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law governing the influence of various parameters on the system performance. The above results can provide a theoretical
basis for the optimized design and the selection of optimized operating conditions for a combined heat and electric power
(cooling) system. Key words: finite-time themodynamics, combined heat and electric power (cooling) system, param-

eter optimization, configuration optimization

300 MW =The Study of an On-line Monitoring System for the Service
Life of the Steam-drum of a 300 MW Power Plant] ., ]/ GUAN De-qing, MO Jiang-chun, LI Li, et al (College
of Energy and Power Engineering under the Changsha University of Science &Technology, Changsha, China, Post Code:
410076 // Journal of Engineering for Themal Energy &Power. — 2005, 20(1). —57 ~60

By using a three-dimensional finite element theory a finite element analysis was conducted of the stress field of a 300 MW
power plant boiler-drum under the action of an internal pressure. The theoretical stress concentration factor thus obtained
is greater than the recommended value of TRD 301 by 17.3%. The thermal stress of the boiler drum under a quasi-
steady state was calculated by using the theory of thermal elasticity . On this basis a proposal was put forward to improve
the TRD301-based method for calculating fatigue life and an on-line monitoring system for the service life of a 300 MW
plant boiler-drum developed. By utilizing a computerized and intelligent data acquisition system and communications data
conversion the management of temperature, pressure and service life was implemented for the whole process of the boiler
dum operation. The use of the monitoring system on a 1021 t/h hoiler at a power station has attested to the effectiveness
of the system, which has attained the aim of on-line monitoring of boiler drum life and of properly guiding the boiler oper-

ation. Key words: boiler drum, fatigue life, on-line monitoring system

=On-line Detection and Analysis of the Three-dimensional Temper-
ature Field in a Utility Boiler [ ., ]/ LOU Chun, ZHOU Huai-chun (National Key Laboratory on Coal Combustion
under Huazhong University of Science and Technology, Wuhan, China, Post Code: 430074), LU Chuan=xin, PEI Zhen-
lin (Wuhan Steel and Electric Power Co. Ltd., Wuhan, China, Post Code: 430082) // Joumnal of Engineering for Ther-
mal Ernergy &Power. — 2005, 20(1). —61 ~64
A set of visual monitoring system for three-dimensional temperature fields was installed on a 670 t/h utility boiler. The
system comprises several image detectors of furnace flame, a video-frequency slicer and an industrial control device, etc.
Through the radiation image treatment of furnace flame and by adopting a regularization method an on-line monitoring was
implemented for the infurmnace three-dimensional temperature field (12 layers of cross-section divided along the boiler
height direction). The results of the detection indicate that due to the supplementary burning of blast-furnace gas two
high-temperature combustion zones have been fomed along the furnace height direction. In-furnace average temperature
correlates relatively well with boiler load and main steam pressure. Through the analysis of a boiler flame-extinction inci-
dent it can be shown that the monitoring system plays an important role in combustion diagnosis. Key words: utility boil-

er, flame radiation image, three-dimensional temperature field, on-line monitoring, combustion diagnosis

MPS = Experimental Investigation of the Operating Characteristics of a MPS Coal
Pulverizer [ . ]/ YUE Junfeng, HUANG ILei, CHEN Hua-gui (Technical Center of Jiangsu Provincial Electric
Power Co., Nanjing, China, Post Code: 210036) //Journal of Engineering for Thermal Energy &Power. — 2005, 20
(1). —65~68

By using a zero-pressure pendulum sampler and an isokinetic sampling method the samples of pulverized coal were taken

at the outlet piping.of a MPS coal pulverizer. Through an, analysis of the fineness,, moisture content and mass of the pul-
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verized coal a study was conducted of the operating characteristics of the MPS coal pulverizer. During a series of tests a
study was conducted to mainly identify the impact of some major factors on the operating characteristics of the MPS coal
pulverizer. Such factors include; the damper opening degree of a static classifier; the rotating speed of a dynamic classi-
fier, the hydraulic loading force of a grinding roll, pulverizer inlet temperature and primary airflow rate. The above study
can be helpful in providing design reference data for domestic manufacturers of the MPS coal pulverizer and offering oper-
ational guide for MPS wal pulverizers now in commission and also those soon to be put into operation. Key words: zew-

pressure pendulum sampler, isokinetic sampling of pulverized coal, MPS wal pulverizer

= Experimental Research of Condensate Flow Rate of Convec-
tion-condensation Heat Exchange of Humidified Hot Air Flow [ , ]/ ZHUANG Zhengning, LI Jiang-ong,
CHE De-fu, et al (College of Energy & Power Engineering under the Xi’ an Jiaotong University, Xi’ an, Chima, Post
Code: 710049) //Journal of Fngineering for Thermal Energy &Power. — 2005, 20(1). —69 ~72
The condensing heating surfaces of a condensing-type gas-fired hoiler were used to serve as a pototype. On this basis a
simulation of the flue gases in the above-mentioned boiler tail section was conducted by using humidified hot air. Through
a single-row bare-tube recuperater a condensation heat exchange was carried out. Within a relatively wide range of hu-
midified hot air temperature (100-200 C) and vapor volumetric factor (4%-16 %) a study was conducted of the genera-
tion law of condensate flow rate. The result of tests indicate that vapor partial pressure, cooling water flow rate and hu-
midified hot airflow rate are major influencing factors of vapor condensate flow rate. Vapor cndensation rate is 40% -
75%. After a multivariate linear egression analysis of experimental data a new empirical relation was proposed to calcu-
late the condensate flow rate. Key words: condensation type boiler; humidified hot air, condersate, convection conden-

sation heat exchange

= Cold-state Slag Discharge Characteristics of an Air-wa-
ter Cooled Selective Slag Cooler under a Non-uniform Air Distribution| , ]/ YE Xue-min, 1l Chunrxi, FAN
Xu, et al (Depariment of Power Engineerings North China University of Electric Power, Baoding, China, Post Code:
071003) //Journal of Engineering for Themal Energy &Power. — 2005, 20(1). —73~75
With the air-water cooled selective slag cooler of a 450 t/h circulating fluidized bed hoiler serving as a prototype and
through a cold-state simulation test a study was wnducted of the slag discharge characteristics in various chambers under
a uniform and non-uniform air distribution. The impact of airflow ratios in various chambers on the slag discharge rate was
analyzed. The results of the tests indicate that the lower limit of actual fluidized airflow of the slag cooler is higher than
the design value. Under the condition of a basically unchanged total airflow rate of an air blower and even under a de-
creased airflow rate and through adjustment of airflow ratio in various chambers it is possible to significantly enhance the
dlag discharge speed of the slag cooler. The experimental data thus obtained can serve as a guide and wreference for ensur-
ing the safe operation of slag coolers. Key words: circulating fluidized bed, air-water cooled selective slag woler, slag

discharge characteristics, non-uniform air distribution

= Experimental Study of a Steam-injected Turbo-charged Diesel | , |/ LU
Ben (Key Laboratory of Themal Power Engineering &Thermal Sciences under the Tsinghua University, Beijing, China,
Post Code: 100084), WEN Xue-you (Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036) / /Jour-
nal of Engineering for Thermal Energy &Power. — 2005, 20(1). —76 ~79

Tests were, conducted on a steam-injected turbo-charged diesels. a new type of, power system. Under yarious diesel operat-



