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Owing to the nonlinearity, hysteresis, multi-loop coupling and the frequency of operating condition changes all specific to
a thermodynamic system it is difficult to realize its on-line operation optimization by the use of a conventional optimization
method. Through the study of an evolutionary optimization theory the authors expound the feasibility of resolving the on-
line optimization of a thermodynamic system by using the evolutionatry optimization method. It is noted that there are yet
some obstacles in the use of existing evolutionary optimization theoty for the onrline optimization of a themodynamic sys-
tem. Through an in-depth analysis of the themodynamic system features and the evolutionary process and mechanism of
human society a multi-tier synewetic evolution model involving social and community evolution tiers has been established,
which simulates human legislative and jurisdictional mechanism. On the basis of the above the difficult issues of adapta-
tion evaluation and safety obstacles have been solved during the on-line evolutionary optimization of a thermodynamic sys-
tem. The feasibility of the recommended model was experimentally verified and the prospects of the wide applications of
the method also expounded. Key words: multi-tier synemgetic evolution, simulated evolutionary theotry, on-line optimiza-

tion, themodynamic system

=The Use of Cyclical Function Method for the Economic Analysis
of a Heat Energy Supply Unit[ . ]/ JIANG Hao, XU Zhi-gao (Power Engineering Department, Southeastern Uni-
versity, Nanjing, China, Post Code: 210096) //Journal of Engineering for Themal Energy &Power. —2002, 17(4);
342 ~344
Described are some cases concerning the use of a cyclical function method for the enegy-saving analysis of the thermody-
namic system of a heat energy supply unit. They include the use of cyclical function method-based energy saving index
system and the effective support of the cyclical function method in determining the key index (thermification power gener-
ation rate) in the traditional energy-saving index system. Key words: cyclical function method, heat enewy supply unit,

economic analysis, energy saving index

= Analysis of Refrigeration Energy Consumption under a Tri-generation
Production Mode as Compared with That under a Single Electric Power Production Mode [ , |/ HAN Xue-
ting, YU Gang, CHANG Ru, et al (Thermal Energy Engineering Department, Tianjin Institute of Urban Construction,
Tianjin, China, Post Code: 300381), YU Gang (Thermal Energy and Electric Power Committee under the China N ation-
al Electric Machine Engireering Societys Beijing, China, Post Code: 100031) //Journal of Engineering for Thermal En-
ey &Power. —2002, 17(4). 345~348
In accordance with heat quantity balance method an analysis is perfomed of the refrigeration energy consumption under a
tri-generation (electric power, heat enewgy, cooling energy ) production mode and a single electric-power production one.
A method is presented to compare energy cwnsumption under various conditions. It is concluded that in general the refrig-
eration energy consumption under the tri-generation mode will be greater than that under the single electric-power produc-
tion one. The proposed method has provided a basis for the comprehersive study and comparison of refrigeration energy
consumption under the tri-generation mode and the single generation one. Key words: refrigeration under a tri-generation
pwoduction mode, electric power-based refrigeration, heat quantity balance method, difference in wal consumption, elec-

tric power consumption, tri-generation (electric power, heat, woling energy) production mode, single production mode

= Experimental Research on the Multi-level Water
Spray for Flue Gas Desulfurization in a Circulating Fluidized Bed and Analysis of Reaction Products| , ]/
LI Da-ji, FENG Bin, WU Ying-hai, et al (Thermal energy Engineering Research Institute under the Southeastern Uni-
versity, Nanjing, China, Post Code: 210096) //Journal of Engineering for Themal Energy & Power. —2002, 17(4);
349 ~352
An experimental study was conducted of flue gas desulfurization by the use of multi-level water spray on a pilot test stand
for flue gas desulfurization in a circulating fluidized bed with an analysis of the reaction generation mechanism. Desulfur-

