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= Dynamics Study of the Thermal Analysis of Boiler Water-
wall High-temperature Oxidation Tests] , | [ZHAO Hong, WU Guang-jun, LING Be-lin, et al (Education Minis-
try Key Laboratory for Energy Clean Utilization and Envionmental Engineering of the Research Institute of Thermal Ener-

gy Engineering under Zhejiang University, Hangzhou, China, Post Code: 310027 ) [ flournal of Engireering for Thermal
Enewy &Power. —2005, 20(4). —397 ~ 401

To analyze the high-temperature corrosion problem in boiler water-walls, high-temperature oxidation tests were conducted
of boiler water-wall material 20 g on a high-temperature atmosphere test rig. By using the dynamics method of thermal
analysis the test data were processed and analyzed. As a mesult, the oxidation activation energy and a pre-exponential fac-
tor were obtained under the condition of pure air at 810 ~920 ‘C. An analysis was conducted of the shape and element
composition, etc of the oxidation products by employing a scanning electronic microscope equipped with an energy spec-
trum analyzer and the average oxidation speed of 20 g in the oxidation process obtained. Key words: material 20 g, high-

temperature oxidation, dynamics of thermal analysis, high-temperature corrosion

a = Experimental Research on the Primary-air Expansion
Angle of a Coaxial Swirl and Stratified-flow Burnerf , | /ZHANG Hua, ZHANG Ming-chuan, WANG Jing (Me-
chanical and Power Engineering Institute under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030)
[fournal of Engineering for Thermal Energy &Power. —2005, 20(4). —402 ~406

By using a CCD video camera a visual research was conducted of the aewdynamic characteristics at the outlet of a coaxial
swirl and stratified-flow low NOx burner. A series of processing were performed of the collected images and data with the
primary-air expansion angle being defined. The primary and secondary air flow ratio was analyzed and the impact of the
primary and secondary-air blade location on the primary-air expansion angle assessed. The law governing the variation of
the expansion angle was also studied. All the above work has laid a foundation for the stratification medhanism research of
the coaxial swirl and stratifiedflow burer. Key words: coaxial swirl and stratified-flow burner, aewdynamic field, visu-

alization, image pocessing, primaiy air expansion angle

= Pyrolysis Characteristics of Super-fine Pulverized Lignite and Its Py-
rolysis Mechanism| , | | REN Geng-po, ZHANG Chao-qun (Mechanical &Power Engineering Institute under the
Shanghai Jiatong University, Shanghai, China, Post Code: 200240), WEI Li-hong, et al (School of Energy Science &
Engineering under the Harbin Institute of Technology, Harbin, China, Post Code: 150001) Iljournal of Engineering for
Thermal Energy &Power. —2005, 20(4). —407 ~410

By employing the traditional method of thermogravimetry it is very difficult to accurately deduce the reaction mechanism of
pyrolysis. In view of this, the authors have on the basis of pyrolysis curves and kinetic equations made use of a dual ex-
trapolation method and obtained the pywlysis mechanism for Yuanbaoshasn lignite at an average particulate diameter of
10.68 #m. It has been ascertained that its pywlysis mechanism at the low temperature section assumes an Anti-Jander
three -dimensional diffusion equation. Mearwhile, the pyrolysis characteristics of Yuanbaoshan lignite of different particu-
late samples were also studied along with an analysis of the impact of temperature rise rate and particulate size on the py-
rolysis characteristics of the pulverized lignite. Key words: super{ine pulverized lignites dual extrapolation method, ther-
mogravimetric analysis, particulate size, pymwolysis mechanism

= Numerical Simulation of a Gas Film-cooled Flat Plate Channel] , | /LU
Ben, JIANG Pei-xue (Key Laboratoy of Themal Enewgy Power Engineering and Thermal Sciences of the Themal Energy
Engineering Department under Tsinghua University, Beijing, China, Post Code: 100084 ), 1I Ling-bo(Ling Ao Nuclear
Power Company Limited, Shenzhen, China, Post Code; 518124) /lioumal of Engineering for Thermal Enewy &Power. —
2005, 204).—411~413

