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“W” Flame Boiler [ , ]/ MIAO Chang—xin, LIU Zhi-chao (Shandong Electric Power Research Institute, Jinan,
China, Post Code: 250002) // Journal of Engineering for Thermal Energy &Power. — 2002, 17(6). —599 ~602, 631
Presented are the design features and combustion characteristics of a W-flame boiler designed and manufactured by British
MBEL Co. and installed at Heze Power Plant. In connection with the commissioning test results expounded and analyzed
are the air distribution of burners, the characteristics of fuel burn-out and NOx and SO; emissions. In addition, there ex-
isted a whole range of problems, such as the poor mixing of combustion-air distribution in a parallel-flow field at a later
stage, the slag formation on a lower furnace refractory-belts and the excessive amount of NOx emissions. To deal with
these problems, the authors have made some preliminary recommendations to alleviate them. Key words: W-flame boil-

er, design features, combustion characteristics, proposals for improvement

= Minimum Fluidizing Speed of a Fluidized Bed with Built-in Filtration
Elements [ . ]/ ZHANG Shi-hong, LIU De-chang, ZHENG Chu-guang (National Key Laboratoty of Coal Combus-
tion under the Huazhong University of Science & Technology, Wuhan, China, Post Code: 430074) //Journal of Engi-
neering for Thermal Energy & Power. — 2002, 17(6). —603 ~606
With a novel fluidized-bed granular filter (FBGF) serving as an object of application an experimental investigation was
conducted of the minimum fluidizing speed of a fluidized bed with built-in filtration elements. It has been discovered by
the investigation that the greater the effective area of immersed material layer of the filtration element, the greater the
minimum fluidizing speed. In this regard a dimensionless magnitude has been defined as the ratio between the following
two items: the effective surface area of a filtration element immersed in the bed material, and the fluidized bed cross-sec-
tion area. And, by means of regression obtained was an empirical expression of the minimum fluidizing speed of a flu-
idized bed with built-in filtration elements. This has laid a solid basis for the further study of a fluidized-bed granular fil-

ter. Key words; minimum fluidizing speed, fluidized bed with built-in filtration elements, granular filter

= Research on the Nonlinear Dynamic Behavior of a Continuous
Rotor-bearing System [ ., ]/ JING Jianping SUN Yi, XIA Song-bo (School of Energy Science &FEngineering un-
der the Harbin Institute of Technology, Harbin, China, Post Code: 150001), LI Jian-zhao (Harbin No. 703 Research
Institute, Harbin, China, Post Code: 150036) // Journal of Engineering for Thermal Energy & Power. - 2002, 17(6).
—607 ~610
By using a finite elanent method a nonlinear continuous wtor-bearing system model has been set up for a wtor-bearing
system. With the use of espectively a direct integration method and modality synthesis method the rotor nonlinear dynam-
ic behavior under unbalanced conditions was analyzed. The results of comparison of the above two methods indicate that
the direct integration method is mow effective for solving nonlinear vibration problems. The rotor-bearing system was ana-
lyzed by using a simple discrete method. The results of the analysis are quite different from those obtained under the fi-
nite-element analysis method. The results of the latter method show that the dynamic response of a rotor-bearing system is
of a typical oil-whip process with its nonlinear dynamic-motion behavior being of a Hopf bifurcation form. Key words:

continuous rotor system, nonlinearity, finite element, oil whip

= Numerical Analysis of the Temperature Crossover of a Multi-
stream Plate-fin Heat Exchanger [ ., ]/ LU Hong-bo, CUI Guo-min, LI Mei-ling (Research Institute of Thermal
Enewmy Engineering under the Shanghai University of Science &Technologys Shanghai, China, Post Code: 200093) //
Journal of Engineering for Thermal Energy &Power. — 2002, 17(6). — 611 ~ 613
With a parallel multi-stream plate-fin heat exchanger serving as a taget of study the authors have presented an energy e-
quation for both the fluid and fins of the said heat exchanger, taking into account the bypass effect of the fins. A mumeri-

cal solution is conducted of the energy equation under the onditions of changing the fluid parameters and flow modes of
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various channels as well as the structural parameters of the heat exchanger. As a result, obtained were the fluid tempera-
ture distribution of various channels and the fluid temperature difference of neighboring channels. Furthemore, analyzed
was the effect of the variation of fluid parameters, flow modes and stwuctural parameters on the fluid temperature cwssover
of the neighboring channels. Key words: multi-strean plate-fin heat exchanger, temperature crossover, fin bypass, flow
mode

= The Study of a New Method Incorporating the Soft Sensing of Oxygen-content
inFlue Gases[ , ]/ LU Yong, XU Xiang-dong (Department of Themal Engineering, Tsinghua University, Bei-
jing, China, Post Code: 100084) //Journal of Engineering for Themal Energy &Power. — 2002, 17(6). — 614~
617
In view of the high first cost of conventional oxygen-content analyzers for industrial applications, their high maintenance
expenses and low durability the authors have on the basis of comparing several commonly used methods come up with a
new method for measuring oxygen content in flue gases. The proposed method involves an oxygen-content soft sensing
model set up through the use of a NNPIS (neutral network partial least square) approach based on statistical analyses and
neural network technology. Tt enjoys both the merits of PLSR (partial least square regression) and neural network tech-
nology, making it possible to identify a target model by utilizing historical process data. A simulation verification of the
method has been conducted by using on-site industrial data. In addition, the simulation results are compared with tradi-
tional linear PLSR method and the direct neural network-based modeling method. The results of comparison indicate that
the soft sensing model based on the NNPLS approach features a more effective generalizing ability. Furthermore, an ex-
tension of a static model to a dynamic one was also performed. Key words: soft sensing, partial two least squares, neu-

ral network, cwss validation, generalizing ability

= A Study of the Predictive Control of a Boiler Combustion
System through the Correction of a Forecast Error [ , ]/ ZHU Xue-li, QI Wei-gui, LI Li-yan (School of Elec-
tric Engineering and Automation under the Harbin Institute of Technology, Harbin, China, Post Code: 150001) //Jour-
nal of Fngineering for Thermal Energy &Power. — 2002, 17(6). —618 ~621
To improve the performance of a hoiler-combustion control system, a dynamic matrix control (DMC ) - based algorithm
with the correction of a forecast error has been put foward to fulfill relevant control functions. After a brief description of
the DMC composition and an internal-model control structure a model error is predicted based on a time sequence analy-
sis, parameter estimation and an optimum forecast theory. Furthermore, by forecasting the model error and using the
model forecast error to replace the model error the rolling optimization of a predictive cwntwl can be duly corrected. Final-
ly, through the simulation tests of the predictive control for the boiler wntwol system it is shown that the correction of the
forecast error can result in a marked improvement in such characteristics as tracking ability, anti-interference and robust-
ness when compared with an error correction algorithm in general. Key words: combustion system, predictive control

tlime sequence, forecast error

=The Application of Lawrence Algorithm in the Identification of
Dynamic Behavior of Thermodynamic Objects| . ]/ XU Hou-gian, JIANG Gui-zhen (Power Engineering College
under the Nanjing University of Science & Technology, Nanjing, China, Post Code: 210094) //Journal of Engineering
for Thermal Energy &Power. — 2002, 17(6). —622~624
Described is the pwcess of a transfer-function fitting performed through the use of Lawwence algorithm by way of frequency
domain data. Furthemore, the above method was employed to conduct the fitting of trangfer functions for a split-shaft gas
turbine under three operating conditions. Under various operating conditions the results of fitting agre relatively well with

those of experiments, testifying to the credibility, of the Tawrence algorithm. , In addition, by using a method, which. com-



