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Energy Saving for Separately Excited DC Motor
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ABSTRACT
The paper presents the comparison results about the energy saving of separately excited DC
motor. The conventional and optimization methods are concerned for this comparison. The

optimization method is applied to calculate the appropriate field current for loss minimization or energy
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saving. The experimental results show that the drive approach using the optimization method can save

the energy consumed by the motor to 85.92% in maximum.

Keyword: Separately excited DC motor, power loss, optimization method, loss minimization.
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speed T P WA W/AIMAMN IR WeskTusinT

NLm Vo\;n Usgndn
% |rom | (N W)l [ v (v) | R W) | @) | A | va(v) | R(W) | 7 ) e
80 | 1880 19.69 | 0.30 | 161.40 | 17430 | 11.03 | 0.08 | 4555 | 25.70 | 76.61 85.25

100 | 2360 0.1 24.71 0.30 | 202.60 | 217.95 | 11.34 | 0.08 57.88 30.68 80.54 85.92

120 | 2832 29.66 0.20 | 220.00 | 22246 | 1133 | 0.09 | 70.93 35.62 83.27 83.99

80 | 1880 39.37 | 0.30 | 16350 | 190.91 | 20.62 | 0.11 | 64.63 51.43 76.55 73.06

100 | 2360 0.2 49.43 | 0.30 | 205.10 | 239.10 | 20.67 | 0.11 82.13 61.39 80.52 74.33

120 | 2832 59.31 0.19 | 220.00 | 253.47 | 23.40 | 0.12 | 100.63 | 71.27 83.22 71.88
80 | 1880 59.06 | 0.30 | 165.90 | 208.18 | 28.37 | 0.13 | 79.29 77.16 76.54 62.94
100 | 2360 0.3 74.14 | 0.30 | 207.30 | 261.90 | 28.31 0.14 | 100.69 | 92.09 80.51 64.84
120 | 2832 88.97 | 0.16 | 220.00 | 304.76 | 29.19 | 0.15 | 123.40 | 106.93 | 83.20 64.91
80 | 1880 78.75 | 0.30 | 167.80 | 227.42 | 34.63 | 0.16 | 91.66 | 102.89 | 76.54 54.76

100 | 2360 0.4 98.86 | 0.30 | 209.60 | 286.50 | 3451 | 0.16 | 116.38 | 122.81 | 80.50 57.13

120 | 2832 118.63 | 0.15 | 220.00 | 358.24 | 33.11 0.17 | 14257 | 14258 | 83.20 60.20

80 | 1880 98.44 | 0.30 | 169.20 | 246.87 | 39.88 | 0.17 | 102.51 | 128.62 | 76.54 47.90

100 | 2360 0.5 12357 | 0.30 | 211.80 | 311.26 | 39.70 | 0.18 | 130.22 | 153.53 | 80.49 50.68

120 | 2832 148.28 | 0.17 | 220.00 | 362.53 | 40.90 | 0.19 | 159.47 | 178.24 | 83.19 50.83

80 | 1880 118.12 | 0.30 | 168.90 | 260.57 | 4533 | 0.19 | 11239 | 15436 | 76.52 40.76

100 | 2360 0.6 148.28 | 0.30 | 210.40 | 321.43 | 46.13 | 0.20 | 142,65 | 184.23 | 80.49 42.68

120 | 2832 177.94 | 0.18 | 220.00 | 377.54 | 47.13 | 0.21 | 174.71 | 213.89 | 83.19 43.35

80 | 1880 137.81 | 0.30 | 170.50 | 278.10 | 49.55 0.21 | 121.41 | 180.08 | 76.53 35.24

100 | 2360 0.7 173.00 | 0.30 | 212.60 | 350.67 | 49.33 | 0.22 | 154.14 | 21459 | 80.62 38.70

120 | 2832 207.60 | 0.16 | 220.00 | 457.11 | 45.42 | 0.23 | 188.77 | 249.56 | 83.19 45.41
80 | 1880 157.50 | 0.30 | 171.60 | 301.44 | 5225 | 0.22 | 130.71 | 205.99 | 76.46 31.66
100 | 2360 0.8 197.71 | 0.30 | 212.00 | 368.95 | 53.59 | 0.23 | 164.84 | 245.67 | 80.48 33.41
120 | 2832 237.25 | 0.17 | 220.00 | 467.24 | 50.78 | 0.24 | 201.83 | 285.21 | 83.18 38.96
80 | 1880 177.19 | 030 | 171.40 | 31282 | 56.64 | 0.23 | 137.77 | 231.56 | 76.52 25.98
100 | 2360 07 222.42 | 030 | 21210 | 386.91 | 57.49 | 0.24 | 174.89 | 276.39 | 80.47 28.56
80 | 1880 196.87 | 0.30 | 174.90 | 343.74 | 57.27 | 0.25 | 14526 | 257.29 | 76.52 25.15
100 | 2360 Ho 247.14 | 0.30 | 218.20 | 441.09 | 56.03 | 0.26 | 184.38 | 307.11 | 80.47 30.37
80 | 1880 21656 | 0.30 | 177.30 | 370.42 | 58.46 | 0.26 | 152.33 | 283.02 | 76.52 23.59
100 | 2360 H 271.85 | 0.30 | 219.60 | 467.65 | 58.13 | 0.27 | 193.38 | 337.82 | 80.47 27.76
80 | 1880 236.25 | 0.30 | 177.10 | 387.61 | 60.95 | 0.27 | 159.16 | 308.76 | 76.52 20.34
100 | 2360 ' 296.57 | 0.30 | 218.80 | 493.10 | 60.14 | 0.28 | 220.02 | 396.72 | 74.76 19.55
80 | 1880 25594 | 030 | 177.00 | 404.78 | 63.23 | 0.28 | 165.69 | 334.50 | 76.51 17.36
100 | 2360 + 321.28 | 0.30 | 217.80 | 505.72 | 63.53 | 0.29 | 210.29 | 399.26 | 80.47 21.05

80 | 1880 1.4 275.62 | 0.30 | 176.20 | 418.40 | 65.87 | 0.29 | 171.94 | 357.44 | 77.11 14.57
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