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= The Present Status of Research on an Adaptive Chemistry
(AdapChem) Concept for Calculating Complex Reaction Flows [ . ]/ QIAO Yu, XU Ming-hou (National Key
Laboratory of Coal Combustion under the Huazhong University of Science & Technology, Wuhan, China, Post Code:
430074), Pisi Lu (Department of Chemical Engineering, Massachusetts Institute of Technology, 77 Massachusetts Ave. .,
Cambridge, MA 02139), //Journal of Engineering for Thermal Energy & Power. — 2004, 19(4). — 331 ~335.
Professor Green of the Department of Chemical Engineering under the Massachusetts Institute of Technology has proposed
an adaptive chemistry (AdapChem) concept, under which by the use of a consistent splitting method conservation equa-
tions can be divided into o organic parts, namely, a chemical equation and a flow equation. Depending on different re-
action conditions, the above method makes it possible to perform in-domain numerical simulations of non-complex detailed
and elementary reaction models by using a multitude of simplified chemical reaction models. As a result, an effective ap-
proach is provided for avoiding the loss of efficiency under the condition of retaining chemical precision. However, to fur-
ther improve AdapChem, it is necessary to introduce a radiation model, which has mot been taken into account previous-
ly. In this connection, the authors have employed a discrete coordinate method. The simulation results of a CHs/ air
flame have shown that with the radiation model being incorporated the graphical expression of calculation results did not
undergo significant changes and there was also a rational reduction in temperatues. Key words: adaptive chemistiy,

consistent splitting method, simplified model, discrete coordinate method .

= Prospective Research Progress of Combustion Technology for Circulating
Fluidized Beds [ . ]/ YU Long (Harbin Boiler Works Co. Iid., Harbin, China, Post Code: 150040), LU Jun-
fu, YUE Guangxi (Depariment of Thermal Engineering, Tsinghua University, Beijing, China, Post Code: 100084 ),
WANG Zhi-wei (National Themal Power Research Institute, Xi’ an, China, Post Code: 710032) // Journal of Engineer-
ing for Thermal Energy &Power. — 2004, 19(4). — 336 ~342.
Some major issues currently receiving focused attention are addressed, which are mainly concerned with the further devel-
opment of circulating fluidized-bed combustion techmology. They include: combustion efficiency achievable when burming
various ranks of wal, water circulation during operations with supercritical parameters, the diffusion of particles and gas-
es in gas-solid dual-phase flows under the condition of large bed sections, emissions of NO x and SO» and their control,

flow problems near side-wall zones, etc. Key words: ciraulating fluidized bed, boiler; prospective research progress.

= Vibration Failures Due to the Non-uniform Thermal De-
formation Diagnosed by the Use of Hologram Spectral Techniques [ ., ]/ LIU Shi, QU Liang-sheng (Intelligent
Instrumentation and Monitoring-diagnosis Research Institute under the Xi* an Jiaotong University, Xi an, China, Post
Code: 710049) //Journal of Fngineering for Thermal Energy &Power. — 2004, 19(4). — 343 ~346.
When a traditional method based on FFT (Fast Fourier Transfomation ) frequency spectrum analysis is used, it is very
difficult to effectively differentiate between the themal effects-induced serious vibration problems and rotor loss-of-balance
failures occurring in a tuthogenerator. With the help of a rotor model built by the authors the difference between the above
two types of problem and failure is analyzed fiom a theoretical viewpoint. Meanwhile, these failures were identified and
differentiated by making use of hologram differential spectrum technology and an initial-phase point analysis method. Spe-
cific cases in engineering applications have verified the effectiveness of the above-mentioned method. Key words: vibra-

tion, failure diagnosis, hologram differential spectrum.

= Numerical Analysis of the Erosion Characteristics
of Solid Particles in the First Reheat Stage Blades of a Supercritical Steam Turbine| , |/ DAI Liping, YU
Mao-zheng, WANG Xian-gang, et al (National Key Laboratory of Multi-phase Flows in Power Engineering under the Xi’
an Jiaotong University, Xi an, China, Post Code: 710049) // Journal of Engineering for Thermal Energy & Power. —
2004, 194). —347 ~350.

