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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
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&Power. — 2003, 18 (3) . —248 ~251

Electric populsion represents a main propulsion mode for future ships. After a brief description of the status quo and fu-
ture prospects of electric propulsion units the authors have proposed an approach for the research and introduction of inte-
graled all-electric propulsion systems on board naval vessels. In connection with a university-installed test rig for com-
bined diesel and gas turbine power plants a combined power plant is assumed as an electric populsion prime-mover mod-
ule and a series of poblems are explored and investigated, such as power distribution, single and parallel operation, etc.

Key words: combined power plant, electric propulsion

= An Investigation of the Influence of Water Vapor Injec-
tion on Soot Formation During Liquid Fuel Pyrolysis| , ]/ HU Sheng-teng, FU Wei-biao (Department of Engi-
neering Mechanics, Tsinghua University, Beijing, China, Post Code: 100084), XING Gui-ju (Anshan Tron &Steel In-
stitute, Anshan, China, Post Code: 114002) //Journal of Engineering for Thermal Energy &Power. — 2003, 18 (3)
. —252~255
The influence of water vapor injection on soot fomation during liquid fuel pyrolysis is investigated. By directly measuring
the mass of soot deposited on a solid wall surface it was found that water vapor can suppress the formation of soot parti-
cles. Some characteristics concerning the deposition of soot on a solid wall surface were ascertained. Meanwhile, by using
software ” Fluent” the soot particle concerntration field was simulated under two kinds of experimental operating conditions,
making it possible to confirm the relevant experimental conclusions. Finally, a calculation formula is given. When suit-
able parameters to be detemined are selected, the mesults of calculation agree quite well with those of tests. Key words:

soot, pyrolysis

= Performance Calculation and Analysis of a Small Gas Tur-
bine-based Cogeneration System|[ ., ]/ WU Jian-qgiang, LIU Baoxingg GUAN Xin (Institute of Power Engineering
under the Shanghai University of Science & Techmology, Shanghai, China, Post Code: 200093) // Journal of Engineer-
ing for Thermal Energy &Power. - 2003, 18 (3) . — 256 ~ 258
On the basis of the first and second law of thermodynamics as well as stoichiometric combustion proposed is a method for
calculating and analyzing the performance parameters of a small gas tubine-based cogeneration system. The method under
discussion mainly involves such aspects as power plant cycle efficiency, fuel utilization rate and second law efficiency,
etc. with emphasis on identifying the impact on plant peformance of some major parameters, such as @wmpressor pressure
ratio, turbine inlet temperature, steam process pressure and pinch-point temperature difference, etc. A case study was
conducted of a 200kW gas turbine, which provided a practical and feasible method as well as reference data for the ratio-
nal design of small gas turbine-based cogeneration systems. Key words: small-sized gas turbine, cogeneration, perfor-

mance calculation, stoichiometry

= Large Eddy Simulation of Forced Convection Heat Exchange by
Gases Sweeping Across a Single Tube [ , | / WEI Ying—jie, HE Zhong—yi (College of Municipal and Environ-
mental Engineering under the Harbin Institute of Technology, Haibin, China, Post Code: 150090) //Journal of Engi-
neering for Thermal Energy &Power. — 2003, 18 (3) . —259 ~262
By using a method of laige eddy simulation combined with a second-order full-developed ETG finite element discrete
scheme a numerical simulation was performed of the forced convection heat exchange by gases sveeping across a single
tube. The temperature fields in the case of a circular tube and a square tbe being swept by gases were calculated sepa-

ralely. As a resull,. an average heat-exchange faclor. for, tube walls was obtained. Numerical resulls agree relatively well



