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Fig. 1 Full flow channel assembly diagram of water turbine
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Fig. 2 Each part grid partition
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Tab.1 Calculation working condition
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Fig. 3 Comparison before and after blade optimization
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Tab.2 Energy characteristics of front and rear turbine blades
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fRfefE 556 162 8.13 109.58 8.74  7.94 90.89 0.74
2 fofkdt 923255 10.58 137.55 14.29 1319 92.30 0.81
el 915657 10.58 137.87 14.31  13.11 91.61 0.89
3 fRAERT 922118 14.24 10129 14.15  13.17  93.07 0.90
fRALfE 919214 14.24 10151 14.18  13.13  92.60 1.05
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Fig. 4 Analysis of internal flow characteristics

under working condition 1
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Fig.5 Analysis of internal flow characteristics

under working condition 2
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under working condition 3
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Fig.7 Stress diagram of blade
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Fig. 9 Stress and displacement distribution diagram of the

second rotating wheel blade under the working condition 2
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Fig. 10  Stress and displacement distribution diagram
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Study on Runner Optimization of Bulb Tubular Turbine in A Certain Power Station
WEI Zheng-peng' s MENG Peng' , CHEN Wen-ging”, LI Lin-wei' ,LIU Yang'
(1. Huadian Electric Power Research Institute Co. ,» LTD. , Hangzhou 310012, China;
2. Chitan Hydro Power Plant, Sanming 365000, China)

Abstract: A turbine runner of a certain power station often produces cracks due to excessive blade stress, which
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threat to the safe operation of the unit seriously. To solve the problem of the turbine runner blade stress., based on
RNGk- € turbulence model, the modeling and mesh of turbine components were carried out for a bulb tubular turbine.
Through the runner blade thickening and angle optimization, CFD technology was used to optimize runner hydraulic per-
formance and strength comparative analysis. The results show that the stress and deformation of the optimized runner blade
are greatly improved., which meets the actual engineering needs and can effectively avoid the generation of runner cracks.

Key words: tubular turbine; optimization; hydraulic performance; flow field analysis; stiffness and strength
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Numerical Simulation of Spillway Aerator Position Based on VOF Model

ZHOU Kai'?, MU Zhen-wei'”*, ZHANG Hong-hong'*
(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;

2. Xinjiang Key Laboratory of Hydraulic Engineering Security and Water Disasters Prevention, Urumqi 830052, China)

Abstract: In order to solve the cavitation damage problem of the spillway with high head, three schemes were pro-
posed. The aeration tank was added at pile number 0+130.73 , 0+161. 78 and 0+186. 39, respectively, and the corre-
sponding Fr was 6. 65, 7. 91 and 8. 53. By means of RNG k-¢ turbulence model and physical model test, the aeration con-
centration and cavitation number indexes of the section prone to cavitation erosion were analyzed. The results show that
the effect of adding aerator at pile 0+ 186. 39 is better than the other two schemes, and the bottom aeration concentration
is above 15% and the flow cavitation number is greater than 0. 3 in the section prone to cavitation erosion, the cavitation
failure problem in the drainage channel section can be effectively solved.

Key words: spillway; aerator slot position; VOF model; Freund number Fr; aeration concentration distribution
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Design of Fully Elliptical Volute for Pump Turbines with CFD Analysis

ZUOQO Peng-cheng,QU Bo,HUA Gang,YAO Yu-fan,JIN Zhi-yu
(College of Energy and Electricity, Hohai University, Nanjing 211100, China)

Abstract: Taking the mixed-flow pump turbine as the research object, a fully elliptical volute was designed, which
could meet the working conditions of the turbine and the pump. The ratio of the length and short half axis of the elliptical
section of the volute was guaranteed to be fixed. The worm shell was designed by its outlet circumferential velocity and
the circumferential velocity moment of each section, and the relationship between the size and flow rate of each section of
the volute was given. Through CFD numerical simulation, the variation law of the circumferential velocity of the volute
outlet and the circumferential velocity moment of each section was obtained. The distribution law of the velocity and pres-
sure inside the volute was summarized, and the simulation results meet the design requirements, which has high practical
application value.

Key words: pump turbine; elliptical spiral casing; hydraulic loss; numerical simulation





