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CPL = Unsteady-state Numerical Simulation of a CPL (Capillary Pumped Loops) Sys-
tem|[ , ]/ QIAN Ji-yu, LIQiang, CHEN Xiao-bo, XUAN Yi-min (Power Engineering College under the Nanjing
University of Science &Technology, Nanjing, China, Post Code: 21009 ) / /Journal of Engineering for Thermal Energy
&Power. — 2004, 19(6). —605 ~609.

A one-dimensional dynamic model was set up for a CPL (capillaty pumped loops) system. The model can describe a
whole variety of physical quantities, such as the system temperature, pressure and flow rate, etc. In an evaporator capil-
lary core a non-themnal equilibrium temperature model is adopted. The model has taken into account the impact of capil-
lary force on the evaporation temperature and speed, aswell as the impact of temperature fluctuations in a liquid-storage
tube on the system operation. The model was employed to undertake a focus-point analysis of the CPL system start-up
pwcess, analyzing several key factors believed to have an impact on the perfomance of a successful start-up. Numerical
calculation results have been found to be in very good agreement with experimental ones. Key words: capillary pumped

loop, unsteady state model, temperatume fluctuation in aliquid storage tank, pressure fluctuation, start-up characteristics

- = General Logic- matrix Model of a Parallel Algorithm Used for
the Thermodynamic System of a Thermal Power Plant| ., |/ WANG Nai-hua, HUANG Xin-yuan, SUN Feng-
zhong (College of Energy and Power Engineering under the Shandong University, Jinan, China, Post Code: 250061 ),
GAO Yu-chuan (Thermal Power Plant of Qixing Group Co., Zouping, China, Post Code: 256200) // Journal of Fngi-
neering for Thermal Erergy &Power. — 2004, 19(6). —610 ~613, 630.

By using logic variables to express the structural characteristics of a themodynamic system and a regenerative heater and
on the basis of matrix theory an analysis is peffored of the material balance and energy balance of the regererative
heater. As a result, set up was a gereral logic-matrix model of parallel algorithm for the themodynamic system of the
themal power plant. The model has comprehensively taken into account the thermal efficiency of the regenerative heater
and the various factors relating to auxiliaty steam and water services, etc. The logic-matrix model features clarity of con-
ceplion, ease of construction and suitability for universal applications, thus providing a basis for the preparation of com-
putation programs for a general thermodynamic system. Moreover, the model can also sewe as a convenient tool for weal-
time measurement and test, control and optimization. Key words: themodynamic system, logic variable, general logic-

matrix model

= A Study of the Dynamic Modeling of a Medium Speed Pulverizer
Based on On-site Data [ ., |/ ZHANG Xiao-tao, NI Wei-dou, II Zheng, ZHENG Song (Department of Thermal
Engineering, Tsinghua University, Beijing, China, Post Code: 100084)// Journal of Engineering for Thermal Energy &
Power. — 2004, 19(6). — 614 ~616, 633.
On the basis of on-site data and in conjunction with the working principle of a power plant coal-pulverizer system a state-
space dynamic mathematical model has been set up of the coal pulverizer outlet temperature and pulverizer inlet-air flow
rate through an analysis of the coal pulverizer control system. During the process of various off-design operating conditions
with the coal-pulverizer wld air port and hot air port opening degree serving as an input a dynamic model was built for the
coal-pulverizer outlet temperature and inlet air flow rate. This dynamic model features relatively high precision and can
quite truly reflect the actual operating condition of the wal pulverizer. Due to a strong coupling effect of the system itself
the created coal pulverizer model can lay a good foundation for the optimized configuration of the control system and for

enhancing the quality of control. Key words: coal pulverizer, outlet temperature, inlet air flow rate, dynamic modeling

=On-line Performance Calculation and Fault Diagnosis of a Combined
Cycle Power Plant[ , ]/ XTAO Rui, TANG Sheng-li (College of Power Engineering under the Chongqing Universi-
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tys Chongging, China, Post Code: 400044), CAO Hong (Huaneng Chongging Gas Tuibine Power Plant, Chongging,
China, Post Code: 400044 ) //Journal of Engineering for Themal Energy & Power. — 2004, 19(6). — 617 ~ 619,
637.

By adopting a method combining theoretical analysis with historical operating data an off-design performance calculation
was conducted of a combined cycle power plant. Through an evaluation of calculation results one can ascertain whether
thee is alowering in performance of any one system. Moreover, on the basis of a graded fault classification to utilize BP
algorithm-based sensitivity analytical method, it is possible to perform an on-line diagnosis of the causes triggering a per-
formance deterioration, thus accumulating the experience of combined cycle plant operation and enhancing management

level. Key words: combined cycle. off-design operation, BP algorithm

= Configuration Optimization of a Generalized Irreversible
Carnot heat Engine under a General Heat Transfer Law [ ., ]/ ZHANG Xiao-hui, YANG Mo (College of Power
Engineering under the Shanghai University of Science & Technology, Shanghai, China, Post Code: 200093) //Journal
of Engineering for Themal Fnegy &Power. — 2004, 19(6). —620~623.
On the basis of a generalized irreversible Carnot heat engine model and in conjunction with a general heat transfer law the
characteristics of heat engine configuration optimization under the condition of finite corstruction materials were obtaineds
namely, a new relation of quantitative allocation of optimum heat conductivity. An analysis was conducted of the impact
of such factors as the internal irreversibility and heat transfer laws, etc on the characteristics of heat engine configuration
optimization. It has been found that the conclusions given in some now available literature pertain to a special case of the
relation obtained by the authors. The conclusion reached herein can serve as a theoretical guide for the optimized design

of heat engines. Key words: heat engine, general heat transfer law, optimization, allocation of thermal conductivity

= Technical Features of Waste Heat Boilers Used in a Fluid Catalytic Cracking
Unit[ ., ]/ SUN Kai-hong (SINOPEC Engineering Construction Corp., Beijing, China, Post Code: 100011 ),
WANG Heng (Thermal Energy Engineering Depariment, Beijing University of Science & Technology, Beijing, China,
Post Code: 100083) // Journal of Engineering for Thermal Erergy & Power. — 2004, 19(6). —624 ~627.
In comparison with conventional boilers waste heat boilers destined for catalytic cracking units have some specific fea-
tures, such as a wide range of superheated steam temperature regulation and operating conditions subject to changes in
step with the woiking conditions of a fluid catalytic cracking unit. In light of the different conditions of catalytic cracking
regeneration technology and flue gases the authors have focused on such problems as the avoidance of supetheater over-
healing and low-temperature corwsion of economizers, as well as the alleviation of ash deposits. Some measures are pro-
posed for ensuring the stable control of feedwater regulating valves. Furthemore, in connection with the production of
high-parameter steam by high-temperature waste heat from a large-sized oil refinery unit, it is recommended to realize the
utilization of steam on a graded basis. Key words; oil refinery, catalytic cracking unit, waste heat boiler, technical fea-

tures

Symphony = Realization and Application of a Symphony-based On-line
Air and Pulverized Coal Monitoring System [ ., ]/ SHENG Sai-bin, LI Guo-giang (Automation Department,
Wuhan University, Wuhan, China, Post Code: 430072) //Journal of Engireering for Thermal Energy & Power. —
2004, 196). —628 ~630.
An on-line air and pulverized coal monitoring system based on Symphony distributed cntwl system is described. As com-
pared with an independently developed monitoring system, the recommended system enjoys a marked edge in terms of

safety, cost effectiveness and the visualization of operation effect. Proceeding from the system functions a concise analysis



