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Numerical Investigation on Steam Film Holes Blowing for
moisture removal on Steam Turbine Hollow Blade Surface

XIE Jinwei, WANG Xinjun, ZHOU Junfei

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To reduce the steam condensation and moisture deposition on the last stage of steam
turbine, three rows of disperse steam film holes are set on the surface of a hollow stator blade
with the reference of the gas turbine film cooling system. The moisture removal performance of
this method and its influence on the blade main flow field are numerically investigated by solving
the 3-D Reynold time averaged Navier-Stokes equation with the ANSYS-CFX commercial code, as
well as the k@ turbulence model and the wall function. The results show that when the steam
blowing ratio gets less than 1. 0%, the hot steam film on the blade surface is prone to form and
the wetness of the surface declines apparently, and this level of blowing ratio slightly affects the
main flow. With the increase of the blowing mass flow rate or the blowing temperature, the
averaged cascade outlet wetness decreases, however, the flow efficiency of the main flow
decreases sharply in consequence. Considering the blade surface wetness and the main flow
efficiency, the best moisture removal performance can be achieved in this designed structure as
the steam blowing ratio is taken between 0.5% and 1. 0%.
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