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=Recent Advances in the Study of Influence of Air-film
Hole Geometrical Structures on Turbine Blade Air-film Coolingl , ] /DAI Ping (1. College of Electomechanical
Engineering, Qingdao University of Science and Technology, Qingdao, China, Post Code: 266061), LIN Feng (Gas Tur-
bine Research Department, CSIC (China Shipbuilding Industrial Corporation) Harbin No. 703 Research Institute, Harbin,
China, Post Code: 150036)// Journal of Engineering for Themal Energy &Power. — 2009, 24 (4). —415 ~420

A suwey of the recent research results concerning the influence of turbine blade air-film geometrical structures on air-film
cooling characteristics was given along with a description of factors affecting the air-film cooling effectiveness. Summarized
were the recent research findings regarding the influence of air-film hole structures on airfilm cooling effectiveness for
blade leading edges and end walls as well as flat plates. The influence of air-film hole structures on the heat transfer char-
acteristics of airfilm cooling was expounded. Finally, it should be noted that the further optimization of air-film hole struc-
tures and the comprehensive consideration of the influence of air-film hole sizes, length, spacing, shape and orientation rel-
ative to turbine blades on film woling performance as well as the study of new type airfilm holes will be the focal point
of future studies. Key words: turbine blade, air-film cooling, air-film hole geometrical st cture, air-film cooling efficien-

cys heat exchange coefficient

= Geometrical Configuration of Full-size Air-film Cooling of
Swept Blades and Grid Generation Techniques] , ]/CHEN Kai, DONG Ping, HUANG Hong-yan, et al (College of
Energy Source and Power Engineering, Harbin Institute of Technology, Harbin, China, Post Code: 150001 )/ / Journal of
Engineering for Thermal Energy & Power. —2009, 24 (4). —421 ~426

A relatively detailed description was given of the geometrical generation technology and complicated st ctured grid gener-
ation technique for full-size air-film cooled twisted blades. With respect to the generation of airfilm cooling geometrical
structures, the principle of development flom a base level to complexity and from crudity to refinement should be followed.
A detailed cooling configuration division shall be conducted only after the basic cooling parts have been identified. The
fomation of cooling cavities by cutting into slices is more easily realized than by a direct generation of entities. A detailed
division process of a wholly structured grid topological structure in the air-film cooling design was given, and the merits
and demerits of structured and nomrstructured grids for air-film cooling calculation were listed. The division of grids shall
follow the procedure of from the bottom to the top and employing a layer-by-layer cutting mode. The grid of the cold air
column portion should be generated by using an apex grid block construction method on the basis of cavity division. For
bowed and twisted blades, the cooling hole layers at an approximately same blade height should be cut into a same layer to
amaximally possible extent so that the grid division lines are mot grouped too densely. The portion of low quality grid, re-
sulting from the restriction of geometrical structure, shall ocaupy a minimum quantity of the grid total amount by adjusting
the grid number. The above process does not affect the simulation calculation . Key words: gas turbine, bowed and twisted
blade, whole air-film cooling, geometrical modeling, grid

= Numerical Analysis of Several Key Factors Influencing
the Flow Field and Performance of a HP (High Pressure) Turbine] ., ]/ HOU Wei-tao, QIAO Wei-yang, LUO
Hua-ling (College of Power and Enegy Source, Northwest Polytechnic University, Xi’ an, China, Post Code: 710072) //
Journal of Engineering for Thermal Energy & Power. — 2009, 24 (4).—427 ~431

In the light of the specific conditions of inlet gas flow of a HP turbine, by using a numerical simulation method, studied
was the law governing the influence of such factors as high turbulence intensity and radial non-uniform total inlet tempera-
ture distribution etc. on the overall performance and flow field of the HP turbine. The research results show that the radial
distortion of HP turbine inlet total temperature exercises a relatively small influence on its aerodynamic performance, the

inlet turbulence intensity increases gradually from 1% to 10% and the HP turbine efficiency decreases by about 0.4 %.
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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



