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Abstract

During the operation of collector steam turbinepower generator, the friction between slip ring
and carbon brushes and the electric current passing through cause the surface temperature of slip
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ring to rise, which has to be cooled by the suction fan at the shaft end. Through analyzing the rela-
tionship between the airflow distribution and the convective heat transfer coefficients on the sur-
face of the slip ring, it is proposed to cover the open area over the slip ring by an arc plank with
multi-row holes. Calculations by pipe network and CFD simulations show that the airflow velocity
varies along the ring surface. The jet flow impingements through the plank holes enhance the
convective heat transfer over the ring surface. Hole diameters are optimized by the pipe network
modeling. According to the pipe network model, the average Nu of the slip ring surface in the open
area is increased by 26%, and the surface heat transfer uniformity is improved at the same time.
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Figure 1. Schematic diagram of collector
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Figure 2. Schematic diagram of brush holder
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Figure 3. Distribution of average axial velocity along the way
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Figure 4. Nu distribution of slip ring in original model
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Figure 5. Orifice plate structure and pipe network diagram
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Figure 6. Static pressure along the way
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Figure 7. Average axial velocity along the way
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Figure 8. Comparison of heat transfer coefficient distribution on slip ring surface
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Figure 9. Performance curves of different orifice plate

B 9. TEIFLAR M RERTZE

0.2 0.3 0.40.50.60.70.80.9
X/L

Figure 10. Axial velocity distribution with different aperture ratio
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Figure 11. Heat transfer coefficient distribution of slip ring under different flutes
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Figure 12. Velocity contours of different models
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Figure 13. Distribution of axial turbulent kinetic energy in different models
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Figure 14. Nu distribution on the slip ring surface under different flutes
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Figure 15. Nu deviation on the slip ring surface under different flutes
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