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= Recent Developments Concerning the Optimization Study of Heat Exchanger Net-
works [, ]/ Zhang Junhua, Ying Qijia,z Huang Weimin (Power Engineering College under the Shanghai University
of Science &Technology, Shanghai, China, Post Code 200093) // Journal of Engineering for Thermal Energy & Power.
—2000, 15(3). —201 ~204
This paper presents the most recent developments both at home and abroad in the study of heat exchanger networks
(HEN). Two different methods for the study of heat exchanger networks are compared in detail and a brief description is
given of the study of HEN dynamic characteristics. The authors hold that the use of a pinch theoty and a mixed integer
nonlinear optimization program to other power systems, such as refrigerating and air conditioning systems, can also be
conducive to the energy-savings of these systems. In conclusion, the proper orientation of research and development of the

HEN has been indicated. Key words: heat exchanger networks, pinch theoty, mixed integer nonlinear optimization

= An Analysis of the Vibration Characteristics of a Gas Turbine Bladed Disc
[ » ]/ Zhou Chuanyue. Zou Jingxiang (Department of Aerospatial Engineering and Mechanics, Harbin Institute of
Technology, Harbin, China, Post Code 150001), Wen Xueyou, et al (Harbin No. 703 Research Institute, Harbin,
China, Post Code 150036) //Journal of Engineering for Thermal Energy &Power. — 2000, 15(3). —205 ~209
A brief survey is given of the current status concerning the research at home and abwad of the vibration characteristics of
a bladed disc, the key component of a gas turbine. The vibration characteristics studied in this paper pertain to the fol-
lowing elements and components a single blade, a turbine disc, a blade-disc coupled system and shrouded blades. Also
studied are the ®esonance and flutter occurring in the above-cited elements. In the meantime, a specific example for the
calculation and analysis of the relevant vibration characteristics has been presented of the blade and blade-disc coupled
system. Key words: gas turbine, blade, disc, vibration characteristics, msonance, flutter

=A Study of the In furnace Coherent Structure under a Vertical
Bias Pulverized-coal Combustion Mode[ ., ]/ Wang Chungang, Zhu Qinyi, Yin Xiangmei, et al (College of Fn-
ergy Science and Engineering under the Harbin Instiute of Technology, Harbin, China, Post Code 150001) // Journal of
Engineering for Thermal Energy & Power. —2000, 15(3). —210 ~215, 25
With the help of a particle dynamic analyzer (PDA) system an experimental and analytical study of the turbulent flow
characteristics has been conducted of the in-furnace coherent structure in a tangentially fired furnace under a vertical bias
pulverized-coal combustion mode. The in-furnace coherent structure can have an effect on the mixing of the primary air
with a main flow field. The results of the above study show that the interaction of the primaiy air jet flow and the trans-
verse jet flow at the upper stream results in the formation of a wake eddy and a shear eddy respectively at the back-of-
flame side and at the flamefacing side. In this regard, there exists in the wake eddy and shear eddy a relatively high tur-
bulent kinetic energy and shear stress, which may play a major role in controlling the diffusion of particles in the furnace.
Based on a theoretical analysis the authors conclude that the vertical bias pulverized-coal combustion mode can give rise to
certain conditions, unfavorable for the burn-up of pulverized coal particles, thus triggering the formation of slags on boiler

waler walls. Key words: coherent structure, particle dynamic analyzer, vertical bias combustion

=A Study on the Characteristics of In-tube Transmission
Resistance of Coal-water Mixture Burned in a Supercharged Fluidized Bed Furnace [ , ]/ Meng Lingjie,
Zhang Mingyao (Themal Energy Engineering Institute under the Southeastern University, Nanjing, Jiangsu, China, Post
Code 210096) // Journal of Engineering for Thermal Energy &Power. —2000, 15@3). —213 ~ 214, 242
Coal-water mixture can be assumed as pertaining to a generalized non-Newton fluid of two-phase solid-liquid flow and its
in-tube flow is characterized by a slip (negative slip) flow phenomenon. On this basis deduced in this paper is a simili-
tude criterion, featuring the flow state of the above-cited coal-water mixture in pipes. Furthermore, a new and simple
method has been proposed for determining the in-tube resistance properties of such a coal-water mixture from an engineer-

ing perspective. Key words: supercharged fluidized bed, coal-water mixture, generalized Reynolds number

