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Distribution Characteristic of Air Flow Rate in Rotor End and Inner
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Abstract With the turbo generator’s capacity increasing, the size of rotor coil is lengthened.
The ventilation system becomes complicated, and the rotor ventilation system belongs to the multi-
path cooling system. In order to reduce axial temperature difference due to the non-uniform
ventilation, a physical model of multi-path ventilation structure is presented, combined with a given
example of half rotor in the large turbo generator with air cooling; the multi-path ventilation consists
of the radial sub slot ventilation, the axial ventilation and the rotor end ventilation. Based on
computational fluid dynamics(CFD) principle, the three dimensional turbulent flow field is simulated
by finite volume method, and the air mass flow rate of entering rotor end segment, axial ducts and sub
slot is obtained. The effect of some structures on the air flow rate distribution of various ventilation
segments mentioned above is analyzed. In view of the rotor body, the air flow rate per unit axial
length of windings is presented to evaluate the uniformity of ventilation cooling. The method and the
conclusion will provide theoretical guidance to the optimization design of the length of the axial and
sub slot ventilation of the large generator rotor.
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Fig.1 Physical model for ventilation configuration of
rotor calculation region
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Fig.2 Schematic diagram for ventilation arrangement

of rotor coils
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Fig.3 Vectors of relative velocity of the end arc segment

ventilation duct with z=—3.264m
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Tab.1 Effect of the end insulation block arrangement on

the air flow rate distribution in rotor
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