8.802
0.30 1, 260 13.253 17.283 20. 664 8.529
0.32 1,224 13.803 17.673 21.013 8.243
0.34 1,188 14. 322 18.027 21.294 7.950
0.36 1,152 14.814 18. 351 21.515 7.653
0.38 1,116 15. 278 18.647 21.681 7.355
0.40 1,080 15.718 18.918 21.801 7.058
Q.42 1,048 16. 135 19.166 21.878 6.763
0.44 1,008 16. 530 19.394 21.981 6.471
0.46 972 16. 904 19. 604 21.926 6.184
0.48 936 17. 260 19. 797 21.905 5.902
0.50 900 17.597 19.975 21. 860 5.625
0.52 864 17.918 20. 139 21.792 5. 353
0.54 828 18.223 20.290 21.706 5.086
0.56 792 18.514 20.429 21.603 4. 825
0.58 756 18.790 20.558 31.486 4.568
0.60 720 19. 054 20. 677 21.357 4,317
0. 62 684 19. 306 20.786 21.218 4.071
0.64 648 19. 546 20. 887 21. 069 3. 829
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