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However, when simulating the flow field by using RANS, the choice of turbulence models can conspicuously influence the
prediction of the turbine performance.The comparison of RNG k-€ k-w, SST models as well as the coupling and transition
SST model indicates that different turbulent flow models may result in a maximum difference of 1% when predicting the
turbine efficiency, and an even lawger difference when predicting the separation condition of the blade surface boundary
layers. In addition, the use of the coupling and transition SST model can ensure the most evident prediction effectiveness.

Key words: HP turbine, numerical simulation, turbulence intensity, inlet temperature distribution, turbulence model

= Numerical Simulation of Turbine Blade Tip Leakage Flows] , | /XU Kai-
fu, QTAO Wei-yang, LUO Hua-ling (College of Power and Energy Source, Northwest Polytechnic University, Xi’ an, Chi-
na, Post Code: 710072) // Journal of Engineering for Thermal Energy & Power.— 2009, 24(4). —432 ~436

By using the three-dimensional CFD (Computational Fluid Dynamics) calculation progran based on Reynolds-averaged N-
S equation and coupled with the method of a tuibulent flow model based on Spalart-Allanras single equation or k-& dual
equations plus wall surface functions, a numerical calculation study has been performed of the blade tip leakage flow field
of a turbine plane cascade and rotor. The influence of different blade tip clearance heights and forms as well as the blade
tip clearance with an incidence of cold air on the turbine blade tip clearance flow field and performance was studied in
detail. The calculation results show that the blade tip clearance has a conspicuous influence on the blade loss at locations
from about 70 % blade height to blade tip. Under the condition of an identical blade tip clearance, the isentropic efficiency
of an excess height clearance blade is approximately one percentage point higher than that of an equal height clearance
blade while the isentropic efficiency of a turbine having a blade tip clearance with an incidence of wld air is about two
percentage points higher than that of a turbine without an incidence of cold air. Key words: turbine, turbine performance,

clearance flow, leakage vortex, flow field calculation

= Bifurcation Study of a Rotor System With Rotor-to-stator Rub-
bing Under the Action of an Axial Thrustf ., ]/ AN Xue-li, ZHOU Jian-zhong, 11 Chao-shun, et al(College of Hy-

dropower and Digital Engineering, Huazhong University of Science and Technology, Wuhan, China, Post Code: 430074)
// Journal of Engineering for Thermal Energy & Power. — 2009, 24 (4). —437 ~441

Derived and established was a non-linear kinetic equation for collision and rubbing rotors under the action of an axial
thrust. With the mass eccentricity and rotor rotation speed ratio serving as control parameters respectively, a numerical
analysis was performed of the nonlinear characteristics of the transversal and axial vibration bifurcation of the collision and
rubbing rotor. It has been found during the simulation analysis that there exist Cycle 1 and 2 motion as well as a complex
quasi-cycle motion etc. in the transversal vibration bifurcation chart of the rotor. In the meanwhile, it can be seen from the
axial vibration bifurcation chart of the rotor that the system moves, assuming a for of a quasi-gyclic route. With an in-
crease of the mass eccentricity, the system may abruptly change to a chaotic motion and continue to sustain such a motion.
The analytic results may well provide a necessary theoretical basis for the collision and wbbing fault analysis of a practical

rotor system. Key words: rotor system, collision and rubbing, axial thrust, mass eccentricity, bifurcation, chaos

= Schematic Analysis and Application of an Independent Energy
Source System for Industrial Parks[ , ]/YANG Min-lin, YANG Xiaoxi (Research Center of Distributed Eneigy
Sources, Dongguan University of Science and Technology, Dongguan, China, Post Code: 523808 ), SUT Jun, LIN Ru-mou
(Research Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing, China, Post Code: 100190) //
Journal of Engineering for Thermal Energy & Power.— 2000, 24 (4).—442 ~446

General schemes and design principles for an independent energy source system were analyzed, and its evaluation criteria,

presented. A simulation and analysis was pefommed of the enewy source system in question. The simulation esults. show



