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composite fluidization mode, which can adapt to boiler load variation. Moreover, a PDA (Phase Doppler Anemometer)
measurement system was employed to test the gas-solid two-phase flow field under this kind of fluidization mode. As a re-
sult, the gas-solid tangential speed and concentration distribution were obtained under the condition of a dhange in swirl
airflow and an imaginary tangential radius in the circulating fluidized bed . Test results indicate that the tangential velocity
in the composite-fluidization circulating fluidized bed will increase with an increase in radius and the gas-solid tangential
dip speed is higher than that of the straight flow fluidization. There will also be an increase in concentration in the desul-
furizer and a higher intensity in internal circulation, resulting in a corresponding increase in desulfurizaion efficiency.

Key words: circulating fluidized bed, composite fluidization, tangential velocity, internal circulation

= Experimental and Numerical Study of a Swirl-type Low-tem-
perature Pulverized-coal Burner [ , | /ZHU Bo, WANG Xiao-han, YAN Chang-feng, et al (Guangzhou Institute
of Fnergy Conversion under the Chinese A cademy of Sciences, Guangzhou, China, Post Code: 510640) Iliournal of Fn-
gineering for Thermal Erergy & Power. — 2005, 20(5). —501 ~505

Based on the principle and flow field organization of air staged combustion aimed at reducing NO x emissions the authors
have designed a swirl-type low-temperature pulverized-coal burner featuring low NO x emissions. By employing an experi-
mental and numerical method a study was conducted of its flow field characteristics. The results of the study indicate that
thewr is at the lower portion of the burner an intensive svirl flow zone, which can contribute to the formation of a reduc-
tion and burnmrout zone required by the grading of air. As regards the primary and secondary air feeding location and mode
there exists for the flow field oganization an optimized proportioning option. The numerical simulation of a two-phase flow
motion in the burner based on a RNG £— € model has reproduced the experimental results of the flow field, reflecting the
motion law of particulates of various sizes in a zoned gas-flow field. Key words: swirl-type bumer, coal combustion, air

staged combustion, low NOx emissions

= Experimental Investigation of the Diagnosis of Gasified Com-
bustion Status of a Wavelet-based Transformation| , | | LIANG Qinfeng, YU Guang-sw, NIU Miao-ren, et al
(Research Institute of Clean Coal Technology under the East China University of Science & Technology, Shanghai, Post
Code: 200237) /floumal of Engineering for Themal Enewy &Power. — 2005, 20(5). —506 ~508, 516

An effective method is proposed for analyzing through pressure signals the flame gasified combustion wndition of an en-
trained flow gasifier. Under this method a scalar decomposition approach has been utilized to analyze furnace pressure
time-domain signals. A study has revealed that in a cold state prior to ignition there exists no characteristics frequency.
Under the condition of ignition and flame-extinction the pressure signals experience a step change with the signals at O Hz
being subjected to a elatively great shock. In time of flane intensive fluctuations there exists a characteristic frequency of
about 2 Hz. With the flame in a stable combustion state there will be a characteristic frequency of about 40 Hz. The
above phenomenon indicates that within a certain range of frequencies the pressure signal distribution is closely related to
the flame combustion condition in the gasified furnace. With the strengthening of flame combustion stability the pressure
signals will shift in the direction of higher frequencies. Key words: wavelet transformation, entrained flow gasifier,
flame, cmbustion diagnosis

= The Impact of Medium-level Temperature Pyrolysis on Semicoke Com-
bustion Reactivity|[ , | /LIU Yan-xia, LU Jun-fu, LI Yong, et al (Department of Themal Energy Engineering un-
der the Tsinghua Universitys Beijing, China, Post Code: 100084 ) Iliournal of Engineering for Themal Energy &Power.
— 2005, 205). —509 ~512

