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Analysis of sealing clearance flow of mixed-flow pump-turbine
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Abstract: Based on Navier-Stokes equation with RNG k= turbulence mode and using software CFX, the
numerical simulation of three-dimensional stationary flow in whole flow passage of the prototype pump-
turbine in a hydraulic power station with sealing clearance between its relief pipes and runner crown is con-
ducted and the numerical calculation of whole flow passage of prototype turbine with crown’s sealing clear-
ance value of 1.5 mm,3 mm and 4.5 mm is performed, respectively, under operational condition of 60% ,
70% ., 80%, 90%, and 100% rated output. The influence of sealing clearance value of runner crown on the
flow in the crown sealing clearance chamber and the pressure chamber between head cover and crown of
mixed-flow pump-turbine is then explored. The result shows that under the same output condition, the av-
erage pressure in the pressure chamber below the head cover will increase with crown sealing clearance.
Under the different output condition, its changing degree with the sealing clearance will be different that,
with the increase of the output, its changing degree may increase and the axial hydraulic thrust may also
vary with the increase of sealing clearance.
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Tab.1 Computational working condition
/(m® +s 1) /(remin ') /() /m
’ : 1 38 500 15.5 510 104.8
12
2 46 500 18.2 510 115.3
R 3 52 500 20.5 510 122.6
4 59 500 24.2 510 130. 6
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Fig. 9 Relationship of turbine efficiency to sealing clearance
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Tab.2 Result of calculation of axial force
F1/kN F,/kN
/mm 60 70 80 90 100 60 70 80 90 100
1.5 149.424  254.731  320.944  426.353  500.941  —4530.02 —5463.46 —6471.15 —7433.45 —9719.74
3.0 152.943  260.639  322.958  431.591 504.572  —4691.45 —5631.28 —6619.42 —7698.49 —9 980.34
4.5 156.509  263.716  325.093  439.418  510.041  —4719.03 —5810.29 —6805.65 —7 207.74 —10 190.58
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