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Abstract: The built-in cooling system of the shaft sealed reactor coolant pump affects the stable,
safe, and reliable operation. One of the factors is that its inner channel has the flow
characteristics of axial flow with high Reynolds number Taylor-Couette flow. Numerical
calculation method was used to study the flow characteristics of the inner channel under different
rotating shaft speeds for a domestic million kilowatts level reactor coolant pump. The results
indicate that when Ta<2. 8x10°, as Ta increases, vortices of different sizes gradually appear from
no vortex in the inner channel, and their number rapidly increases to 30, forming Taylor
vortices. Moreover, the axial and radial velocities increase continuously, and the average wall
shear stress increases from 9. 67 Pa to 256. 03 Pa. When 7z=2. 8x10°, the number of vortices,
velocity characteristics, and wall shear stress remain basically stable.

Key words: reactor coolant pump; built-in cooling system; Taylor—Couette flow; rotational
speed of shaft; flow
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Fig. 1 Schematic diagram of structure and flow process of built-in cooling system
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Fig.2 Geometric model of the inner channel of the built-in cooling system
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Fig. 3 Grid model and grid independence verification
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Fig. 5 Schematic diagram of flow field structure variation with Ta growth in inner channel
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Fig. 6 Contour distribution of axial velocity with Ta growth in inner channel
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Fig. 7 Contour distribution of radial velocity with Ta growth in inner channel
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