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types of coal. The research results show that the model based on the support vector machine is more precise when
predicting the ash melting points of a single coal and blended one. Key words: ash melting point support vector

machine BP ( back propagation) neural network prediction

= Prediction of the Slagging Characteristics of a Coalfired
Boiler Based on an Annealing Support Vector XU Zhi-ming ZHAO Yongping WEN Xiao-giang
( College of Energy Source and Power Engineering Northeast University of Electric Power Jilin China Post Code:
132012) MENG Shuo( Harbin City Boiler and Pressure Vessel Inspection Research Institute Harbin China Post
Code: 150006) //Journal of Engineering for Thermal Energy & Power. —2011 26(4). -440 ~444

A support vector machine-based algorithm was used to establish a mathematical model for predicting the slagging
characteristics of a coal-fired boiler. The simulation annealing algorithm was employed to optimize the parameters of
the model in question. Finally an optimal parameter combination was obtained. With the demineralization temper—
ature ¢, silicon/aluminum ratio w( SiO,) /w( Al,0,) alkali/acid ratio J and silicon ratio G of the coal as well as
the non-dimensional tangential circle diameter @, and the actual non-dimensional tangential circle diameter @, of
the boiler serving as the input variables and the slagging degree as the output in the model the test data were used
to check the model and optimize its parameters. Then the optimized model was employed to predict and judge the
slagging characteristics of 15 boilers. 14 boilers were correctly predicted with the judgement correctness rate being
93.33% showing that the method is rational and effective. In the meanwhile to coordinate with the model in
question an advanced language was used to design a program to develop a corresponding prediction and judgement

system. Key words: support vector machine annealing algorithm coalired boiler slagging

= Study of the Control Performance of First Category Ther—
motechnical Objects by Making Use of an Active Disturbance Rejection Controller GUAN Zhi-min
( Department of Power Engineering North China University of Electric Power Baoding China 071003) // Jour-
nal of Engineering for Thermal Energy & Power. — 2011 26(4). -445 ~448

Active disturbance rejection controllers exhibit a very strong adaptability and robustness in a majority of uncertainty
systems and in the presence of a strong disturbance in the systems. Based on the control ability of the ARDC the
problems to employ second order active disturbance rejection controllers to control the first category thermotechnical
objects with a high order large time delay were studied. The theoretical analysis and numerical simulation results
show that the second order ARDC can effectively control the objects of the kind and the control effectiveness is also

very ideal displaying a relatively good adaptability and robustness to the disturbance from the outside and uncertain
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factors of the model. To a certain extent there existed no so-ealled mismatch problems of the model fully displa—
ying the merits of non-inear controllers and providing a definite practical value for engineering projects. Key
words: ARDC ( active disturbance rejection controller) non-inear uncertainty system robustness high order

large time-delay system

= Study of the Application of the Fuzzy Self-a—
daptive Inner Model-based Control in the Temperature Control of an Electrically-heated Boiler
GUO Qi REN Fang ( College of Environment and Chemical Engineering Yanshan University Qinhuangdao Chi-
na Post Code: 066004) YANG TianHeng LIU Zhen-yong ( Qinhuangdao Tonglian Industry Co. Lid. Qin—
huangdao China Post Code: 066102) // Journal of Engineering for Thermal Energy & Power. - 2011 26(4) .
—449 ~452

In the light of such specific features of the temperature control in the clamping sleeve of an electrically-heated boiler
as non-inear time lagging and disturbance-susceptible etc. presented was a fuzzy self-adaptive inner model-based
control method in the JX-300X DCS system. Through establishing an inner model the fuzzy principles were utilized
to make an on-ine adjustment of the time constant 7 of the filter inside the inner model controller. The SCX lan—
guage was adopted to design a program by using the fuzzy self-adaptive inner model-based control algorithm and a
control test was conducted on a DCS ( distributed control system) platform. The test results show that the perform-
ance of the fuzzy self-adaptive inner model-based control is enhanced greatly when compared with the conventional
PID ( proportional integral and differntial) control featuring a quick response a near-to—zero overshoot a short
regulation time duration a high stabilization precision a strong distrubance—resistant capacity and robustness. Key
words: distributed control system fuzzy self-adaptive inner-model-based control PID ( proportional integral and

differntial) control

0,/CO0, (1)- =0,/CO, Combustion on a Fluidized Bed ( I) -Combus—
tion Experiment at a High Oxygen Concentration ZHAO Ke LU Qing-gang ( Engineering Thermo—
physics Research Institute Chinese Academy of Sciences Beijing China Post Code: 100190) DUAN CuiSiu
( Postgraduate College Chinese Academy of Sciences Beijing China Post Code: 100190) // Journal of Engineer—
ing for Thermal Energy & Power. — 2011 26(4). -453 ~456

To provide reference for the combustion at a high oxygen concentration in a large-sized circulating fluidized bed O,/
CO, combustion systems experimentally studied were the combustion and temperature distribution characteristics of

three types of coal at a high oxygen concentration in the O, /N, atmosphere in a circulating fluidized bed-based com—



