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tute of Themal Fnewy Engineering under the Southeastern University, Nanjing, China, Post Code; 210096) //Journal
of Engineering for Themal Fnergy &Power. —2001, 16(6)—637 ~640

The use of an advanced combustion diagnostic system can be conducive to an effective enhancement of utility boiler opera-
tion economy and safety. Through the collection of furnace flame images and by utilizing computer-based digital image
pocessing techniques as well as the analysis method of an artificial neural network model a combustion diagnostic system
of flame images has been developed for hoilerNo. 5 of Yongan Themal Power Plant in Fujian Province. This system has
pwovided meaningful quantified characteristics parameters, performing a highly effective probing of the combustion condi-
tion identification mechanism. As aresult, a new method and appmoach for combustion diagnosis and optimized control is

pwovided for utility boilers. Key words: utility boiler, combustion diagnosis, digital image, artificial neural network

= A Study of the Constrained Model Predictive Control for
the Boiler Superheated Steam of a Thermal Power Plant] , ]/ JU Gang, CHEN Shao-bing, XU Zhi-gao (Power
Engineering Department, Southeastern University, Nanjing, China, Post Code: 210096) //Journal of Engineering for
Thermal Energy &Power. —2001, 16(6)— 641 ~ 643
Presented is a model predictive control algorithm with an input of hard constraints. With no need for on-line iteration so-
lution or omrline matrix inversion the recommended algorithm features a simplified calculation method with a low on-line
computation load. It has been employed for the simulation study of boiler superheated steam control of thermal power
plants and proved to be highly effective. Key words: predictive control, constraint, boiler, superheated steam tempera-

ture

75 t/h - =Model Building and Simulation of a 75 t h Bark and Pulver-
ized Coal-fired Boiler [ . ]/ BAO Gang, DENG Su-bi, WANG Zu-wen (Preumatics Technology Center under the
Harbin Institute of Technology, Harbin, China, Post Code: 150001) //Journal of Engineering for Themal Energy &
Power. —2001, 16 (6)—644 ~ 645, 649

A 75 t/h boiler with a composite firing system operates on bark and pulverized coal. A model of the firing system has
been set up with the combustion system serving as an object model. Meanwhile, a simulation of its control system was al-
so conducted. Key words: fluidized bed boiler, simultaneous burning of bark and pulverized coal, mathematical model

control system simulation

=Inverse-balance Element Analysis for the Secondary Circuit of a
Pressurized Water Reactor-based Nuclear Power Plant[ , ]/ LI Yun-ze, YAN Jun-jie, LIN Wan-chao (Power
System Engineering Research Institute under the Xi” an Jiaotong University, Xi’ an, China, Post Code: 710049), DENG
Shi-min (Themal Engineering Research Institute of National Electric Power Co., Xi’ an, China, Post Code: 710032)
// Journal of Engineering for Thermal Energy &Power. —2001, 16(6)—646 ~649
On the basis of analyzing the effect of additional components on the incoming water factor of a heating unit derived is a
general expression for the incoming water factor of the high-pressure heating unit of a secondary circuit. Through a de-
tailed theoretical analysis and mathematical deduction an inverse-balance mathematical model was set up for the secondary
circuit of a pressurized water reactor-based nuclear power plant. The foregoing has laid a theoretical basis for the inverse-
balance element analytical method of the above-mentioned secondary circuit. Such an analytical method features a simpli-
fied calculation and an accuracy of the calailated resulis. Being convenient for manual calculations and programming-
based electonic calculatiors, it represents one of the effective tools for the secondary circuit system design and energy-
saving diagnosis. Key words: pressurized water reactor-based nuclear power plant, secondary circuit, heating unit, in-

coming water factor, heat release factor, inverse-balance element analytical method

