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= New Developments in Robust Control Methods for Nonlinear Systems |
] / 1I Da-zhong, WANG Xiao-hui, ZHANG Ai-ping (Power Engineering Department, North China Electric Power U-
niversity, Baoding, China, Post Code: 071003) //Journal of Engineering for Thermal Energy &Power. — 2003, 18
(3) . —220~223
Main methods of nonlinear wbust control are described. In the light of various types of uncertainty specific to controlled
objects of a nonlinear system the authors have expounded recent advances in nonlinear mbust control methods, such as an
improved version of Lyapunob and H ©©method as well as an innovative method involving a combination of the above im-
proved version with an intellectualized method. On this basis some new research results in the above area of study are an-

alyzed. Key words: monlinearity, wbust control, uncertainty, intellectualized method

= Graded Air Feeding-based Tangential Corner Firing Technology and Its
Applications[ ., ]/ ZHANG Hui-juan, SONG Hong-peng, HUI Shi-en (Institute of Energy & Power Engineering
under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) // Journal of Engineering for Themal Energy
&Power. — 2003, 18 (3) . —224 ~228
The theory and technology of tangential corner firing with graded air feeding are described, and axial and radial air feed-
ing-based combustion processes separately explained. The technical merits and demerits of these two processes are dis-
cussed. On the basis of investigating copious relevant literature available in China the authors give a comprehensive ac-
count of the current situation about the use of the above-cited technology at Chinese power plants. Key words: pulver-
ized wal-fired boiler, graded firing, NO emissions reduction

= Experimental Study of the Separation Performance of a
Square Separator Assuming a Horizontal Heat Exchange Mode [ ., | / WANG Dong, CHENG Le-ming, ZHOU
Qiang, et al (Thermal Engineering Institute under the Zhejiang University, Hangzhou, China, Post Code: 310027) //
Journal of Engireering for Thermal Energy &Power. - 2003, 18 (3) . —229~233
An experimental study was conducted of the separation efficiency and separator resistance of a horizontal heat exchange
mode-based square separator under different air speeds and inlet concentrations. The influence of operating conditions on
separation performance was analyzed. To achieve an optimized design, the authors have carried out optimization tests with
respect to various construction schemes. The test results indicate that a separator incorporating an exhaust pipe with a di-
ameter and insertion length equal respectively to 1/3 and 1/15 of separation characteristic size will offer high efficiency
and low resistance, etc. For solid particles with a diameter greater than 100¢m the separation efficiency will be in excess

of 90%4 and the resistance less than 1.5 kpa. Key words: separator, square separator, horizontal separator

= The investigation of a Comprehensive Evaluation Model for a Thermodynamic
System [ , ]/ LIU Weirhua, ANG Hai-song (College of Aerospace Engineering under the Nanjing University of
Aeronautics and Astronautics, Nanjing, China, Post Code: 210016) //Joumnal of Engineering for Thermal Energy &
Power. — 2003, 18 (3) . —233 ~236
A comprehensive evaluation model is proposed. By using a stratified evaluation system the requirements of social environ-
ment on various aspects of a thermodynamic system are assumed to be the first layer of an evaluation model, while specific
evaluation indexes are taken as the second layer of the model. With the use of a fuzzy comprehensive evaluation method
the factors of the two layers were joined together. The results of evaluation may be reflected through the magnitude of sub-
ordination degree of fuzzy operations. The feasibility and rationality of the model has been substantiated by its use on

some specific cases. Key words:  thermodynamic systems . comprehensive evaluation, model, economy, environment,
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fuzzy mathematics

= A Dynamic Neuron Network Method for Sensor Failure
Detection in a Thermodynamic System|[ , ]/ MA Ta, XU Xiang-dong (Depariment of Thermal Engineering, Ts-
inchua University, Beijing, China, Post Code: 100084) //Journal of Engineering for Thermal Energy & Power. —
2003, 18 (3) . —237 ~239
A nonlinear time-dependent thermodynamic system status is analyzed with a fault-detection and diagnostic method being
carried out by a dynamic neumon-network status observer. Through the simulation tests conducted on a hot-water boiler
model by the use of a time-delay neuron network and dynamic recursive neuron network it is shown that the thermodynam-
ic system sensor detection and diagnostic method based on the above-mentioned observer is feasible. After a comparison of
the simulation test results one can see that the time-delay RBF (radial basis function) netvotk has a relatively good po-
tential for further widespread applications. The use of the above method in an automatic control system of Qingdao Gas

Co. has confirmed its reliability. Key words: dynamic neuron network, failure detection

200 MW = Thermoeconomic Method for the Performance Diagnosis of a
200MW Power Plant[ ., | / ZHANG Xiao-dong, WANG Jia-xuan, WANG Qing-zhao, et al (Power Engineering
Department, North China Electric Power University, Beijing, China, Post Code: 102206) //Journal of Engineering for
Thermal Energy &Power. — 2003, 18 (3) . —240~244

On the basis of a themoeconomics structure theory discussed is a themoeconomic method for the operation perfommance
diagnosis of a themodynamic system. With the thermodynamic system calculation model of a 200MW power plant serving
as an example the fuel/ product relation of constituent elemens is expounded and the thermoeconomics production model
set up. After a theoretical analysis and practical calculation of the increase in system resource consumption caused by a
failure poposed are indexes of relatively high sensibility for failure discrimination. A quantized index for reflecting the
impact of failures is also given while analytical computations are performed with regard to some specific cases. Key

words: themoeconomics, failure diagnosis, structure theory

ING = A Cryogenic Power System for Recovering LNG (Liq-
uefied Natural Gas) Cooling Energy Based on a Low-grade Heat Source [ , ]/ WANG Qiang, II Yan-zhong,
CHEN Xi (Institute of Refrigeration and Ciyogenics Engineering under the Xi” an Jiaotong University, Xi’ an, China,
Post Code: 710049) //Journal of Engineering for Thermal Energy &Power. — 2003, 18 (3) . —245~247
On the basis of analyzing physical cold exewzy of ING (liquefied natural gas) the authors have proposed a low-grade heat
source-based cryogenic power system for recovering ING cooling energy. An investigation was conducted of the relevant
parameters having an impact on the system cycle efficiency. The results of the investigation show that under a relatively
low heat-source temperature the themal and exergy efficiency of the system may attain in excess of 30%. From an analy-
sis of the cycle-influencing main parameters it is ascertained that the condensing temperature of secondary cooling medium
exercises a vely greal influence on the cycle efficiency. With the increase in evaporation temperature and the decrease in
condensation temperature there will be an eshancement of both the cycle thermal efficiency and exergy. Key words: low-

temperature heat source, liquefied natural gas, cooling eneigy recovely, power system

= A Combined Power Plant-based Prime mover Module
for Marine Electric Propulsion[ , ]/ JIANG De-song, XIE Chun-ling, SUN Yu-feng (Power Engineering Depart-
ment, . Harbin Eneineerine University, Harbin, China, Post Code: 150001),// Journal of Encineering for Thermal Enewy