GT25000 = A Study of the Dynamic Characteristics of a Technological Base-
frame for GT25000 Gas Turbine Test[ , ]/ You Guoying (Wuxi Division of Harbin No. 703 Research Imstitute,
Wuxi,, Jiangsus, China, ,Post Code 214151 ). // Journal of, Engineering for Thermal Energy &Power. 72000, 15(3).
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—215~216,222

Through the use of a finite element method and a substructure techmology a dynamic model of technological base-frame
system is set up for a GT25000 gas turbine test. Calculated in detail are the natural characteristics and the dynamic re-
sponse of the above-cited system. Also discussed is the effect on the system vibrations of a damper and damping action.
The results of an analysis show that the technological base-frame possesses relatively good dynamic characteristics and fea-
tures a rational design. Key words: gas turbine test, technological base-frane, substructure, natural frequency, dynam-

ic response

=The Effect of a Two-phase Gas-solid Flow on the Combustion Behavior of
a Fluidized Bed [ , ]/ Lu Junfu, Jin Xiaozhong, Zhang Jiansheng, et al (Department of Thermal Engireering,
Qinghua University, Beijing, China, Post Code 100084) //Journal of Engineering for Thermal Energy & Power. —
2000, 153). —217 ~219, 238
The measurement along a circulating fluidized-bed boiler height of the gas concentration and the combustion fraction dis-
tribution has demonstrated that the major difference between a bubbling fluidized bed and a circulating fluidized one con-
sigts in their radically different combustion behavior in a dense-phase zone. Due to a relatively low average particle diam-
eter of the bed material the dense-phase zone flow of the circulating fluidized bed is different from that of the bubbling
bed. This will lead to an increase in mass transfer resistance between the gas and solid phase, thus affecting the combus-
tion reaction. The combustion behavior in the dense-phase zone is characterized by a shortage or lack of oxygen. The
combustion reaction exists along the height of the circulating fluidized bed hoiler and even in a cyclone separator. A com-
bustion model for the fluidized bed dense-phase zone is set up, which takes into account the mass transfer resistance be-
tween the gas and solid phase. A comparison with the measured data obtained on an actual circulating fluidized bed boiler
indicate that the calculated results are in relatively good agreement with the measured ones. Key words: circulating flu-
idized bed, bubbling bed, dense-phase zone, combustion behavior

= Stagnation Concentration Process and Diffusion Process of a Bluff Body
[ 5 1/ Jin Yan, Wei Yonghua, Xiong Fanfan (Department of Themal Engineering, Qinghua University, Beijing,
China, Post Code 100084 ) //Journal of Engineering for Thermal Energy &Power. —2000, 15(3). —220~222
The authors have come up with a new concept, pwoposing that both a stagnation concentration process and a diffusion pro-
cess of particles constitute a basis for the concentrated pulverized-coal combustion technology. An analysis of the mecha-
nism of the above-mentioned two processes is given in the present paper. With the help of a particle dynamic analyzer a
study has been conducted of both the concentration pwocess and the diffusion process of a bluff body which assumes the
fom of a damper, demonstrating for the first time the existence of the stagnant concentration process. The experimental
test results show that through the use of the bluff body a concentration or enrichment of the pulverized coal can be readily
attained . Key words; concentrated pulverized-coal combustion technology, pulverized coal burer, stagnation wncentra-
tion process, diffusion process, bluff body

= Determination of a Flame Temperature from the Analy-
sis of a Combustion Flame Radiation Spectrum through the Use of an Optimized Algorithm [ , |/ Zhou Jie
(Institute of Thermal Power Engineering under the Zhejiang University, Hangzhou, Zhejiang, China, Post Code 310027)
// Journal of Engineering for Thermal Energy &Power. —2000, 15(3). —223 ~225
A flame temperature can be detemined from an analysis of the radiation spectum emitted by a gas-burning flame in con-
junction with the use of an optimized algorithm. This approach simplifies the calibration of the absolute radiation intensity
of a flame as demanded by the conventional two-color method. Meanwhile, it is conducive to a better understanding of the
variation relationship of the flame radiation emissivity versus wavelength. The measured temperature values are in good a-
greement with those obtained by a themocouple, demonstrating the fairly high precision of the method. Momwover, this
also makes it possible to conduct the on-line monitoring of a combustion flame temperature. Key words: flame tempera-

ture, optimization, radiation intensity

= An Analysis of the Regulation Possibility, of Steam Power Systems| , ]/ He



