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Performance Equations of Linear Induction Motors

by Use of Fourier Transform Technique Taking into

Account of Primary MMF Distributions

Tatsuya FURUKAWA* and Sakutaro NONAKA**

Applying the Poynting’s theorem and the Parseval’s theorem to the calculation of the complex

power flow from the primary to the secondary, the expression of the equivalent secondary impedance,

which has not been believed to be obtained in the conventional analyses based on the spatial Fourier

transform, for the single-layered and the double-layered LIMs is readily obtained by the residue

calculation in the complex wave number space.

In the paper, the theoretical comparison between the performance characteristics under constant

voltage operation using the above Fourier transform method and the Fourier series method is:-con-

ducted.
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Table 1 Design parameters of four-poles
single-layered DLIM

Parameters Symbols Values
Predicted rating
Primary voltage NER'A 440V
Frequency fi 220Hz
Synchronous speed 0 494 .2km/h
Primary design
Number of poles )4 4
Pole pitch T 312mm
Stack height h 150mm
Number of phases - m 3
Slots/pole/phase q 4
Slot pitch ts 26mm
Slot width ws 13mm
Turns per coil N 6
Series turns/phase Wm 96
Mechanical clearance g 5mm
Secondary design
Resistivity (Aluminium) 0 4.82X107*Qm
Thickness 2d 16mm
Overhang c 175mm
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Fig. 4 Power factor versus slip for Single-
Layered LIM under constant voltage oper-
ation.
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Fig. 7 Equivalent secondary impedance versus
slip for Single-Layered LIM under con-
stant voltage operation.
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