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Investigations on Flow Characteristics and Humidity Distribution of
Non-equilibrium Condensation Model in Multi-stage Steam Turbine

QIAN Yong', ZHOU Zuohong®, QIU Jian', CHEN Yang', LI Zhigang”, LI Jun®
(1. Dongfang Steam Turbine Co. , Ltd. , Deyang, China, Post Code: 618000 ;
2. Institute of Turbomachinery, Xi’an Jiaotong University, Xi’an, China, Post Code: 710049)

Abstract; In order to investigate the effects of equilibrium condensation and non-equilibrium condensa-
tion on the flow characteristics and humidity distribution of steam turbine and the whole turbine perform-
ance, the numerical analysis and comparative research of equilibrium and non-equilibrium flow of the
whole turbine cascade for a 15-stage steam turbine were carried out at different operating loads. The re-
sults show that the whole turbine performance of the non-equilibrium condensation model is slightly lower
than that of the equilibrium condensation model at different operating loads, but there is no significant
difference between them. In addition, compared with equilibrium condensation, the position where the
working medium condenses for the first time in non-equilibrium condensation is closer to the low-pressure
stage cascade at the outlet of steam turbine.

Key words: steam turbine, non-equilibrium condensation, equilibrium condensation, numerical research
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Fig. 1 Computational models of single path flow field of a 15-stage steam turbine
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Fig. 8 Distributions of degrees of reaction along blade

height at 4th, 10th and 14th stage
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