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Technology, Harbin, China, Post Code: 150001) //Journal of Engineering for Themal Fnergy &Power. —2001, 16
(D.—70~72

A mathematical model was set up for an asymmetrical rotor-bearing system. With the help of this model the authors have
analyzed the influence of a variety of factors on the stability of the asymmetrical rotor-bearing system. Among such factors
one can enumerate external damping, rotor rigidity anisotropic factor; support rigidity anisotropic factor and the relative
flexibility factor of the support. As a result of the analysis and numerical simulations it has been found that the rotor
rigidity anisotropy and the system damping are the major factors contributing to the loss of stability of the system. To solve
the issue of instability of the asymmetrical wior-bearing system in engineering practice the authors have proposed a method
aimed at enhancing the support rigidity symmetiy of a rotor-bearing system, which has been proved effective in practice.
Key words; asymmetrical rotor-bearing system, stability analysis rigidity, anisotropy

= Exergy Transfer Equation for Turbulent Flows and Its Applications [ , ]/
Wang Song-ping (Qingdao University, Qingdao, China, Post Code: 266071), Chen Qing-lin, Hua Ben (South China
University of Science and Technology, Guangzhou, China, Post Code: 510641) //Joumnal of Fngineering for Thermal
Eney &Power. —2001, 16(1).—73~76
The authors have derived an exergy transfer equation for turbulent flows. On this basis a study was conducted of the exer-
gy transfer for a wnvection heat exchange tube with a wall surface constant heat flux. The distribution of exergy loss rate
caused by viscosity dissipation, radial and axial heat conduction was calculated. The calculation results of the total exergy
loss rate for a unit volume indicate that the total exewzy loss per unit volume is a multi-value function of heat exchange
tube geometric parameters and boundary conditions. For a given geometric parameter there exists a boundary condition,
which gives a minimum value of the total exergy loss rate for a unit volume, and vice versa. The above cnclusion can to
a certain extent sewve as a guide for the optimized design of heat exchangers and the optimal selection of heat exchangers

under given boundary conditions. Key words: turbulent flow, exergy transfer equation, distribution of exergy loss rate

= Finite Element Analysis of the Elastic Plasticity of a Naval
Boiler Superheater Expanded-joint [ ., ]/ Zhou Chuan-yue (Harbin Institute of Technology, Harbin, China, Post
Code: 130001), Li Gui-ying, Ma Yun-xiang (Harbin No.703 Research Institute, Harbin, China, Post Code: 150036)
// Journal of Engineering for Thermal Energy &Power. —2001, 16(1).—77 ~79
Through the use of a large-sized finite element general program ANSYS the contact analysis model of an expanded joint
has been set up for the expanded joint structure of a naval boiler superheater and a finite element analysis of three-dimen-
sional plasticity conducted. A study was peformed of the effect of material properties and operating temperatures, etc on
the residual contact pressure of the expanded joint. Also given in this paper are some proposals, which can serve as a
guide for engineering design as well as for the prevention of failures and malfunctions. Key words: expanded joint, finite
element method (FEM), analysis of elastic plasticity, residual stess, program ANSYS

= Numerical Calculation of the Three-dimensional Turbulent Flow Field of a
Gas Turbine Combustor [ , ]/ Xun Bai-qius Qu Zhe, Zhang Yanqiu, ef al (Harbin No. 703 Research Irstitute,
Harbin, China, Post Code: 150036) //Journal of Engineering for Themal Energy &Power. —2001, 16(1).— 80~ 82
By the use of a cylindrical coordinate system a numerical simulation was cnducted of a single-tube return-flow combustor
flow-field. A turbulent flow viscosity model was employed to evaluate the turbulent flow viscosity with the help of ak -
dual equation turbulent flow model. A combustion model was utilized to assess chemical reaction speed with the help of a
EBU (eddy-break-up) vortex breakage combustion model. Themal radiation magnitude was calculated by using a thermal
radiation model with the help of a relatively simple DTR (discrete transfer radiation ) model. The resulis of the calculation

