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Numerical Study for Effects of Bowed Blade Design on Preventing
Water Erosion in Rotor Blade of Steam Turbine
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Abstract: In order to study the effects of the bowed stator blade on the level of water erosion on the rotor
blade, five variant bowed cases of a wetness turbine stage were evaluated through numerical simulations for the
comparison and analysis of the overall performance of variant bowed blades. To search an effective method for pre-
venting water erosion on the rotor blades of a steam turbine in the working conditions, based on WESTHOUS Co."s
criterion of water erosion, the water erosion performance of variants of bowed blade were researched. Simulation
results indicate that bowed blade could effectively decrease the level of water erosion on the rotor blade. Com-
pared with the traditional straight blade, the stator blade with the trailing edge stacking law could reduce the wa-
ter erosion coefficient by more than 40%. The positive bowed stator blade could increase the water erosion hazard
on the rotor blades, and the negative bowed stator blade could reduce the water erosion hazard on the top of the
rotor blades but make the water erosion hazard on the middle of the rotor blades increased. The stator blade adopt-
ed the positive bowed root and negative bowed top with 15° could remain the low level of water erosion in the mid-
dle of the rotor blade and reduce the water erosion coefficient in the top of the rotor blade by about 60%. The
bowed stator blade could change the moisture distribution through changing the radial pressure distribution,
which changed the water erosion hazard eventually.
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Table 1 Comparison of predicted overall performance with

different grid size at design point

Grid size Relative flow rate/% Relative power/%
1x10° 100.000 100.000
2x10° 100.068 100.411
4x10° 99.702 100.155
6x10° 99.677 100.500
9x10° 99.682 100.528

1.2x10° 99.668 100.575
1.5%10° 99.677 100.545
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Table 2 Comparison of total performance parameters

Case Relative flow rate/% Relative power/%  Axial thrust/N
I 100.00 100.00 3519.06
I 98.82 98.28 3958.19
11 99.06 98.54 3996.01
v 99.44 98.13 4207.72
N 98.37 97.38 3968.07
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Fig. 1 Blade geometry schematic-diagram
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