ization products were analyzed with, the help of an electronic microscope along with ja clarification of, the desulfurization re-
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action mechanism of wet calcium base sorbent. The test results indicate that as compared with traditional single-level wa-
ter spray the multi-level water spray can result in a more uniform temperature distribution in the fluidized bed, a relatively
laige reduction of the approach saturation temperatureAT, a marked increase in desulfurization efficiency and a more sta-
ble and reliable operation of the system. A mass spectiographic analysis and an electionic microscope analysis have shown
that after the raction of SO2with Ca(OH )2 a reaction product layer was formed on the surface of the desulfurizing agent,
which alleviates the further raction between SO; and the desulfurizing agent. Key words: circulating fluidized bed, flue
gas desulfurization, multi-level water spray, appwach saturation temperatureAT, desulfurization efficiency, electronic mi-

coscope analysis

= Analysis of the Adaptability of Large-sized Power Plant Boilers to Vari-
ous Kinds of Coals[ , ]/ SUN Lu-shi, LU Ji-dong, ZENG Li, et al (State Key Laboratory for Coal Burning Re-
search under the Huazhong University of Science &Techmology, Wuhan, China, Post Code: 430074) / /Journal of Fngi-
neering for Thermal Erergy & Power. —2002, 17(@4). 353 ~355
Combustion characteristics of 12 kinds of coal, intended for an existing 670 t/h boilers have been analyzed. A correlation
of these characteristics with the boiler construction features was conducted to evaluate the adaptability of these coals to the
above-mentioned boiler. This evaluation aims at poviding a basis for deciding on and exploring new sources of coal in or-
der to ensure the safe and economical operation of the hoiler. Key words: combustion characteristics, boiler constants,

adaptability of various kinds of coal to boilers

= Component Analysis of Municipal Solid Waste Incineration (MSWI)
Ash and Its Melting Characteristics| , ]/ YAN Changfeng, LIN Bo-chuan, CHEN En-jian, CHEN Yong (Ther-
mo-fluid Pwocess Lab of Guangzhou Eneigy Conversion Research Institute under the Chinese Academy of Sciences,
Guangzhou, China, Post Code: 510070) //Journal of Engineering for Thermal Energy &Power. —2002, 17(4). 356
~358, 39
For a municipal solid-waste incineration (MSWI) boiler the ash melting characteristics of municipal solid waste (MSW)
are one of the most important factors, which have a decisive influence on the harmful effect of ash deposited on heating
surfaces. Through the measurement and determination of MSW ash components and the ash melting point a systematic
analysis was perfommed of the relation between the MSW ash melting characteristics and ash components. Furthermore,
the difference between MSW ash and coal ash of low-melting point in respect of melting characteristics and components is
also identified. On the above basis some proposals are put forward to improve MSW combustion in general. Key words:

municipal solid waste, ash burning, , component analysis, melting characteristics

= Visualization Study of Coal Combustion in a Radially Stratified Swirl-
type Burner [ , ]/ HE Lei, FAN Wei-dong, ZHANG Ming-chuan, WU Jiang, et al (Depariment of Energy Fngi-
neering, Shanghai Jiaotong University, Shanghai, China, Post Code: 200240) // Journal of Engineering for Thermal En-
ewy &Power. —2002, 17(4). 359 ~362, 374
With the help of an image acquisition and pocessing system a visualization study was conducted of the coal gas flame of
a radially stratified svirl-type burner. The quantitative analysis of a separated flame front was then performed through the
use of a fractal theory. The results of analysis indicate that it is possible to truthfully describe the spatial and geometric
characteristics of the flame front by using a fractal dimension, thus providing an effective means for an in-depth study of
the effect of flame structural shape on the mixing of fuel and air. Key words: image processing, swirl-type burner, frac-

tal dimension, visualization

= An Analysis of the Factors Causing Differences in the Test
Results of Pulverized coal Combustion Obtained from Using Different Thermobalances [ , |/ ZHU Qun-vyi,
QIN Yukun, WU Shao-hua (School of eney Science & Engineering, Harbin Institute of Technology, Harbin, China,
Post Code:, 150001 ), XU Yan (Heilongjiang Pwvincial, Flectric Power School, Harbin, China, Post Code: 150020) //



