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Numerical Simulation on Rotor Winding Temperature Rise under
Forced Excitation of Double Water Inner Cooled Condenser
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Abstract: To analyze the forced excitation capability of double water inner cooled condenser, three-
dimensional numerical simulation was carried out to study the rotor winding temperature rise under
forced excitation by using Fluent software. A three-dimensional model of the rotor winding was build
according to its actual size, and the transient temperature distributions of cooper and water in the rotor
winding under forced excitation by grids division and governing equations solution. Finally, the result
was compared with that from the one-dimensional approximate calculation, the shortcomings of the
traditional one-dimensional approximate calculation method were pointed out. The results show that the
three-dimensional numerical simulation provides a higher accuracy. The research has an important
guiding significance for the theoretical calculation of transient temperature rise and the design to the
temperature margin in rotor winding of double water inner cooled condenser.
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Fig.1 Schematic of cooling water path in rotor winding
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Tab.1 Calculation results of temperature rise in condenser's
rotor winding
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Fig.2 Analysis model of forced excitation for single water
path in rotor winding
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Fig.3 Three-dimensional physical model of rotor winding
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Fig.4 Grid division for the cross section of rotor winding
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Fig.5 2.5 times excitation and cooling process of the
condenser's rotor winding
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Fig.6 Temperature distribution of copper and water at different time in condenser's rotor winding
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Fig.7 Copper temperature at the outlet of condenser's rotor
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