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Air gap modeling of SRM winding and determination of optimal air gap width
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Abstract: Aiming at the problem that the temperature field analysis modeling is difficult due to the irregular air gap between the two
windings in the stator slot of the switched reluctance motor, an improved modeling method for the double winding air gap is proposed.
The calculation method of the total cross-sectional area of the air gap between the two windings of the motor is analyzed. The model
structure of the double-winding air gap and the method for determining the optimal air gap width are studied. Based on this, a three-
dimensional finite element model of the switched reluctance motor is established. The temperature field is analyzed by finite element
method, and the temperature field distribution of the switched reluctance motor is obtained. The temperature field under different air gap
width is analyzed and the numerical fitting method is used to obtain the air gap width and the corresponding temperature. The function
relationship, using the function relationship and the corresponding measured temperature value, can obtain the optimal air gap width of
the double-winding air gap model. This method effectively improves the accuracy of the temperature field analysis results of the switched
reluctance motor, it has a good application value.
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Fig.1 Schematic diagram of equivalent structure

of double winding air gap
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Fig.3 Temperature field distribution of switched reluctance

motor corresponding to optimal air gap width
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Table 4 Steady-state temperature value of each
main component of the motor corresponding

to the optimum air gap width
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Fig.4  Air gap equal width modeling method for switching

reluctance motor temperature field distribution
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