A numerical simulation was performed of the coupled heat transfer problem involving the three-dimensional convection

heat exchange and heat conduction in a gas film-cooled flat plat channel without ribs and with 450 ribs., A non-structured
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network was adopted for network division. The turbulent flow model is of a SST k - w one. A wall function method has
been adopted for the near-wall location. The coupling of speed and pressure was solved by using a SIMPLEC algorithm.
Through calculations obtained were for the gas film-coled flat plate without ribs and with 450 ribs a flow field distribution
and the average temperature and average heat exchange factor at the flat plate inner and outer surface. The calculation re-
sults indicate that the channel flow-field structure of the gas film-cooled flat plate with 450 ribs is relatively complicated.
The surface average temperature of the flat plate is lower than that of the gas film-cooled flat plate without ribs. However
the cold and hot surface average heat exchange factor near the gas-film pore zone is higher than in the case when no ribs
are provided. Furthemore, the presence of ribs is favorable for enhancing cold-air outward flow ratio. Key words: rib,
gas film coling, temperature, heat exchange factor, numerical simulation, outward flow ratio

=Impact of Planetary-gear Meshing Rigidity on Its Vibration Charac-
teristic{ ., | | WANG Chun—guang, CHANG Shan, II Ying-sheng (Harbin No. 703 Research Institute, Harbin,
China Post Code: 150036) /[Journal of Engineering for Thermal Energy &Power. —2005, 20(4). —414 ~416, 420

A multi-freedom mathematical model was set up for a single-stage straight-tooth planetary gear transmission. Within this
system, on the basis of the special features of planetary gear natural frequency and vibration mode, deduced were a for-
mula showing the sensibility of an eigenvalue to meshing rigidity and the relationship between this eigenvalue and meshing
strain energy. The results of an analysis indicate that the meshing rigidity has a relatively great influence on the intrinsic
characteristics of two wtating modes, two groups of displacement mode and two planetary modes. Through the distribution
of meshing strain energy one can clearly detect the influence of meshing rigidity changes on the system intrinsic character-

istics. Key words: planetary gear; meshing rigidity, vibration characteristics

=Fuzzy Feedforward and Feedback Control with a
Supervision Item and Its Applications] , | /X1AO Hang. CHEN Bing, NI Ning (Teaching & Research Section of
Steam Power, Naval Engineering University, Wuhan, China, Post Code: 430033), TIAN Guang (Military Representa-
tive Office Resident at Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036) /[Journal of Engineering
for Thermal Energy &Power. —20035, 20(4). —417 ~420

Because of a”false water level” for the boiler drum, a controlled object in a marine steam power plant and of the difficul-
ty of establishing a precise mathematical model the use of an onventional contwol strategy often fails to ensure the control
quality of the drum water level. In case of high frequency of operating regime changes there often occur such failures as
“water overflow” or ”boiler dry” . To cope with the poblem, the authors have proposed a fuzzy feedforward and feedback
control scheme with a fuzzy supervision item. Under this contwl scheme the use of fuzzy feedforward compensation makes
it possible to measure the influence of interference to the system output and a fuzzy supervisor is utilized to attenuate the
impact caused by a non-minimal relative link. The application of the poposed control scheme on an experimental machine

unit has demonstrated its satisfactory results.

= A Method for Appraising Interference Phenomena during the Hoist-
ing of a Utility Boilef . | | RUI Xiaoming, CUI Yan-bin, MA Zhi-yong, (School of Energy & Power Engineering,
Key Laboratory of Condition Monitoring and Control for Power Plant Equipment of Minisiry of Education, North China
Electric Power University, Beijing, China, Post Code: 102206) Iliournal of Engineering for Themal Energy & Power.
—2005, 20(4). —421 ~424

On the basis of a self-developed practical boiler hoisting constmuction work involving a rapid model building and data
structuring a study was undertaken of the computer appraisal technique with regard to the interference phenomena in the
hoisting of a utility boiler, making it possible to accurately judge the interference situation of the structural items to be
hoisted and already installed items. The utilization of the above technique can be conducive to effectively enhancing the
design quality of boiler hoisting schenme , accelerate installation speed and increase construction work cost-effectiveness.

Key words: boiler erection,  interference analysis, CAD



