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= Determination of Major Factors Influencing the Dynamic Process of
Thermodynamic Multivariables] ., |/ZHANG Xiao-tao, WANG Ai-jun, WANG Ji-dong (College of Electric Power
under the North China University of Water Conservancy and Hydropower, Zhengzhou, China, Post Code: 450008 ), NI
Wei-dou (Themal Energy Department of the Tsinghua University, Beijing, China, Post Code: 100084)// Journal of Engi-
neering for Thermal Energy & Power. —2007,22(4).—414 ~417

The multivariate statistical analysis can be applied to the monitoring and control of a process. The main variant analytic
method and multivariable statistical calculation can be used to detemmine the major factors influencing the dynamic process
of thermodynamic multivariables. In the light of the operating mechanism of a machine unit, the relevant process variables
that cause a change of the main monitoring and control variables were determined, the operating data of the relevant pro-
cess variables collected, and data input matrix and main variant model established. Moreover, T° statistical amount and
control thresholds were calculated with the contributions of various corresponding process variables to the main variant be-
ing computed when T is at its maximal value. The major factors causing a change of the main monitoring and cntwol vari-
ables during the operation of the machine unit were determined, which has created a favorable condition for the dynamic
modeling of the thermodynamic process and the conduct of fault diagnosis. Key words: on-site data, dynamic process,
main variant analysis, multivariable statistics, major factor

= Self-adaptive Fuzzy Control of a Ball-millbased Bin and Feeder
System|[ , ]/LU Jian-hong GUO Ying, WU Ke (Power Department of the Southeast University, Nanjing, China, Post
Code: 210096), WANG Xi-ping, et al (Minhang Power Plant, Shanghai, China, Post Code: 200240)// Journal of Fngi-
neering for Thermal Energy & Power. —2007, 22(4).—418 ~422

Taking account of the specific features of the ball-mill-based bin and feeder system of No. 11 hoiler at Minhang Power
Plant and on the basis of the multivariable control theory, fuzzy control and self-adaptive optimization theory with due con-
sideration of dharacteristics of the mill system, presented were the practical control tactics based on different cntrol theo-
ries and control sub-systems incorporating relatively independent functions. The foregoing was proposed after having taken
into account the concrete peculiarities of different controlled processes. Then, through an integration of various control sub-
systems, a full-load optimized control of the whole mill system was accomplished. The cntwl method proposed by the au-
thors has been successfully used in the contwl of the mill system of No. 11 boiler at Minhang Power Plant since Mar.
2003, thereby not only ensuring a long-term and reliable operation of the mill system but also enabling it to work at its op-
timum operating condition with notable economic benefits being attained. Key words: milling system, ball mill, fuzzy con-
trol, self-adaptive optimization, multivariable system

= A Study of the Effect of Blade Rotating Angles on the Perfor-
mance of a Louver Concentrator] , ]/SUN Shao-zeng, WANG Zhi-giang, JJANG Wen-long, et al (Combustion En-

gineering Institute under Harbin Institute of Technology, Harbin, China, Post Code: 150001 )// Journal of Engineering for
Thermal Energy & Power. —2007, 2 (4).—423 ~426

By making use of a louver concentrator test system, a study was conducted of the effect of rotating angles of blades in five
stages on the performance parameters of the concentrator (dense-thin air ratio R, resistance loss coefficient D and average
concentration rate R2).Thiough an analysis of test results of blades in various stages rotating at different angles, obtained
was a change of the performan ce parameters caused by the variation of blade rotating angles. Regarding the rotating angles
of blades in various stages, the operating condition corresponding to a maximal resistance coefficient was found to be one
when all the blades in the fifth stage are rotating at 30 degrees. The operating condition featuring a maximal dense-thin air
ratio was one in which the blades in the first to fourth stage are rotating at 30 degrees while the blades in the fifth stage
at 20 degrees. The operating condition corresponding to a maximal concentration rate was one when all the blades in the
fifth stage are rotating at 30 degrees. Key words: louver concentrator, dense-thin air ratio, resistance loss coefficient, av-

erage concentration rate

= A Model for a Compressible Particle Layer of Charged Particles] , ]/
HUANG  Bin, YAO Qiang, IONG Zhene-weis et al (Education Ministy Key Laboratory on Thermal Pover Engineering and
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Thermal Science, Tsinghua University, Beijing, China, Post Code: 100084)// Journal of Engineering for Thermal Eney &
Power. —2007, 22(4). —427 ~430