have beenfound to reflect quite accurately, the flow condition of the combustor, flow field. Morecver, these results have al-
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so played a beneficial 1ole in devising a method for the modeling of combustors with a complicated shape. Key words:

single-tube return-flow combustor, numerical simulation, turbulent flow

= Revision of the Thermodynamic Calculation Method for a Naval Boiler
Furnace [ , ]/ Li Zhi-tao, Zhang Yuhui, Chen Bing, ef a/ (Harbin No.703 Research Institute, Harbin, China,
Post Code: 150036) // Journal of Engineering for Thermal Energy & Power. —2001, 16(1).—83 ~85
With regard to the specific features of a naval boiler furnace the authors have analyzed and compared the calculation re-
sults obtained when using various methods set forth in ”the United Standards of 1973” etc. In the present paper recom-
mended is a revision method adapted for the themodynamic calculation of boiler furnace off-design conditions. Key

words: naval boiler; themodynamic calculation, furnace heat transfer

200 MW = On-line Monitoring of Rotor Thermal Stresses and
Service Life Management for a Chinese-made 200 MW Steam Turbine [ , |/ Li Ai-jun, Xie Danmei, Yang
Jun, Wang Jianrmei, Liu Xian-fei (Power Engineering Department, Wuhan University of Water Resources and Electrical
Powver, Wuhan, China, Post Code: 430072), Huang Shu-hong, Shen Tao (Power Engineering Department, Central
China National University of Science &Technology, Wuhan, China, Post Code: 430074) //Journal of Engineering for
Thermal Energy &Power. —2001, 16(1).—86 ~ 83
Through the use of an object-oriented language the authors have developed a software designed for the on-line monitoring
of rotor stresses and sewice life management for a Chinese-made 200 MW steam tuibine. In addition to themal stress
monitoring the software is also capable of abnormal data inquiry, offering guidance for start-up and shutdown operations as

well as their recollection, etc. Key words: steam turbine, rotor, thermal stress, service life

= Grey Correlation Analysis of Energy Consumption and National
Economy Development [ . |/ Huang Fei (Wuxi Division under the Harbin Institute of Technology, Wuxi, China,
Post Code: 214151) //Journal of Engineering for Thermal Energy &Power. —2001, 16(1).—89 ~90
Grey correlation analysis is a kind of systemic analytical method. Through the use of this analysis it is possible to identify
the major factors which influence the evolution and variation of key variables. Analyzed in this paper is the grey correla-
tion of energy consumption and national economy development. The results obtained therein may serve as reference data
for relevant administrative departments and sectors. Key words: grey correlation analysis, energy consumption, national

economy development

pH =An Analysis of the Causes of Boiler Water pH Value Reduction
in a Subcritical Pressure Boiler and Some Measures Taken for Its Prevention| ., ]/ Yang Zhong-hao (North
China Institute of Water Resources and Hydroelectric Power FEngineering, Zhengzhou, China, Post Code: 450045) //
Journal of Engineering for Thermal Energy & Power. —2001, 16(1).—91 ~92, 100
In connection with a series of boiler water quality failures occurring at a certain power plant an analysis was conducted of
the cause of the decrease in boiler water pH value. As a result, it is ascertained that the above-cited decrease has been
caused by the leakage of mixed bed resin into the main system. The use of a water distribution device equipped with
stainless steel trapezoid-shaped wound wires and a negative-pressure reverse-rinsing resin catcher has led to the prevention
of the above-mentioned failure. Key words: thermal power plant, operation, accident analysis, feedwater, boiler water

pH value

= A New Type of Flue-gas Analyzing Device and Its Applications [ , |/
Wang Tie-cheng, . Liu Min, , Xun Bai-qiu,, et al (Harbin No. 703 Research Institute, Harbin, . China, Post, Code:



