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Influence of Oblique Stator on Erosion Characteristics of Solid Particles
in the First Reheat Stage Blades of a Supercritical Steam Turbine
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(1. Institute of Turbomachinery, Xi’an Jiaotong University, Xi’an 710049, China;

2. Shenhua Guohua (Beijing) Electric Power Research Institute Co. Ltd. » Beijing 100025, China)

Abstract: From the blade material erosion models and the particle rebound models produced by
the high temperature and high speed accelerated erosion test results, the simulations and analyses
were performed on the influence of the oblique stator on the erosion characteristics of solid
particles in the first reheat stage of an ultra-supercritical steam turbine by the 3D numerical
computing method. The results show that when the oblique angle of the oblique stator in first
reheat stage is 30 degrees, the maximum weight loss on the vane pressure surface drops by about
30% and the erosion damage to the trailing edge on the vane suction surface also decreases
obviously, and the stage efficiency decreases by only 0.1%. The further increase in the oblique
angle may enhance the blade anti-wear property slightly but reduce stage efficiency by 1%.

However, the decrease in the oblique angle will increase the maximum weight loss on the vane
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pressure surface by 23%, leading to a significant reduction in the blade anti-wear property. The

results of this study will provide a technical basis for reducing the erosion on first reheat stages.

Keywords: first reheat stage; solid particle erosion; oblique stator; erosion weight loss;

numerical simulation
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