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Study on the Flow Characteristics of Rotor Sub-slot Ventilation in Turbo-
generator

HU Xiao-hong, YUAN Yi-chao, LIU Yu-zheng, ZHOU Wen-zhu, MA You-fu, TONG Qing-hua
College of Power Engineering, University of Shanghai for Science and Technology

Abstract:

In the rotor winding ventilation system with sub-slot, the configuration parameters of sub slot, the
distribution of winding’ s cooling ducts, and the diameter of slot wedge directly affect the flow
characteristics of coolant in cooling ducts. To reduce temperature difference and thermal stress along
axis direction of large turbo generator rotor, the coolant mass flow rate distribution in radius ducts along
axis direction of rotor must be uniform. Based on the characteristics of ventilation system with sub-slot,
a discrete calculation model of the rotor winding ventilation was built. The computation results of rotor
winding ventilation of a 125 MW air-cooled turbine generator with sub-slot had been provided. The effect
of the configuration parameters of sub slot, the distribution of winding’ s cooling ducts, and the
diameter of slot wedge on mass flow rate distribution in radius ducts was presented. The results show
that the deviation of the air mass flow in radius ducts along the rotor axis reduces with area of sub-slot
increases and diameter of rotor wedge decreases, and change the distant of cooling ducts can reduce the
deviation of the air mass flow in radius ducts along the rotor axis, at the same inlet mass flow. The
results are helpful for design of the rotor winding ventilation system with sub-slot.
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