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= A Survey of the Research Findings Concerning the Thermal
Fragmentation Phenomena of Anthracite During its Combustion in a Fluidized Bed ., |/HE Hong-zhou (Ener-
gy and Power Engineering Research Institute under the Jimei University, Xiamen, China, Post Code: 361021), LUO
Zhong-yang, CEN Kefa (State Key Laboratory on the Clean Utilization of Energy Resources, Hangzhou, China, Post
Code: 310027)// Journal of Fngineering for Thermal Energy &Power. — 2006, 21(3). —221 ~226

The parameters used for judging fragmentation degrees are summarized. The mechanism governing the generation of ther-
mal fragmentation is analyzed along with a study of the faciors having an impact on thermal fragmentation and a discussion
of the effect of fragmentation phenomena on combustion. Based on the above, the authors have come to the conclusion
that during the process of combustion in a fluidized bed, the fragmentation of anthracite assumes a comparatively high
random character and is greatly influenced by coal quality. Coal particle size, furnace bed temperature, residence time,
fluidized medium and fluidization speed etc. also have an important influence on the fragmentation of coal. The fragmen-
tation of coal is conducive to enhancing the combustion rate of coal tar particles, but at the same time increases the quan-
tity of particles liable to be elutriated inside the furnace bed, thus resulting in an increase of unburned carbon content in
fly ash. The realization of an exact and quick sampling of fragmented materials and the establishment of a proper relation-
ship between average particle sizes before and after the fragmentation pertain to poblems yet to be solved in the research
of fragmentation phenomena. Key words; anthracite, fluidized bed, fragmentation, survey

= Recent Advances in the Study of Biomass Fuel Reburning] , ]/ DUAN Jia, LUO
Yong-hao, CHEN Wei (Mechanical and Pover Engineering College under the Shanghai Jiaotong University, Shanghai,
China, Post Code: 200240)// Journal of Engineering for Themal Energy &Power. — 2006, 21 (3). —227 ~230

The biomass is a kind of regenerative energy source and biomass fuel features a zero amount of net CO2 emissions. The
use of biomass fuel can reduce greenhouse gas emissions meeting the requirements for realizing sustainable development.
The modes of biomass fuel rebumning include: direct eburning, indirect and advanced reburning. The above three modes
can without exception effectively reduce the NOx emissions. A relatively large amount of research involves the use of
wood for direct burning and the use of the gasified gas of artificially simulated biomass represents an effective means for
the study of indirect reburning. A variety of factors can influence ®ebuming. They include: biomass fuel types, its size
constituent elements, fuel-bearing gas, fuel injection location, burn-off air and excess air factor in the reburning zone.
Finally, some proposals for furthering the study of biomass fuel reburning have been put forward. Key words: biomass

fuel, direct reburning, indirect ®burning, advanced reburning

= Technical Performance and Cost-effectiveness of Gas Turbine
Inlet Air Cooling Systems| , | /LI Hui, FU Lin, ZHU Ying-xin(Department of Architectural Science and Technolo-
gy, Qinghua University, Beijing, China, Post Code: 100084 )// Joumnal of Engineering for Thermal Energy &Power. —
2006, 21 (3). —231 ~234

Atmospheric anbient-temperature has a great influence on the performance of gas turbines. The adoption of woling tech-
nology to cool down the air at the inlet of a gas turbine can impwove its perfformance. The perfomance and wst-effective-
ness of different inlet air cooling systems is compared and analyzed, which have been installed on machine units in Bei-
jing, Harbin, Shanghai and Guangzhou. The research results indicate that in the above-mentioned four cities with typical
Chinese climates, the evaporative cooling mode can maximally enhance the power generation capacity of gas turbines by
4% to 7%. However, such a cooling mode can only increase the annual power generation capacity by less than 1%). If
the inlet air temperature is cooled down to 10 ‘Cwith the help of an electrical refrigerating machine or an absorber cool-

er;., the power generation capacity of a gas turbine could he increased by a maximum of 9% to 15% and the annual ca-
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pacity increased by 2% to 8 %. In this connection the gas turbines in Guangzhou City enjoy the maximum potential for
performance improvement. As assessed from the aim of achieving a same increase in the power generation capacity, the
installation of a woling system at the inlet of gas turbines can contribute to a better cost-effectiveness than the case of in-

stalling new gas turbine units. Key words: gas turbine, inlet air cooling, cost-effectiveness

= New Ideas for the Design of Steam Turbine Regulating Valves| , | /XIANG
Xiao-weis MAO Jing-ru, SUN Bi (State Key Laboratory of Mulii-phase Flows in Power Engineering and Turbo-machinery
Research Institute under the Xi’ an Jiaotong Univeristy, Xi' an, China, Post Code: 710049)// Journal of Engineering for
Thermal Energy &Power. — 2006, 21(3). —235~238

On the basis of analyzing curently available design methods of steam turbine regulating valves, the shortcomings of these
methods are pinpointed and a new approach for designing the regulating valves is proposed. The new design method in-
cludes a numerical computation step. Through a numerical simulation of the flow field of the regulating valves, detailed
flow infomation inside the valves is identified. On this basis, all the irrational factors in the flow field can be detected
and with the adoption of proper measures the internal flow field structure improved and optimized to attain the aim of en-
hancing the aerodynamic performance of the valves. Thereafter, a model experiment can be conducted of the optimized
valve followed by afinal completion of the valve design. In addition, a calculation method for the three-dimensional flow
field of the regulating valves was studied. On the basis of the new approach that the flow field can be optimized based on
the numerical calculation proposed in the new design method of valves, a numerical calculation was performed of a specif-
ic calculation example. In the light of the existing poblems in the flow field, an appropriate adjustment has been under-
taken of the valve profile, thus impoving its aedynamic performance. Key words: regulating valves of steam turbines,

design method, thee-dimensional flow field of regulating valves

CFKD = Optimization of the Types of Water Inlets in Marine Scoop
Cooling Systems Based on CFD (Computational Fluid Dynamics)[ ., ]/GAO Wei, MIAO Hui, HUANG Shu-
hong, et al (Energy Source and Power Engineering School under the Central China University of Science and Technology,
Wuhan, China, Post Code: 430074)// Joumal of Engineering for Thermal Enegy &Power. — 2006, 21(3). —239 ~
244

The structure of water inlets of a marine scoop cooling system has a significant effect on the navigation of ships and the
cooling efficiency of condensers. A numerical calculation is wnducted for different types of water inlets of marine scoop
cooling systems hy the use of software Fluent and thiough the adoption of a standard k— € model. The flow characteristics
of different types of water inlets are analyzed fiom such aspects as flow rate, navigation drags and the impact of wake flow
fields. The resulis show that with a same twbe diameter; the straight tube inlet can povide a relatively lage flow rate and
cause a minimal effect to the external flow field. Meanwhile, the extended length of the water inlets can directly influence
the flow rate and the magnitude of navigation drags. However, the impact to the wake flow is closely related to water out-
lets. Hence the design of water inlets should be conducted in conjunction with that of water outlets. Key words: scoop

cooling system, type of water inlets, numerical simulation, wake flow field

= Experimental Study of Measurement Technology to Determine the Wear-
and-tear of Turbine Blades] , ]/QI Hong-wei, YANG Jia-dong, TIAN Dian-juan, et al (Harbin No. 703 Research
Institute, Harbin, China, Post Code: 150036)// Joumal of Engineering for Thermal Erergy &Power. — 2006, 21
(3), ;7245 ~248



