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Numerical Study of Internal Flow Thermal Characteristics of Large Permanent
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Abstract:In order to explore the internal fluid rheological characteristics and temperature rise distribution of large
compact permanent magnet synchronous generator (PMSG ) with self-regulating ventilation function, this paper takes a
6 MW PMSG as an example, bases on the theory of electro-mechanics and numerical heat transfer, combines with the
flow thermal coupling mechanism,a period is selected as the solution domain according to the actual cooling structure of
the generator,the mathematical model and physical model of the coupling of 3D flow field and temperature field are
established. The finite volume element method is used to study the 3D temperature field of PMSG, and the distribution
characteristics of stator and rotor core, stator winding and its insulation,,and permanent magnet are analyzed in detail. The
rationality of the method and accuracy of the calculation results are verified by the comparison with and analysis of the
ceiling value of the insulation temperature of the motor. This paper provides reference for the calculation of temperature
rise of permanent magnet synchronous generator and the design of ventilation structure.
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Fig. 2 Solved region of temperature field
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Table 1 Losses of the generator kW
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34.2 21.3 30 30
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Fig.3 Temperature rise distribution in the whole

generator solution region
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Table 2 Temperature rise of main components

of the PMSG K
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Fig.4 Temperature rise distribution of the stator strands Fig.5 Temperature rise distribution of upper and lower

layers along axial direction
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Fig.7 Temperature rise of stator core Fig. 8 Temperature rise change along the axis of stator tooth
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Fig. 9 Temperature rise of rotor core Fig. 10 Axial temperature rise of permanent magnet
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