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] WANG Xin—xin, XU Xiang-dong (Department of Thermal Engineering, Tsinghua University, Beijing, China, Post
Code: 100084) //Journal of Fngineering for Thermal Energy &Power. —2002, 17(1).—51~4
In connection with the features of a fluidized bed boiler contwl system and the existing pwoblems in its operation and man-
agement a study was conducted of the theory of a decoupled and generalized predictive wntrol as well as multivariable pa-
rameter evaluation. A predictive control theory was selected to design the predictive instruction system of a fluidized bed
boiler along with a simulation research of the predictive instruction system. Through the simulation study obtained was the
parameter selection mechanism of the above-mentioned system. Mearnwhile, the study results were applied with excellent
results in engineering practice, e.g. in the design of a predictive instruction system for a factory in Laixi and the provi-
sion of guidance and training for worker s operation. A's the design method of the system is applicable to all cases, it has
also been employed in other similar systems. Key words: fluidized bed, predictive instruction system, decoupled and

generalized predictive control

SCNN = A Study of the Thermal Stress Field Based on SCNN (Structure- Con-
trollable Neural Network) [ , ]/ GAO Jing-bo, ZHANG Jia-zhong, XIA Song-bo, et al (Aerospace College under
the Harbin Institute of Technology, Harbin, China, Post Code: 150001) //Journal of Engineering for Thermal Energy &
Power. —2002, 17(1). —55~57
Thermal stress constitutes a major parameter for monitoring the loss of steam turbine service life. To date, for the weal-
time calculation of thermal stresses employed in most cases is an analytical method. As the analytical method involves a
simplification of the two-dimensional axial-symmetric heat conduction equation for a rotor, it will lead to some errors in e-
valuating the thermal stress. In view of this, by way of the intermediate calculation resulis of a finite element analysis for
themal stress field the authors have utilized a SCNN (structure-controllable neural network ) method to simulate the solu-
tion of an algebraic equation of integral rigidity matrix for the thermal stress field. By using the displacement of nodes
thus obtained, one can identify the thermal stress field of a rotor. Key words: neural network, finite element, thermal

stress field

CCD (DH—— = Measurements of Flame Temperature
Distribution by the Use of a Colored Array CCD (Charge-coupled Device) (I) the Measurement of a Two-di-
mensional Projection Temperature Field [ , ]/ WEI Cheng-ye (Network Technology Research Department under
the Guangdong Telecommunications Science &Technology Research Institute, Guangzhou, China, Post Code: 510630 ),
YAN Jian-hua, SHANG Miner, et al (Thermal Power Engineering Institute under the Zhejiang University, Hangzhou,
China, Post Code: 310027) //Journal of Engineering for Themal Energy &Power. —2002, 17(1). —58 ~61
The make-up and basic principles of a flame temperature measuring system using colored array CCD (charge-coupled de-
vice) are described along with an analysis of its major error sources. To cope with these error sources, the authors have
come up with respective resolution methods or wrrection algorithms. Finally, test measurements were made, which indi-
cate that this measuring method is easy to use and features a mwlatively high precision. Key words; charge-coupled de-

vice, temperature measurement, calorimetric method of temperature measurement

= Numerical Simulation and Experimental Contrast of the Dust
Filtration of a Moving Granule Bed[ , |/ YUAN Zhulin (Education Ministry Key Lab on Clean Coal Power Gen-
eration and Combustion Technology under the southeastern University, Nanjing, China, Post code: 210096), XU Shi-
sen, (Themal Power Research Institute of National Electric Power Corporation, Xi’ an, China, Post Code: 710032) //
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Journal of Engineering for Thermal Energy & Power. —2002, 17(1).—62 ~64, 72

With the use of a mathematical model featuring discrete particle movement a preliminary study was conducted of the colli-
sion of dust particles in the dust filter of a moving granule bed with filter media particles and its effect on the dust removal
efficiency. The variation rlationship of the number of times of collision with the system air speed was simulated and cal-
culated. After comparison with the experimental results it has been found that with the change in the system air speed
there exists a qualitative azreement between the particle collision frequency and the dust removal efficiency . The study re-
sults show that the action of collision between particles plays a major wle in influencing the dust removal performance of

the moving granule bed. Key words: discrete particles, numerical simulation, dust removal by filtration

=Research on the Calculation Strategy of a Simulation Model for a U-
tility Boiler System [ , ]/ CHEN Li-jia, MA Guang-fu, WANG Zi-cai (Simulation Center of the Haibin Institute of
Technology, Harbin, China, Post code: 150001) // Journal of Engineering for Thermal Energy & Power. —2002, 17
(1.—65~67
The effective solution of a simulation model for a complicated system is related to the problem of how to organize the rele-
vant complex equations of the simulation model and allocate suitable algorithms. First, the authors have identified the dif-
ference between the calculation strategy of the equations and the cwneeption of concrete integration algorithms. This is fol-
lowed by an in-depth exploratory study of two existing kinds of calculation strategy, the module-oriented and the equation-
oriented; in respect of its application features as well as its merits and demerits. Also proposed is a scheme of sequential
clustered calculation strategy . Finally, through a specific example of the solution for a utility boiler simulation model the
superiority of the sequential clustered calculation strategy has been further demonstrated as regards its ability to attain a
high-precision simulation for complicated systems. Key words: calculation method, equation-oriented approach, mod-

ule-oriented approach

=A Study of the Digital Image Processing and Diagnosis Method
for a Single Burner Flame [ , ]|/ HUA Yan-ping, YU Xiang-jun, LU Zen-zhong, et al (Power Engineering De-
partment, Southeastern University, Nanjing, China, Post Code: 210096) // Journal of Engineering for Thermal Energy &
Power. —2002, 17(1). —68~72
On the basis of pulverized-coal combustion theoty and digital image processing technology proposed is a method for the di-
agnosis of the on/ off status of a burner flame. The method features three conditions, namely, the presence of a projection
flame front, the irregular shifting motion of the latter’ s location, the variation of the latter’ s average gradient value. With
the help of the above method it is possible to guide combustion operations and help FSSS (furnace safeguard supervisory
system) to ensure furnace safety protection. Key words: furnace safety protection, furnace flame detection, digital image

pocessing, f{lame front

Powell = Sensor Failure Detection Based on a Powell Neural Network Method
[ » ]/ LI ming, XU Xiang-dong (Department of Themal Engineering, Tsinghua University, Beijing, China, Post
Code: 100084) //Journal of Engineering for Thermal Energy &Power. —2002, 17(1).—73~75
It is essential for the control system of a large-sized thermodynamic system to detect sensor failures and then take pertinent
measures to ensure the successful implementation of the control process. The authors have come up with a new type of
failure detection method based on Powell neural network. Under this method a neural network observer is set up for each

sensor, of the themodynamic, system, which at first received. an. off-line training.. On this basis, failure detection and on-