Monte Carlo = Numerical Calculation of Heat Transfer in a
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Circulating Fluidized Bed Boiler Furnace by Utilizing a Monte Carlo Method [ , |/ SUN Yongli, HE Yu-
rong, LU Hui-lin (Thermal Energy Engineering Department, Harbin Irstitute of Technology, Harbin, China, Post Code:
150001), TAN Xiu (Electric Power Scientific Research Institute of Jilin Province, Changchun, China, Post Code:
130021) // Journal of Engineering for Themal Energy & Power. —2001, 16(6)—650 ~652

A numerical study was conducted of the heat transfer in a circulating fluidized bed boiler furnace. The relevant model be-
ing set up takes into account the influence of the concentration distribution of axial and radial particles. The calculation of
the model reveals the distribution variation of flue gas concentration and heat flux density within the furnace. The results
of the calculation indicate that in the heat transfer calculation of a circulating fluidized bed boiler furnace the convection
heat transfer of particle phase should not be neglected. Key words: circulating fluidized bed boiler, heat transfer, Monte
Carlo method

= Optimized Design of a Numerical Simulation
Method for the Vortex Desulfurization Device of Wet Flue Gases of a Coal-fired Industrial Boiler [ , |/ QIU
Zhongzhu, XU Ji-huan, ZHANG He-sheng (Thermal Energy Fngineering Department, Tongji University, Shanghai,
China, Post Code: 200092) // Journal of Engineering for Themal Energy &Power. —2001, 16 (6)—653 ~655, 676
Through the use of a k¢ dual equation model a numerical simulation was conducted of the vortex area speed and pressure
field of a vortex wet gas desulfurization device. Meanwhile, with the help of a single-particle dynamic model the move-
ment of liquid drops in the gas flow field was simulated, and by utilizing the numerical simulation method the structural
parameters of the above-mentioned vortex device were detemined. As a result, the optimized design of the vortex wet gas
desulfurization was realized, ntributing to a reduction of test expenses and a decrease in experimental work load. Key

words: desulfurization device, vortex area, numerical simulation, structural paramelter

= The Development of a Control and Monitoring System for a Naval
Steam Power Plant[ , ]/ LI Lai-chun, LIU Fanrming, et al (Harbin No. 703 Research Institute, Haibin, China,
Post Code: 150036) //Journal of Engineering for Thermal Erergy &Power. —2001, 16(6)—656 ~658, 674
Due to its complicated system, the presence of many equipment items and the large quantity of needed control parameters
a steam power plant has a majority of its controlled objects not liable to be represented by simple mathematical models.
During the operation of the plant many parameters are interrelated and involved in a complicated coupled relationship.
Numerous controlled parameters cannot meet usage requirements if a single loop control is employed. Moreover, a naval
steam propulsion plant features a high frequency of load changes and a wide range of such changes, resulting in a control
system, the implementation of which demands sophisticated technical skills. In light of the above the authors present the
composition and functions of a centralized control and monitoring system for a naval steam propulsion plant along with

some innovative appwaches of that system. Key words: naval vessel, steam power plant, automatic contwol

= An Analysis of the Cause of a Steam Turbine Shaft Seal Leakage and
Its Treatment [ ., ]/ Zhang Shao-bo (Cixi Themal Power Plant, Cixi, Zhejiang Province, China, Post Code:
315300) // Journal of Engineering for Themal Energy & Power. —2001, 16(6)—659 ~660
Afier an analysis of the symptoms of shaft seal leakage and other abnormal conditions detected during the overhaul of a
steam turbine the root cause of the leakage was identified and an economic, simplified and effective method proposed for

its resolution. Key words: steam turbine, shaft seal, leakage rate, problem solving

=Improvement and Advancement of an Axial Type Separator of Coarse Pulver-
ized Coal [ , ]/ LU Tai, CHOU Lin-qing, CHEN Fu, et al (Jilin Electric Power Institute, Jilin, China, Post
Code: 131200), NIU Zhi-hong (Jilin Municipal Themal Power General Co., Jilin, China, Post Code: 131200) //
Jourmal of Engineering for Thermal Energy, &Power. —2001, 16 (6)—661 ~663



