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Tab.1 Comparison of three magnetic cores losses algorithms
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Tab.3 Loss coefficients of three magnetic cores
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Research on calculation methods for core losses under nonsinusoidal
excitation based on loss separation theory

LIU Ren, LI Lin
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract; The accurate and fast prediction of the core loss under nonsinusoidal excitation is significant for the opti-
mization design of magnetic components in the power electronic device. Three nonsinusoidal excitation loss algo-
rithms based on loss separation theory are evaluated from the two aspects of precision and model parameters extrac-
ting complexity for screening out the optimal algorithm. First of all, these three loss algorithms are analyzed from
loss separation theory, the use of Fourier decomposition to solve the loss in frequency domain and the calculation of
nonlinear loss based on the viewpoint of time domain. Secondly, the loss formulas of these three loss algorithms un-
der triangular and square wave excitation are derived, and the loss of silicon steel, amorphous and nanocrystalline
core is measured by experiments. Finally, the accuracy of the three loss algorithms and the characteristics and com-
plexity of the model parameters are compared. The results show that the time domain loss algorithm has the highest
accuracy, and compared with the other two frequency domain loss algorithms, the complexity of the model parame-
ters extraction is lower, so it is the optimal non sinusoidal excitation loss algorithm. It is proposed to use this algo-
rithm to solve the nonsinusoidal excitation core loss in the field of optimization design of magnetic components and et
al.

Key words: nonsinusoidal excitation; magnetic core loss; optimization design; loss separation theory



