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the method described above is highly effective in conducting the fuzzy quantitative treatment of fault sample modes of a re-
gererative heating device, dramatically improving the convergence of a neural network training and facilitating the fault
diagnosis of the regenerative heating system. Key words; steam turbine unit, regenerative heating system, fault diagno-

sis, fuzy treatment, radial base function network

= A Study of the Accelerated-life Test Specification for the
Coil-tube Welded Joints of a Utility Boiler [ ., ]/ ZHAO Ji-jun, ZOU Jingxiang (College of Astonautics under
the Harbin Institute of Technology, Harbin, China, Post Code: 150001 ), XU Shi-bin (Harbin Boiler Co. Iid.,
Harbin, China, Post Code: 150046) //Journal of Engineering for Thermal Fnergy &Power. — 2003, 18(1). —17~
19
A test specification for the accelerated-life test of utility boiler coil-tube welded joints was developed for the study of the
latter’ s reliability. On this basis high-temperature internal-pressure explosion endurance tests were conducted with regard
to a huge amount of resistance welded 15CtMo and 12CrIMoV steel tube joints. An analytical pwocessing of the lest re-
sults has demonstrated the consistency of the failure mechanism of the welded joints under various accelerated-life test
conditions, testifying at the same time to the validity of the test specification. Key words: accelerated-life test, test

specification, welded joint, reliability

= Scale and Rotating Velocity of a Big Shear
Vortex at the Fire-facing Side of a Burner Region in a Large-sized Utility Boiler [ , ]/ DIAO Yongfa HE
Bo-shu (National Key Laboratory of Coal Clean Combustion under the Tsinghua University, Beijing, China, Post Code:
100084), XU Jin-yuan (Energy and Power Engineering Institute under the Xi’ an Jiaotong University, Xi’ an, China,
Post Code: 710049) // Journal of Engineering for Thermal Erergy & Power. — 2003, 18(1). —20~22, 26
Measurements were taken of the vorticity field in the bumer region of a HG-2008-YM 2 type tangentially fired pulverized-
coal boiler; which is wnsidered as having a universal significance. The above measurements were conducted by employ-
ing a IFA300 constant-temperature hot wire anemometer with the use for the first time of a six-sensor hot-wire probe and
its locating coordinate system. The big shear vortex at the fire-facing side of the tangentially fired burner jets is described
by the use of a Rankine composite vortex. The scale and rotating velocity of the big shear vortex has been determined by
a cold model test. The vortex core radius of the big shear is 25mm, and the wtating angular velocity of an in-furnace flu-
id tiny ball rotating as a rigid body, -1.56 x 105 r/min. The influence of the big shear vortex on pulverized-coal ignition
and the NOx nascent state in the relevant structure of the burner zone vortex was also analyzed. Key words: tangentially

fired furnace, burner zone, big shear vortex, scale, rotating velocity, six-sensor hot-wire pobe

=Modeling and Simulation of the Long-term Dynamic Character-
istics of a Supercritical Once-through Boiler [ , ]/ LI Yunze, YANG Xian-yong (Department of Thermal Enegy
Engineering, Tsinghua University, Beijing, China, Post Code: 100084) //Journal of Engineering for Themal Energy &
Power. — 2003, 18(1). —23~26
The long-term dynamic characteristics of a supercritical once-through boiler play a key role in the simulation and design of
the control system of a supercritical once-through boiler and turbogenerator unit. To conduct a rapid, comprehensive and
reliable study of the long-temm dynamic characteristics of a supercritical once-through boiler in the process of peak-shaving
and load changes, a simplified mathematical model has been set up for the economizer, water wall, superheater and re-
heater of a supercritical once-through boiler. The model building has been carried out on the basis of a rational mecha-
nism analysis and model simplification and through the use of a state-space method. A group of fairly concise and innova-
tive nonlinear relations for the pressure and flow rate changes at the working medium side have been derived. Finally,
with the help of the above-mentioned simplified state-space model and nonlinear relations a simulation study was conduct-
ed of the long-term dynamic characteristics of a 600MW supercritical once-through boiler. The simulation results were

found, to be accurate. The present study has provided a very simplified and convenient mathematical model and method for
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the research of long-temm dynamic characteristics of a supercritical once-through boiler. Key words: supercritical once-

through boiler, long-term dynamic characteristics, state-space method, modeling and simulation

