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BP = The Investigation of Carbon Content in Fly Ash for a BP Neu-
ral Network-based Pulverized Coal-fired Boiler [ ., ]/ ZHAO Xin-mu, LU Jun-fu, YUE Guangxi (Department
of Themal Enery Engineering, Tsinghua University, Beijing, China, Post Code: 100084), WANG Cheng-liang
(Laicheng Power Plant, Laiwu, Shandong Province, China, Post Code: 271100) //Journal of Engineering for Thermal
Enegy &Power. — 20035, 20(2). —158 ~162

Carbon content in fly ash is a major index, which reflects the combustion efficiency of a pulverized coal-fired utility boil-
er. On the basis of a BP (inverse pwopagation of error) neural network method set up was a 11-23-1 type BP neural net-
work model. In accordance with the specific features of a four-comer tangentially fired pulverized-coal utility boiler 11 pa-
rameters which can influence combustion have been selected to serve as input factors of the neural network. The parame-
ters include: pulverized coal fineness, burner tilting angle, oxygen content in flue gas, parameters of 5 ranks of coal, op-
eration combination of burner spray nozzles, etc. A training course was conducted for the established model and model
parameters were obtained. The error predicted by using the model is less than 6% when compared with actual values. On
this basis the authors have also proposed a simplified method for analyzing the carbon content in fly ash, which may be
affected by a single parameter. This makes it possible to attain under certain conditions a cncise and intuitive reflection
of multi-dimensional non-linear law contained in the network. The results of the calculation and analysis indicate that the
model-based method can effectively identify the mechanism of various parameters in influencing the carbon content in fly
ash and may be employed to conduct the analysis, prediction and optimized regulation of catbon content in boiler fly ash.
Key words: pulverized coal-fired boiler, BP neural network, carbon content in fly ash, single-parameter analysis

=Fault Diagnosis of a Boiler Milling System on the Ba-
sis of a Typical-swatch Data Fusion Method[ ., ]/ TIAN Liang, CHANG Tai-hua, ZENG De-liang, et al (North
China University of Electric Power, Baoding, China, Post Code: 071003) //Journal of Engineering for Thermal Energy
&Power. — 2005, 20(2). —163 ~166

It is difficult for the evidence in a D-S evidence theory application to detemine the distribution of target-mode confidence
function. In the light of this problem the authors have proposed a typical swatch-based method for the acquisition of confi-
dence function distribution. This method utilizes the Hanming distance between the evidence and the typical swatch of
each target mode to construct the distribution of confidence function, thus meeting the definition of cnfidence function
distribution and reducing its subjectivity . By using this data-fusion method in the fault diagnosis of a boiler milling system
it is feasible to identify such pulverizer malfunctions and faults as pulverized coal self-ignition, pulverizer being full of
coal and empty of coal, etc. As verified by historical data, the method under discussion can effectively recognize various
types of faults and make an early prediction and diagnosis of ensuing malfunctions. Key words: evidence theoty, typical
swatch, fault diagnosis, coal milling system

DMFC = Temperature Characteristics-based Modeling of DMFC
(Direct Methanol Fuel Cell) Stack by Using a Fuzzy Identification Method[ , ]/ MIAO Qing, CAO Guang-yi,
7ZHU Xin-jian, et al (Fuel Cell Research Institute under the Shanghai Jiaotong University, Shanghai, China, Post Code:
200030), // Journal .of Engineering for Themal Enewy & Power. — 2005, ,20(2). —167 ~169
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From the viewpoint of a DMFC (direct methanol fuel cell) stad being put to a practical use fuzzy technology is utilized to
carry out a model identification and prediction for the nonlinear system of a DMFC stack. With the fuel flow velocity at
the cathode and anode serving as inputs and the working temperature of the stack as an output and 1000 groups of experi-
mental data being taken as samples a dynamic response model was set up for the DMFC stack working temperatures at
different fuel-flow velocities. The results of a simulation have shown that the method of modeling by emplying the fuzy i-
dentification is effective. The established model features relatively high precision, thus laying a foundation for the design
of a DMFC stack real-time cntwl system. Key words: direct methanol fuel cell, fuzy techmology, model identification

= A New Type of Compressed Air Energy-storage System for the Cogenera-
tion of Electricity, Heat and Cooling Energy [ ., ]/ GUO Xin-sheng, FU Qin-sheng, ZHAO Zhi—xin, et al (In-
stitute of Energy and Power Engineering under the Xi” an Jiaotong Universitys Xi’ an, China, Post Code: 710049) //
Journal of Engineering for Thermal Energy & Power. — 2005, 20(2). — 170~ 173

A new type of compressed air energy-storage system is proposed, under which compressed air directly expands in an air
turbine to do work and generate electricity, produce heat and woling energy. The irreversible cycle of the system is ana-
lyzed and an equation given for calculating the energy-conversion utilization rate " of the energy storage system when only
the flow resistance loss of all heat exchangers is neglected. By using the above-cited equation an analysis and a study are
conducted of the influence of the following parameters on the system 7 value: isentropic efficiency of air turbine expan-
sion machine and compressor, compressor discharged air heat enewy, air turbine discharged air cooling energy, heat-
transfer temperature difference of heat exchangers, air compression ratio, etc. It has been found that the increase in air
turbine isentropic efficiency has a greater influence on 7 value than that of a same increase in compressor efficiency.
With all the other parameters being fixed there exists an optimum pressure ratio, under which the system energy-conver-
sion utilization rate attains a maximum value. The resulis of the analysis indicate that the compressed air energy-storage
system under discussion can achieve an energy conversion rate of about 0.8. Key words: compressed air energy-storage

for power generation, air turbine, heat supply, cooling energy supply station

a )= Applied Research of Automatic Balance
Technology for Centrifugal Compressors Fitted with a Tail (Part II. Numerical Calculation) [ , ]/ SHEN
Wei, HE Li-dong, ZHOU Wei-hua, et al (Research Center of Equipment Diagnostic Engineering under the Beijing Uni-
versity of Chemical Engineering, Beijing, China, Post Code: 100029) //Journal of Engineering for Thermal Enegy &
Power. — 2005, 20Q2). — 174 ~177

A study was conducted concerning the use of automatic-balance techmology for resolving the imbalance problem of the
flexible wtor of a centrifugal compressor fitted with a tail. By using a finite element method the magnitude of shaft-journal
vibration amplitude was calculated and cmpared in the presence of a shaft imbalance. As a result, an optimum location
was identified for installing an automatic balance device on the shafi. A detailed analysis was performed of the relation-
ship between the magnitude of counter weight and the reduction of initial vibration. This can provide a reference for se-
lecting the maximum balancing capacity of an automatic balance device. In addition, by way of numerical simulation the
vibration reduction effectiveness of a rotor system was verified. The results of the above study can offer a basis and refer-
ence for the installation of an automatic balance device on a wtor and for conducting automatic balancing tests. Key

words: automatic balance techrmology, finite element method, centrifugal compressor, numerical simulation



