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Abstract; The circulating cooling water pump in a nuclear power plant operates in a high
temperature environment, and the pump bearing receives a large amount of heat load, so the work
reliability is of great importance. To reduce the bearing’ s working temperature and ensure its safe
operation, a cooling device should be installed in the pump system. The structure of the bearing’s
axial flow cooling fan in the pump was proposed, and the optimum design method of the bearing’ s
axial flow cooling fan in the pump was established. For the fan blades, the optimized calculation
using BFGS algorithm was proceeded. A simulation verification of the system was proposed by
using FLUENT, whose results showed that the design method is suitable for the bearing’ s axial
flow cooling fan design in circulating cooling water pumps in a nuclear power plant.
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Fig. 1 Cooling system of the pump
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Fig. 2 Bracket-type heat sink and expand view
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Fig. 4 Three dimensional model and grid
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Table 2 Convergence factor setting

Fig. 3 Optimum calculation diagram of cooling fan Fis ot 371 YeEE 1 WEEE2
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Fig. 6 Speed vector in leaving air channel
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Fig. 7 Speed vector between suction and
pressure surfaces
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Fig. 8 Speed vector of flow at the blade top
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Table 3 Flow rate in the outlet of the fan
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