114

sz
bOA 9L a1 IV OEBEHR

Thermal Simulation of Toroidal Coil
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Abstract Modeling of parts is important in the thermal simulation of electronic devices. This paper introduces
the research results of the Chubu Electronics Association regarding the modeling of toroidal coils.
Simplification is performed to be able to duplicate the heat conduction in the coil and heat diffusion
in the PCB since heat dissipation to the PCB is large in case that the coil is naturally air-cooled. Also,
in case of using a thermal sheet to dissipate heat to the housing, to consider that the contact thermal
resistance increases quickly when the contact pressure drops below 0.03 MPa. The validity of these
thermal analysis methods and coil loss calculation were verified by creating a boost chopper circuit.
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Reduction of Iron Loss in Stator Core Using an Optimum Pulse Pattern
for High-Speed IPMSM
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Abstract This paper proposes a reduction method for iron loss in stator core using the optimum pulse pattern
for high-speed interior-permanent-magnet-synchronous-motor (IPMSM). In this paper, simple evaluation
function of iron loss of stator core in a pulse-width-modulation (PWM) drive is introduced. In particular,
the iron loss in stator core is approximately estimated from the flux level obtained from the integral
of line-to-line voltage of PWM drive. In addition, the pulse pattern is optimized to reduce the iron loss
in stator core based on the introduced evaluation function. To validate the evaluation function, the
correlation coefficient between the evaluation value and the measured iron loss is calculated in 12
random pulse patterns applied to inductor and IPMSM. As a result, the correlation coefficients are 0.991
and 0.982 in the inductor and IPMSM, respectively. In addition, the iron loss of the IPMSM with the
optimum pulse pattern is reduced by 8.5% and 3.7% in comparison with a carry-asynchronous PWM
and carry-synchronous PWM, respectively.
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