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Numerical Simulation of Flow Field of Solid-Liquid
Two-Phase Tubular Turbine based on Partical Model

PENG Sheng-yang' ,LI Zheng-gui' ,ZHANG Jia-rong’ , L1 Xin-rui'
(1. Xihua University Key Laboratory of Fluid and Power Machinery Ministry of Education,Chengdu, China,
Post Code: 610039 ;2. Chongqing Water Turbine Factory Co. ,Ltd. ,Chongging, China, Post Code; 402283)

Abstract: In order to study the degree of wear of the components of the bulb tubular turbine under the
solid-liquid two-phase flow,the actual operation of the turbine of a hydropower station is studied. Based on
the Particle model and the heterogeneous model ,the internal flow field of the turbine is numerically simu-
lated. The slip velocity and sediment volume fraction of the solid particle phase on the front and back of
the component are analyzed when the incoming sediment volume fraction is 1% and the sediment particle
size is 0.01 mm,0.05 mm,0.1 mm,0. 25 mm. The results show that as the particle diameter increases,
the slip velocity of the solid particle phase on the blade decreases and the slip velocity on the vane increa-
ses. At the inlet edge and the rim of the blade,the volume fraction of the solid particle phase at the inlet
edge and the hub of the vane is larger, and the wear is more serious. This result agrees well with reality on
the wear position , indicating that the particle model and the heterogeneous model can accurately simulate
the flow field in the solid-liquid two-phase flow turbine.
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