The three-dimensional motion characteristics of solid particles in the first reheat stage of a supercritical steam turbine were
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calculated and analyzed by using a numerical method. A comprehensive analysis was performed of the erosion mechanism
and features specific to stator and rotor blades on the basis of the impact location and velocity of solid particles on blades,
impact angle and blade material erosion-resistance behavior. Itis noted that the suction side erosion of the stator blades is
caused by the impact of solid particles rebounding from the rotor blades. Furthermore, also analyzed was the influence of
the turbine load and the axial clearance between the stator and rotor blades on the number of particles rebounding to stator
blades. The results of the analysis indicale that an decrease in axial clearance and a reduction in turbine load has given
rise to an increase in the quantity of particles rebounding to the stator blades. Key words:; solid particle erosions super-

critical steam turbine, reheat stage, numerical analysis.

= Economic-quantitative Analysis Method Used for
the Thermodynamic System of a Supercritical Heat Supply Unit with a Double Reheat [ , |/ LI Yang, XING
Qimran, YAN Jun-jie, et al (Energy and Power Engineering Institute under the Xi’ an Jiaotong University, Xi’ an, Chi-
na, Post Code: 710049) // Journal of Engineering for Themal Enegy &Power. — 2004, 19(4). —351 ~353, 362.
A supercritical heat-supply unit with a double reheat employs steam extraction from a low-pressure turbine cylinder for
supplying process heat. On the basis of the above arrangement, a method for calculating equivalent enthalpy drop and
steam extraction efficiency for the above unit is obtained by making use of an equivalent themal-drop theory and perform-
ing a theoretical analysis and mathematical deduction. A mathematical model based on an economic-quantitative analysis
has been derived for the above-mentioned turhine unit, thereby extending the application range of the equivalent heat-
dwop theory to heat supply units with a double reheat. By using this model it is possible to effect a convenient, rapid and
accurate analysis of the thermodynamic system cost-effectiveness of the above supercritical heat supply unit. Key words:

double reheat, themodynamic system, quantitative analysis, heat supply unit.

=Gas Turbine Fault Diagnosis Based on a Support Vector Machine [
]/ LUO Ying-feng, ZENG Jin (M athematics Department, Shanghai Jiaotong University, Shanghai, China, Post Code:
200240) // Journal of Engineering for Themal Energy &Power. — 2004, 19(4). — 354 ~357.
With respect to eight kinds of commonly seen typical faults a fault diagnosis model is set up based on a support vector ma-
chine. Specific sample calculations have demonstrated the effectiveness of such a model. A comparison with a neural net-
work method has shown that under the condition of a small quantity of samples the support vector machine-based method
is superior to the neural network method in terms of calculation results, generalization ability and efficiency. When a rel-
atively small number of diagnosis samples is involved, the above method may provide a new approach for creating an in-
telligent system of highly practical value for the condition monitoring and fault diagnosis of gas turbines. Key words: gas

turbine, support vector machine, fault diagnosis system.

= Simulation Study of a Combined Power Generation
System Incorporating a Solid-oxide Fuel Cell and a Gas Turbine [ , |/ LU Li-ning, Il Sufen, SHEN Sheng-
giang (Power Engineering Department, Dalian University of Science & Technology, Dalian, China, Post Code:
116024), LU Li-yu (Inner Mongolia Dalate Power Plant, Baotou, China, Post Code: 014300) // Journal of Engineering
for Thermal Erergy &Power. — 2004, 19(4). — 358 ~362.
A solid-oxide fuel cell (SOFC) is a new type of energy featuring high efficiency and low pollution. A calculation model is
set up for a combined power generation system, which comprises a solid-oxide fuel cell with natural gas sewing as its fuel
and also a gas turbine (GT). The calculation resulis of the above system indicate that the combined power generation sys-
tem composed of SOFC and GT can attain a power generation efficiency of 68 % (based on low heating value). With the
waste heat being put to use the energy utilization rate of the whole system can surpass 80%. The impact of such parame-
ters as SOFC operating pressure and its current density on the system performance was analyzed. An increase in its oper-
ating pressure can lead to an increase in cell electricity generation and power generation efficiency of the system. On the

other hand,  an increase in curent density may result in a decrease, of eleciricity ;generation for both the SOFC and the



