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Optimal design for the induction motors with
high-efficiency and high-voltage of YKK series

MENG Da-wei', PANG Xiang-dong', PAN Bo’, ZHAO Yong2
(1. College of Electrical and Electronic Engineering, Harbin University of Science and Technology, Harbin 150040, China;
2. Jiamusi Electric Machinery Co. 1id, Jiamusi 154002 ,China)

Abstract ; The mathematic model was established which is suitable for the optimal design of series motors
according to the design rule in which several motors are of same core stamping. The lowest effective mate-
rial cost and the highest efficiency for the every motor were taken for the mix objective. The Simulated
Annealing Algorithm was improved in light of the engineering practice of the electric machine design. The
integral optimization was made for the new induction motors with high efficiency and high voltage of YKK
series. The results show that the efficiencies of all motors in the new series are increased more than 1% ,
reach or excess the standards of the high-efficiency motors. On the other hand, the number and the rated
powers of the motors in new series are expanded. The motor with same rated power is put into smaller
frame in new series than old series. The effective materials used for the motors are reduced more than an
average of 20% . Even if the better materials of conductor, core and insulation used in the new design are
taken into consideration, the effect of the optimum design is obvious. The optimal design results have
been applied in the practice engineering.
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Table 1 The comparisons for the performances and the material weights of the corresponding motors

