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Fig.1 Structure of steam turbine
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Fig.2 Computation and Mesh model
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Fig.3 The pressure coefficient of blade
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Fig.4 The pressure distribution in the suction of stator
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Fig.5 Meridian velocity contours in meridian view
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Fig.6 Total pressure loss coefficient in stator

along span normalized
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along span normalized
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Three-Dimensional Numerical Simulation and Optimization of Steam Turbine Blade

ZHOU Jun-jie, WANG Mei-ling, GUO Peng-fei, WANG Ding-biao

(School of Chemical Engineering & Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The three-dimensional numerical simulation and optimization of the last stage of a 25 MW condensa-
ble steam turbine are conducted by using ANSYS Workbench, a platform of analysis system specially for the
rotating machinery. The results show that the modified blade has a better pressure coefficient distribution, re-
duces the differential pressure distribution of blade surface, effectively controls the radial secondary flow los-
ses. Total pressure loss coefficient is reduced, and the average total pressure loss coefficient is reduced by 1
% . lsentropic efficiency increases from 92.099 % to 93. 157 % . After optimization, the aerodynamic per-
formance of the blade increases obviously, the energy loss in the blade is reduced and the efficiency of steam
turbine increases.
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Numerical Study of Thermal hydraulics Characteristics of 900 MW PWR

WANG Wei-shu', GUO Hui-jun', LIANG Cheng-sheng'*, XU Wei-hui'

(1. Thermal Engineering Research Center, North China University of Water Resources and Electric Power, Zhengzhou 450011 ,
China;2. Hebei Huare Engineering Design co. Ltd. , Shijiazhuang 050000, China)

Abstract; The steady-state thermal analysis model of reactor core was established for a 900MW pressurized
water reactor. The steady — state thermal-hydraulic of reactor core was calculated and analyzed with COBRA-
IV. The temperature of fuel element, coolant flow distribution and temperature and the departure from nucleate
boiling ratio (DNBR)) of the reactor core were obtained. The results show that the coolant in the core exits lat-
eral flow from the center to the around. The maximum temperature of coolant in the core outlet is up to 338.2
°C. The maximum temperature of fuel in the core is up to 1 350 C. The maximum temperature of cladding
surface and fuel pellet appears above the center. The DNBR near the inlet is much higher than near the outlet,
and the minimum DNBR appears near the center.

Key words: nuclear reactor; subchannel analysis; heat transmission in the core; thermal hydraulic



