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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
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that under the condition of totally identical operating parameters of various equipment items in the system, the energy con-
sumption rate of the second category energy source systems of which the cooling and heating enegy output is increased by
a complementary combustion in a heat recovery steam generator (HRSG ), is higher than that of the third category energy
source system, of which the cooling energy output is enhanced by increasing the power generated from the unit and by
adopting an electric refrigeration mode. The energy consumption rate difference of the above two category systems will in-
crease with an increase of the woling/power ratio and heating/ power ratio of the espective system. The enhancement of
the complementary combustion type HRSG efficiency can obviously lower the enemy consumption rate of the second cate-
goty system. The relevant application cases have verified the accuracy of the simulation results. Key words: cooling-heat-

ing-power cogeneration, independent energy source system, distributed energy source, energy-saving

Dulong-Petit =Optimum Expansion of a Heated Gas Under Dulong-Petit Heat
Transfer Law{ . ]/ MA Kang, CHEN Lin-gen, SUN Feng-rui (Postgraduate School, Naval University of Engineer-
ing, Wuhan, China, Post Code: 430033) // Journal of Engineering for Thermal Energy &Power. — 2009, 24(4). —447
~451

Studied was the optimum configuration for the expansion process of a heated gas under Dulong-Petit heat transfer law | g
O AT)¥*| when the initial state imer eneigy, volume, final state volume and process duration were given. By utilizing
the optimum control theory, it has been found that the optimum configuration of the expansion process is composed of two
transient adiabatic components and an E-L component when a maximal expansion work output is produced. The solution to
parameters at transition points among various components, and numerical calculation cases of the optimum configuration
were presented. Finally, the results thus determined were compared with those of the optimum configuration for the expan-
sion of the heated gas obtained under the linear-, phenomenological-, Newton-and radiation heat transfer laws. The results
of the numerical calculation cases show that the inner energy and volume of the gas in the E-L arc portion increase gradu-
ally with an increase of time under the four heat transfer laws, and all the temperatures in the whole E-L arc portion are
lower than those of the external hot trough . However, the shapes of the E-L arc under various heat transfer laws are differ-
ent; and the terminal location of the initial adiabatic process is also not identical. Hence, the maximum work poduced in
the whole expansion process is also different. Key words: Dulong-Petit heat transfer law, optimum expansion, maximum

power, optimum configuration, finite-time thermodynamics, generalized thermodynamic optimization

= Numerical Calculation of Intensified Heat Transfer Law of Air
Externally Sweeping Across Corrugated Tube Bundlesy , |/ WU Feng (College of Petroleum Engineering, Xi" an
Shiyou University, Xi’ an, China, Post Code: 710065)// Journal of Engineering for Thermal Energy & Power. — 2009, 24
(4).—452~456

By using a low Reynolds number turbulent-flow numerical model, a numerical simulation was perfomed of the flow and
heat transfer peffomance of air externally sweeping acioss 8 rows of corrugated and bawre tube bundles. Through a compari-
son, analyzed and investigated was the intensified heat transfer mechanism of the rrugated tube bundles. It has been
found that due to the presence of a raised corrugation on the tube bundles, secondaty longitudinal vortex flows in the cwoss
section of the flow field may result, enhancing the disturbance and turbulence enery of the fluid and hence playing a role
of intersifying the heat transfer. Through a numerical calculation, the law governing the influence of the geometrical pa-
rameters of the corrugated tube bundles on the flow and heat transfer performance was analyzed. The calailation results
show that there exists a critical Reynolds Number Re.,=8000. When Re is lower than Re., the heat transfer factor 1 will
increase with an increase of the parameter €. When Re is greater than Recr, the heat transfer factor M will increase with a
decrease of the parameter € Within the range of Reynolds Number being studied, to appropriately decrease the value of

the  paraneter € and increase the value of the parameter, ¥ is favorable for improving the overall heat transfer pefformance