HHLR S P,/kW N n Aw'% cosgy, cosdp Ge./kg  Gr/kg AG/kg
YKK450 -2 710 0.9470 0.9566  0.54  0.8700 0.9172  236.2  2353.5  -56.2(Cu)
+YKK400 -2 710 0.9576 0.9620 0.54  0.8700 0.9059  180.0  1680.9  ~672.6(Fe)
YKK450 -2 800 0.9480 0.955 0.49  0.8700 0.9150 237.5  2434.6 -57.5(Cu)
*»YKK400 -2 800 0.9584 0.9614 0.49  0.8700 0.9099  180.0  1680.9  ~753.7(Fe)
YKKS00 -2 900 0.9500 0.9578  0.51 0.8700 0.9088  350.0  2409.2  ~153.8(Cu)
«YKK400 -2 900 0.9600 0.9629  0.51 0.8700 0.9103  196.2  1905.0  ~504.2(Fe)
YKKS00 -2 1000 0.9510 0.9583 0.4 0.8700 0.9103  355.7  2676.9 ~159.5(Cu)
»YKK400 -2 1000 0.9608 0.9623 0.4 0.8700 0.9126  196.2  1905.0  ~771.9(Fe)
YKK450 - 4 630 0.9440 0.9504 0.84  0.8600 0.8610 278.2  2150.6  -82.9(Cu)
+YKK400 -4 630 0.9552 0.9588 0.8  0.8600 0.8634  195.3  1680.9  ~469.7(Fe)
YKK450 - 4 710 0.9460 0.9510  0.85  0.8600 0.8527  286.6  2353.5  -73.4(Cu)
+YKK400 -4 710  0.9568 0.955 0.85  0.8600 0.8666  213.2  1793.0  ~560.5(Fe)
YKKS00 - 4 800 0.9480 0.9542  0.63  0.8700 0.8667  315.8  2837.5 -89.7(Cu)
«YKK400 -4 800 0.9584 0.9605 0.63  0.8700 0.8705  226.1  2054.5  -783.0(Fe)
YKKS00 - 4 900 0.9490 0.9552  0.59  0.8700 0.8725  349.2  3105.2 ~104.4(Cu)
+YKK400 ~4 900 0.9592 0.9611 0.5  0.8700 0.8714  244.8  2203.9  -901 3(Fe)
YKKS00 - 4 1000 0.9500 0.9560 0.65  0.8700 0.8750  375.7  3372.8 -117.4(Cu)
«YKK400 -4 1000 0.9600 0.9625 0.65  0.8700 0.8702  258.3  2502.7 - 870.1(Fe)
YKKS00 - 4 1120  0.9510 0.956 0.64  0.8700 0.8759  40L.9  3640.5 - 126.9(Cu)
+YKK400 -4 1120 0.9608 0.9630 0.64  0.8700 0.87i6 275 2726.8  -913.7(Fe)
YKK450 - 6 500 0.9430 0.9460  1.13  0.8300 0.8308  257.3  2353.5  -58.1(Cu)
+YKK400 -6 500 0.9544 0.9573 1L.13  0.8300 0.8329  199.2  1905.0  -448.5(Fe)
YKK500 - 6 560 0.9440 0.9493  0.87  0.8400 0.8517  310.1  2837.5  -88.9(Cu)
*YKK400 -6 560  0.9552 0.9580 0.87  0.8400 0.8401  221.2  2054.5 - 783.0(Fe)
YKK500 - 6 630  0.9450 0.9504  0.85  0.8400 0.8569 344.5 31052 -111.5(Cu)
»YKK400 -6 630 0.9560 0.9589  0.85  0.8400 0.8402 233 2315.9  —789.3(Fe)
YKKS00 - 6 710 0.9480 0.9511  0.84  0.8400 0.8537  361.3  3372.8 -107.0(Cu)
*«YKK400 -6 710 0.9584 0.9595 0.84  0.8400 0.8417 2543  2465.4  -907.4(Fe)
YKKS00 - 6 800 0.9490 0.9517 0.85  0.8400 0.8565  388.3  3640.5 -106.9(Cu)
+YKK400 -6 800 0.9592 0.9602  0.85  0.83400 0.8403  281.4  2614.8 - 1025.7(Fe)
YKKS60 - 6 900 0.9500 0.9553 0.5 0.8500 0.8686  451.9  3994.4  -133.8(Cu)
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*»YKK400 -6 900  0.9600 0.9603 0.5 0.8500 0.8506  318.1  3025.7 -968.7(Fe)
YKKS00 - 8 400 0.9370 0.9441 1.09  0.8000 0.8232  294.8  2569.8  -81.7(Cu)
#YKK400 -8 400 0.9496 0.9550 1.09  0.8000 0.8105 213.1  1755.6 - 814.2(Fe)
YKK500 - 8 450  0.9380 0.9451 1.05  0.8000 0.8260 319.8  2837.5 -91.1(Cu)
*«YKK400 -8 450  0.9504 0.9556  1.05  0.8000 0.8115  228.7  1905.0  -932.5(Fe)
YKK500 - 8 500 0.9420 0.9459 1.06  0.8000 0.8279 3353 31052  -88.3(Cu)
*~YKK400 -8 500 0.9536 0.9565 .06  0.8000 0.8123 247 2091.8 - 1013.4(Fe)
YKK500 - 8 560 0.9440 0.9467  1.01  0.8000 0.8283  357.3 33728  -90.9(Cu)
*«YKK400 -8 560 0.9552 0.9568 1.01  0.8000 O0.8172  266.4  2390.6 -982.2(Fe)
YKK560 - 8 630 0.9450 0.9490 0.82  0.8200 0.8416  323.1  3994.4  -30.3(Cu)
*«YKK400 -8 630  0.9560 0.9572  0.82  0.8200 0.8205 2928  2764.2 - 1230.2(Fe)
YKK500 -16 315  0.9280 0.9388 1.19  0.7600 0.7994  255.6  2569.8  —48.7(Cu)
*YKK400 -10 315  0.9424 0.9507 1.19  0.7600 0.7657 206.9  1793.0 -776.8(Fe)
YKKS00 -10 355 0.9300 0.9397 119  0.7600 0.8038  270.5  2837.5 -48.1(Cu)
*YKK400 -10 355 0.9440 0.9516 119  0.7600 0.7642  222.4  1942.4  -895.1(Fe)
YKKS00 ~10 400  0.9330 0.9407 1.15  0.7600 0.8038  289.1 31052  -52.5(Cu)
» YKK400 -10 400  0.9464 0.9522 1.15  0.7600 0.7664  236.6  2166.5 -938.7(Fe)
YKKS00 -10 450  0.9340 0.9414 115 0.7600 0.7982  306.9  3372.8 -48.7(Cu)
*»YKK400 -10 450 0.9472 0.9529 L15  0.7600 0.7696  258.2  2465.4  -907.4(Fe)
YKK560 -10 500 0.9360 0.9420 0.73  0.7800 0.7803  291.0  3631.3  -12.9(Cu)
#YKK400 -10 500 0.9488 0.9493  0.73  0.7800 0.7799  278.1  2726.8  -904.5(Fe)
YKK560 -10 560  0.9370 0.9485  0.31  0.7800 0.7943  323.2 39944  -33.5(Cu)
* YKK400 - 10 560  0.9496 0.9516  0.31 0.7800 0.7801  289.7  2951.0 - 1043.4(Fe)
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