= The Selection of Major Thermodynamic Parameters for a Supercharged
Boiler Unit[ ., ]/ SHEN Zhi-gane, JIANG Ren-giu (Harbin Engineering University, Harbin, China, Post Code:
150001), ZOU Ji-guo, CHEN Qi-duo (Harbin No.703 Research Institute, Harbin, China, Post Code: 150036) //
Journal of Engineering for Thermal Energy &Power. — 2003, 18(1). —27~29
The major technical features of a marine supercharged boiler are described and, on this basis, the selection of important
themotechnical parameters is explored during the themmodynamic calculations of the boiler. This has laid a theoretical ba-
sis for the study of thermodynamic calculation techniques for a marine supercharged boiler unit. Key words: marine su-

percharged boiler unit, thermotechnical parameters, selection

= A Study on the Influencing Factors of Migration of Trace Elements
in a Pulverized Coal-fired Boiler [ , |/ HUANG Ya-ji, JIN Bao-sheng, ZHONG Zhao-ping, et al (Key Laboratory
of Education Ministry on Clean Coal Power Generation and Combustion Technology under the Southeastern University,
Nanjing, China, Post Code: 210096) / /Journal of Engineering for Thermal Energy &Power. — 2003, 18(1). —30~
34
By using a Z-8200 atomic absorption spectrophotometer and a VF-320 X-ray fluorescent spectrograph the content of nine
trace elements in raw coal, bottom slag and fly ash was measured quantitatively in a 220 t/ h pulverized coal-fired boiler.
On the basis of an improved relative enrichment factor of Meij and from the perspective of two aspects, namely, bottom
dlag and fly ash, a systematic analysis was performed of the influence of various factors on the law of migration. Such fac-
tors include: temperature, oxygen content, fly ash diameter, the properties of trace elements per se and the characteris-
tics of coal rank. The results of the analysis indicate that an rise in furnace temperature can quicken the volatilization of
some of the trace elements. The content of Cr and Mn in fly ash and bottom slag is comparable, but the two elements dif-
fer markedly in respect of relative enrichment factor. Low oxygen content does not always promote the volatilization of all
trace elements. The content of Pb, Cd, Zn and Cr in the bottom slag and fly ash does not assume a linear relationship
with their respective boiling points. The smaller the diameter of the fly ash, the greater the enrichment factor of the trace
elements. The tendency of variation of various trace elements with the decrease in fly ash diameter has been found to be
not identical for different trace elements. Key words; trace elements, relative enrichment factor, migration law, pulver-

ized cal-fired boiler

= An Investigation on the Characteristics of the
Discharge of Normal Paraffin Organic Compounds During a Coal-burning Process and Their Related Formation/
evolution Mechanism| , ]/ LIU Hui-yong, SUN Zhi-kuan (Thermal Energy Engineering Department, Tsinghua U-
niversity, Beijing, China, Post Code: 100084), SUN Jun-min, et al (Environment Protection Office under the Hunan
Provincial Electric Power Co., Zhengzhou, China, Post Code: 450000) //Joumnal of Engineering for Themal Energy &
Power. — 2003, 18(1). —35~38
An analysis was conducted of the content distribution and characteristic changes of normal paraffin compounds disch arged
during the pwocess of flue-gas temperature reduction at Yunnan Yangzonghai Power Plant, Guizhou Guiyang Power Plant
and the Experimental Power Plant of Beijing Tsinghua University. The above-mentioned content distribution and charac-
teristic changes identified during the analysis were compared with those in the aerosol sample taken at the flue duct lee-
ward side. After an investigation the authors hold that the formation and evolution of the nomal paraffin compounds dur-
ing a coal-burning pmocess represents an important fommative stage of complicated omganic pollutants. In addition, the
mechanism of the change of molecular characteristics in the process of coal burning and flue gas temperature reduction
constitutes a major distinguishing feature specific to a free radical polymerization and cracking. Key words: normal

paraffin, . formation and evolution



