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(v=182.2m/s)
/ mm /MPa /mm (X 107%) /mm (X 1072) /mm(CX 1072 /MPa
0.2 0. 280 0.274 0.058 2 30. 4
0.02 0.3 0. 391 0. 382 0. 081 2 42. 4
0.4 0.472 0.458 0.1141 512
0.2 0. 251 0. 246 0.052 4 27.4
0.038 1 0.3 0.329 0. 321 0. 068 5 35.8
0.4 0. 401 0.393 0. 083 7 43.7
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= An Analysis of Technical Research Advances in Direct Carbon Fuel Cell
Technology] . ]/ LI Chen, SHI Yi-xiang, CAI Ning-sheng (Education Ministry Key Laboratory on Thermodynamic
Sciences and Power Engineering under the Tsinghua University, Beijing, China, Post Code: 100084)// Journal of Fngi-
neering for Thermal Energy &Power. — 2007, 22 (1). —1~5

Direct carbon fuel cells (DCFC) can directly transform the chemical energy inside a solid carbon fuel to electrical energy
cleanly and efficiently. They are of major significance for rational utilization of coals control of pollutants and reduction of
CO; emissions. To date, several kinds of DCFC have been developed with fusible carbonate, fusible hydrate and solid ox-
ide serving as an electrolyte. However, compared with other fuel cell technologies, the research on DCFC technology is
still in its infancy. A survey of the development course of the DCFC techrology and status quo of its research are given a-
long with a classification of the DCFC now available. Analyzed and compared also are their working mechanism and per-
formance features as well as CO2 emissions reduction characteristics. Moreover; on the basis of summarizing various tech-

nically intractable problems, a forecast of the possible future development trend of the DCFC techrology is also given.
Key wrods: direct caibon fuel cell, fusible carbonate, fusible hydrate, solid oxide

ARMA = A Study of Turbine Vibration-fault Diagnosis Based on
an ARMA and a Neural Network| , |/ILIANG Ping, WU Geng-shen (College of Electric Power under the South
China University of Science and Technology, Guangzhou, China, Post Code: 510640), IONG Xin-feng (College of

Chemical Indusiry and Energy Sources under the South China University of Science and Technology, Guangzhou, China,
Post Code: 510640)// Journal of Engineering for Thermal Erergy &Power. — 2007, 22(1). —6~10

Based on an ARMA (auto-regression moving average) model for turbine rotor vibration-fault series, the authors have cal-
culated the self-spectral functional values through the use of ARMA model parameters and established a self-spectral func-
tion atlas for turbine wtor vibration-fault time series. The model has been established by using the data of four typical tur-
bine ior vibration faults all acquired on a Bently test rig in both horizontal and vertical directions, namely, rubbing,

loosening, misalignment and urbalance. An analysis of the above atlas of the ARMA model set up for different kinds of
faults shows that the information featuring fault symptoms is relatively clear, displaying a comparatively good division be-
tween various fault zones. Moreover, as the eigenvectors of the ARMA model have concentrated all the information of the
original time series signals, a non-linear mapping for the eigenvector parameters of the ARMA model from a p-dimensional
FEuclidean space to a two-dimensional one has been performed by using a multi-node input dual hidden-layer BP neutral
network in order to conduct a diagnosis of the status of a turbine rotor vibration fault. The diagnosis result indicates that
the specimens of the ARMA model for a corresponding type of faults can relatively well classify the faults in a two-dimen-
sional Fuclidean space through the use of a neutral network which has undergone a training. The inspection specimen for
the same type of faults have kept a minimal distance from the target functional value in a Euclidean space. The foregoing
shows that the ARMA model-based fault diagnostic method of a two-dimensional Euclidean space and dual hidden-layer
neutral network has a comparatively high ability to discriminate faults. Key wrods: turbine rotor vibration, fault diagno-

sis, time series, self-spectral function, neural network

= A Numerical Analysis Method for Parameter Adjustment in the
Alignment of Steam Turbine Rotors] . ]/RUI Xiaoming, II Lin, SUN Wei-guo (Education Ministry Key Labora-
tory on Condition Monitoring and Control of Power Plant Equipment, College of Fney and Power Engineering under the
North China University of Electric Power, Beijing, China, Post Code: 102206)// Journal of Engineering for Thermal
Enegy &Power. — 2007, 22(1). —11~14, 20

