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(Applied Physics and Themal Energy Fngineering Department, Zhongnan University, Changsha, Hunan Province, Chi-
na, Post Code: 410083) //Journal of Engineering for Themal Enegy &Power. —2001, 16(6)—625 ~627

Based on a gas-solid two-phase theoty and taking into account the pressure loss effect in the air-coal combined flow pro-
cess a method was proposed for measuring the pulverized coal concentration in primary air pipe after the mixing of air and
the pulverized coal. The above measurement was carried out though the use of an energy balance method. Also described
are the method and procedures for conducting the on-line and real-time monitoring of the pulverized coal and air speed in
the primary air pipe with the use of a dynamic link library technique. The above-cited on-line monitoring method has
been found to be very effective for its intended purposes when used on-site at thermal power plants. Key words: two-

phase flow, pulverized wal concentration, on-line monitoring, dynamic link library technique

= An Expert System for the On-line Monitoring and Condition
Diagnosis of Circulating Fluidized Bed Boilers| . |/ LU Ji-dong, HUANG Yi-hua, SHEN Kai, CHEN Jiao-shun
(National Key Lab of Coal Combustion under the Huazhong University of Science and Technology, Wuhan, China, Post
Code: 430074) //Journal of Engineering for Thermal Energy &Power. —2001, 16(6)— 628 ~ 631
In the light of the special characteristics and system equirements of circulating fluidized bed hoilers (CFBB) an expert
system for on-line monitoring and condition diagnosis of such boilers has been designed. On the basis of amlyzing com-
monly seen faults of CFBB and frequently used diagnostic techniques the authors expound in detail the design process,
software realization and system functions of the above-mentioned expert system. The feasibility of the latter has been veri-
fied by engineering practice on site. Key words: boiler, circulating fluidized bed, on-line monitoring, condition diagno-

sis, expert system

Visual Basic = The Use of Programming Language Visual Basic for
On-line Monitoring and Resource Sharing in Thermal Power Plants [ , |/ WANG Shizhong, QIU Jing-hui,
YU Shi-sheng (Department of Aeronautic Engineering and Mechanics, Harbin Institute of Technology, Haibin, China,
Post Code: 150001) //Journal of Engineering for Thermal Energy & Power. —2001, 16(6)—632 ~634

Through the adoption of an advanced 893 network intelligent distribution type of data acquisition device IDCB the problem
of millivolt voltage signal interference (analog magnitude ), which has troubled a factory for years, was successfully re-
solved. With Windows 98 sewing as an operating system and Visual Basic 6. 0 as a programming language, software
Heatwork. Vbp has been prepared and operated on a “Pentium 586” industrial control machine, thus realizing an on-line
monitoring and resource sharing. Key words: thermal power plant, power generating unit, on-line monitoring, resource

sharing

= Experimental Research of the Use of Stainless Steel Corru-
gated Tubes for a Compressor Intercooler[ ., ]/CHEN Jiaxin, TAN Yu-fei (Electromechanical School under the
Harbin Institute of Techmology, Harbin, Chima, Post Code: 150001) // Joumnal of Engineering for Thermal Enewmy &
Power. —2001, 16 (6)—635 ~636
The modification of a compressor intercooler was conducted by replacing the straight tubes of a shell-tube heat exchanger
with a new type of stainless steel corrugated tubes. Furthemore, measurements and tests were performed during the oper-
ation of the intercooler followed by a comparative analysis. It has been found that the natural gas outlet temperature of the
corrugated tube heat exchanger can attain the compressor design value and even lower. The compressor enjoys a normal
and stable operation with its heat exchange efficiency higher than that of an in-tube layout heat exchanger by 61%. The
considerable reduction in maintenance work can contribute to a long-cycle operation of the intercooler. Key words: com-

pressor intercooler, new type of stainless steel corrugated tube, high-efficiency heat exchangers experimental research

= Applied Research of a Neural Network-based Combustion Diag-
nostic System_ for. a Utility Boiler,[ . 1/ YANG Hong-min, MA Wei-min, GU Fan, XU Yi-qgian, (Research Insti-
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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



