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Prediction of temperature using equivalent thermal network in SPMSM

Do-Jin Kim, Soon-0O Kwon, Jae-Woo Jung and Jung-Pyo Hong
School of Mechanical Engineering, Hanyang University

Abstract - This paper deals with the temperature calculation using
equivalent thermal network for surface mounted permanent magnet
synchronous motor(SPMSM) under the steady-state condition. In the
equivalent thermal network, heat sources are generated from copper
loss and iron loss. Heat transfer consists of conduction, convection
and radiation. However, radiation is neglected in this paper because
its effect is much smaller than others. Although the heat transfer
coefficient in conduction use material property, heat transfer
coefficient in convection is difficult to measure due to the atmosphere
and ambient condition. Temperatures of each region in SPMSM are
measured by thermocouple in operating condition and the thermal
resistances of convection are calculated by Kkirchhoff’'s current
law(KCL) and experimental result. In order to verify the validation
and reliability of the proposed equivalent thermal network,
temperature which is calculated other load condition is compared with
experimental results. Accordingly, temperatures of each region in
other SPMSMs will be easily predicted by the proposed equivalent
thermal network.
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2.3.2 KCL(Kirchhoff's current law)
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