Authors’ research has shown that charged particles tend to deposit at the tip of particle chains. On this basis, by adding
the deposition properties of charged particles to an already established model of a neutralized compressible particle layer
a model for a compressible particle layer of chaged particles was set up.Studied thereupon is the mechanism of the filira-
tion stage of the particle layer during the filtration process of filtering materials. It has been found through the model that
in case of incompressiblity, the height of the particle layer formed by charged particles is similar to that of the neutralized
patticle layer. The distribution of voids, however, is wniform. Owing to the glide angle being relatively small, it is not easy
for the above-mentioned layer to be compressed. When the pressure drop is increased to a certain value, the said layer as-
sumes a periodic compression . Thewrfore, its pressure drop at a relatively high filtering air speed is notably lower than that
at the neutralized working conditions.The results obtained from the model can successfully explain the experimental phe-
nomena. Key words: charged particle, particle layer, compression, pressure drop, void ratio

= An Experimental Study of Dry Pulverized-coal Gasification in a Pressurized
Airflow Bed] , ] /REN Yongqiang (College of Energy Source and Power Engineering under the Xi’ an Jiaotong Uni-
versity, Xi’ an, China, Post Code: 710049), XU Shi-sen, XIA Jun-cang, II Xiao-yu (Xi’ an Themodynamics A cademy
Co.Ltd. , Xi’ an, China, Post Code: 710032) // Journal of Engineering for Themal Energy & Power. —2007, 22(4). —
431 ~434

Described are the main equipment, process flow path and the selection of technological conditions for the gasification pilot
plant of a 36 / d pressurized airflow bed. Also given are the main test data obtained for a multitude of coal ranks under-
gone experimental research under the cndition of the gasification pressure being 3.0 MPa and diy pulverized coal fed be-
ing 1 t/h.As can be seen from the test data, the indexes of dry-method gasification are obviously better than those of coal-
slurry gasification, mainly due to a low CO2 content and a high content of effective constituents GO+ H, (both greater than
89%). The foregoing demonstrates the superiority of the dry pulverized coal gasification. The tests have basically achieved
the anticipated aim and accumulated relevant data for dry pulverized coal gasification in an airflow bed. Key words: coal
gasification, airflow bed, diy-feed of raw materials

= Numerical Calculation of Temperature Fields on a Non-uniformly
Heated Tube Walll , ]/WANG Wei-shu, XU Wei-hui (College of Electric Power under the North China Institute of
Water Conservancy and Hydwelectric Power, Zhengzhou, China, Post Code: 450008), CHEN Ting-kuan, TUO Yu-shan
(National Key Laboratory on Multiphase Flow in Power Engineering under the Xi’ an Jiaotong University, Xi’ an, China,
Post Code: 710049) // Journal of Engineering for Thermal Energy & Power. — 2007, 22 (4).—435 ~439

In the light of the non-unifom distribution of thermodynamic parameters, such as circunferential wall temperature of the
non-unifomly heated tube wall and heat load etc., a two-dimensional mathematical model was established for simulating
and calculating the temperature field of a non-uniformly heated tube with the outer wall temperature and heat-dispersion
themal load serving as boundary conditions. Based on the idea of radial node advancement, the authors have adopted a fi-
nite volume method to set up a discrete equation. A numerical calculation program was prepared to solve the reverse prob-
lem of heat conduction in the two-dimensional temperature field on the non—uniforly heated tubes determined by the cou-
pling of the fluid heat exchange and tube wall heat conduction. By making use of the program, calculated was the heat
transfer characteristics of semi-circle heated vertical riser (bare tube $32X 3 mm and $24>< 4 mm) with respect to super-
critical water. The calculation results can exceedingly well reflect the wall temperature distribution regularity of non-uni-
formly heated tubes and exhibit a good computation convergence. The results of calculation also indicate that at a super-
critical pressure, the semi-circle heated vertical bare-riser wall temperature and wall surface heat load assume a non-uni-
form circumferential distribution. The side with a high heat load has a high temperature and the side with a low heat load
a low temperature. In the pseudocritical zone, a heat transfer intensification occurs and an increase of in-tube heat transfer
coefficient will weaken the flow-equalizing role of heat along the circumferential direction of tube walls. Key words: tem-
perature field, everse problem of heat conduction, heat load, non-uniformly heated tube