By employing the method of themogravimetric analysis and powder X-ray diffraction measured espectively were the com-
bustion reactivity and structural changes of the semicwke of two low-rank bituminous coals and one type of anthracite dur-

ing the, progess, of pyrolysis at 400 ~ 1400, ‘C. The cause of the variation in, reactivity of the low-rank coals was also dis-
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cussed. A study has revealed that the lowering of semicoke reactivity is mainly due to the semicoke crystal-lattice growth
and the gradual disappearance of catalytic action of minerals during the pyrolysis process. At a temperature lower than
900 “C during the further pyrolysis of the semicoke formed by raw coal being deprived of a majority of volatile matter the
crystal-lattice growth phenomenon is not very significant. However, there emerged a marked reduction of reactivity,
which is mainly related to the loss of activity of minerals in coal during the pyrolysis process. Key words: semioke, py-
rolysis, combustion reactivity, ciystal-lattice growth, catalytic action of minerals

= A Study of the Characteristics of Primary Particulate Matter
after the Combustion of Pulverized Coal of Different Particulate Diameters | , | LU Jian-yi, LI Ding-kai (Key

Laboratory for Thermal Energy Sciences and Power Engineering under the Tsinghua University, Beijing, China, Post
Code: 100084) /floumal of Engineering for Themal Enewy &Power. — 2005, 20(5). —513~516

A sedimentation furnace was employed as a combustion device to study the characteristics of primary particulate matter
fomed after the burning of pulverized coal of different particulate diameters. Under an oxidizing amosphere at 1100 ‘C
pulverized coal of different particulate diameters was burned. With the help of an Andersen particulate striking device the
particulate samples were separated and wllected after combustion. It can be shown that the combustion of pulverized coal
of relatively small particulate diameter can yield a greater quantity of fine particulates and produce a vast amount of sub-
micon particulates. An analysis has revealed that this is caused by the different approaches whereby the particulate mat-
ter was produced. The results of the scanning of samples by an electronic microswpe indicates that after the combustion
of pulverized coal of two different particulate diameters the resulting poducts of approximately equal size may assume dif-
ferent appearances. Through an analysis the process of the formation of particulate matter following the burning of pulver-
ized wal of two different particulate diameters was revealed. By utilizing the results thus obtained the authors have come
up with a concept of environment-compatible pulverized coal fineness. Key words: pulverized coal combustion, sam-

pling, particulate matter, formation mechanism, pulverized coal fineness

= A Study on the Dynamics Characteristics of the Three-
dimensional Flow Field and the Leakage Loss Features of a Centrifugal Fan [ , | / LI Chun=xi, LEI Yone,
WANG Song-ling, et al (Department of Power Engineering, North China University of Electric Power; Baoding, China,
Post Code: 071003) /foumnal of Engineering for Thermal Energy &Power. — 2005, 20(5). — 517 ~520

The study of the internal structure of a centrifugal fan to raise its operating efficiency is of major significance for achieving
energy savings and cost-effectiveness enhancement at a thermal power plant. On the basis of a standard £ — € turbulent
model and by using software Fluent a numerical simulation and analysis was conduced of the three-dimensional flow field
in a model G4-73 No. 8D centrifugal fan as well as in fans fitted respectively with vortex-prevention rings of type A and
B. A study of the dynamics characteristics of the internal flow field and the clearance leakage of the fans indicate that
compared with fans not being fitted with a vortex-prevention ring the flow field of fans additionally fitted with a vortex-pre-
vention ring tends to be more uniform. With the effective crushing of lage-sized vortexes the leakage loss has been drasti-
cally reduced. Moreover, in respect of large-sized vortex breakdown and the reduction of leakage losses the vortex-preven-
tion ring of type B is markedly superior to that of type A. The research findings can serve as a theoretical basis for the en-
ergy savings-related modification of fans. Key words: centrifugal fan, flow field, vortex-prevention ring, leakage loss,

numerical simulation

= Thermogravimetric Study of the Combustion Characteristics of Natural-
gasSoot[ , |/XIE Guang-lu, FAN Wei-dong, XU Bin, et al (Institute of Mechanical & Power Engineering under
the Shanghai Jiaotong University, Shanghai, China, Post Code: 200240) /floumal of Engineering for Themal Energy &
Power. — 2005, 20(5). — 521 ~526

By .nsing a themograyimetric analytical balance a study was conducted of the combustion performance of,the soot obtained



