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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-
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line training were conducted simultaneously. The neural network training by the use of the Powell method features a rapid
and stable training process. It has the merits of the ability to perform on-line learning and diagnose the failure of a multi-
ple of sensors. Actual tests on boilers show that the above method is highly effective. Key words: neural network, fail-

ure detection, failure diagnosis, sensor

= Thermodynamic-effectiveness Analysis and Decision-making
for the Performance Parameters of a Gas Power Plant[ . ]/ LI Shi-wu, (Department of Aeronautical Power and
Thermal Energy Engineering, Northwestern Polytechnic University, Xi' an, China, Post Code: 710071) //Journal of
Engineering for Thermal Energy & Power. —2002, 17(1).—76~79, 83
Thermodynamic effectiveness features the energy utilization economy of an equipment item under the condition of its hav-
ing attained a given technical objective. Through an analysis of the performance parameters of a gas power plant from the
perspective of enhancing economy it has been found that thermal efficiency is not fit to sewe as the decision-making index
of thermodynamic effectiveness for the selection of performance parameters. By contrast it is more rational to designate the
plant operating cost as a decisiomrmaking index, because it has taken into account both the design and operation factors.
With a constant-pressure heating cycle-based gas turbine power plant serving as an example a thermodynamic-effectiveness
optimization model has been set up along with the determination of its themodynamic-effectiveness performance parame-
ters. The above example can be used to prove that the seeking and use of thermodynamic-effectiveness perfomance pa-
rameters may be considered as a new method for the design decision-making of a gas power plant. Key words: gas power

plant, design, themodynamic effectiveness, decision-making

= Three-dimensional Transient Temperature Field of the Valve
Body of a Turbine Regulating Valve and the Analysis of Its Stress Field| . ]/ PENG Zhen-zhong, DING Zhu-
shun, WANG Zhang-qi. WANG Song-ling (North China Electric Power University, Baoding, Hebei Province, China,
Post Code: 071003) //Journal of Engineering for Thermal Energy &Power. —2002, 17(1).—80~83
An effective method is proposed for the modeling of a valve body with the help of a finite element method. Through the
use of a structural-analysis finite element method an analytical calculation was conducted of the valve body of a main
steam regulating valve for a Chinese-made 125 MW steam turbine. It includes such a variety of items as the valve body
temperature field, thermal stress field, mechanical stress field and comprehensive stress field under the startup and shut-
down operating conditions respectively at cold, warm and hot states. As a result, obtained were the detailed temperature
field at key points under cold startup and shut-down operating conditions as well as the variation relationship of its corre-
sponding thermal stress fields. In addition, also presented are the stress field calculation results of the valve body under
the warm and hot startup and shutdown operating conditions with the loss of valve body sewice life being evaluated at var-

lous-state startups. Key words: valve body, finite element, temperature field, stress field

= An Analysis of the Steady-state Temperature Field in a
Spatial Irregular Domain with a Radiation Boundary [ , ]/ LIU You-jun (Beijing Polytechnic University, Bei-
jing, China, Post Code: 100000), FAN Hong-ming (Tsinghua University, Beijing, China, Post Code: 100084), HE
Zhongyi (Harbin Institute of Techrology, Harbin, China, Post Code: 150009) //Journal of Engineering for Thermal
Enewy &Power. —2002, 17(1).—84 ~85, 89
Studied is a steady-state heat conduction pwoblem in a spatial irregular domain with a radiation boundary. The following

method. has been employed o solve, the problem., With variables being separated in spatial spherical coordinates obtained