Concerning the calculation of parameters involved in the alignment of a shafiing in a wtor system during the overhaul and
installation of a steam turbine, the authors have presented an optimized adjustment scheme to minimize both the number
of bearing bushes to be aligned and the adjustment work load and have also established a model for analyzing relevant reg-
ulation relations. A numerical analysis method has been put forward based on a genetic algorithm and penalty function

one, thus eliminating some limitations present when penaltyfunction, optimum-seeking algorithm and genetic algorithm are
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used separately. In addition, one can also effectively solve such problems as a partial optimization solution and low calcu-
lation efficiency, associated with the process of multi-target poject searching. The method under discussion can signifi-
cantly raise the calculation efficiency and efficaciously reduce shafting regulation work load when applied to the parameter
analysis of various alignment versions for the shafting of a turbine rotor system, providing a technical safeguard for achiev-
ing an ahead-of-schedule reassembly and put-into-operation of steam tuibine units. Key wrods: turbogenerator unit, ro-

tor alignment parameters numerical analysis method, optimization of bearing bush adjustment scheme, genetic algorithm

= A Numerical Simulation Analysis of Hydrostatic Fingertip Seals] , [/
WANG Xu (Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036), YUE Guo-qiang, ZHANG Wen-

ping, ZHENG Qun(College of Power and Nuclear Enewy Engireering under the Harbin Engineering University, Harbin,
China, Post Code: 150001)// Journal of Engineering for Themal Energy &Power. — 2007, 2(1). —15~20

On the basis of analyzing advantages and disadvantages of contact type fingertip seals and hydrodynamic type ones, the
authors have presented a hydrostatic fingertip seal and with this type of seal serving as an object of study, established a
mathematical model and calculation method for analyzing fluid-solid interaction in the hydrostatic fingertip seals. A nu-
merical calculation and analysis were wnducted by taking account of the main factors influencing the leak age and defor-
mation of the above-mentioned seals. The calculation results indicate that the above-mentioned seals enjoy such merits as
a small deformation and low leakage. Seal clearance is a main factor influencing the leakage with the circumferential leak-
age accounting for a major one. The smaller the clearance, the more conspicuous the circumferential leakage. When the
pressure difference is wnstant, the smaller the clearance, the greater the deformation and stress of the hydrostatic pad.
When the clearance is constant, the bigger the pressure difference, the greater the defomation and stress of the hydro-
static pad. Key wrods: hydrostatic pressure, fingertip seal, fluid-solid coupling, leakage

= Research Findings Concerning the Effect of Axle Shapes on the Perfor-
mance of Cyclone Separators] , |/ WANG Zhongyi, SUN Hai-ou, WANG Song (College of Power and Energy
Engineering under the Harbin Engineering University, Harbin, China, Post Code: 150001), WANG Mingxin (Naval
Representative Office Resident in Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036)// Journal of
Engineering for Thermal Energy &Power. — 2007, 22(1). —21~24

The authors have studied a kind of high-concentration salt-mist separating device-cyclone separator, and numerically sim-
ulated under rated operating conditions three models of cyclone separators featuring three axle shapes, namely, 1. hollow
cylinder shape, 2. slim solid truncated cone shape and 3. podgy solid circular truncated cwne shape. The drag force
charactleristics of the corresponding models and their separation-efficiency characteristics at different particle diameters
have been given. Meanwhile, on a specialized wind tumel test rig, drag force and separating efficiency characteristics of
the three models were also tested. The test results show that model No. 2 has a relatively stable separating efficiency and
a comparatively small dragforce loss with its overall performance being better than that of the other two models. When
comparing the test results with the numerical simulation ones, one can find that they are in good agreement, thus provid-
ing reference data for further investigations. Key wrods: salt mist separating device, cyclone separator, axle shape, mu-
merical simulation

=A Study of the Method for an On-line Intel-
ligent Soft Diagnosis of In-furnace Fuel Low Heating Values Based on Data-miningl . |/ LI Bi-cheng (Guang-
dong Povince Yuedian Group Zhuhai Power Station, Zhuhai, China, Post Code: 519050 ), SHENG Sai-bin (Automation
Department, Wuhan University, Wuhan, China, Post Code: 430072)// Joumal of Engineering for Thermal Energy &
Power. — 2007, 2(1). —25~28

Coal quality fluctuations in many Chinese coal-fired power plants have posed a serious threat to boiler stable combustion

and safe operation, 'The main contradiction lies in an excessively low, heating value, of fuel. Taking account of the charac-



