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halable particulate matter, particle cluster equilibrium simulation, particle size spectrum

= Forecast of Fly— ash Carbon Content in a Fuel—
graded Combustion Boiler by Using a Local Projection Network| , ]/ ZHU Yu— dong, OU Zong— xian, YAN
Wei —ping (Education Ministry Key Laboratory on Power Plant Equipment Condition Monitoring and Control, North China
Electric Power University, Baoding, China, Post Code: 071003), WANG Yun—ze (Huadian (Beijing) Thermal Power Co.
Ltd. , Beijing, China, Post Code: 100055) // Journal of Engineering for Thermal Energy &Power. — 2008, 23(3). —265
~268

The pulverized wal combustion efficiency of a thermal power plant is reflected in the fuel burn—out degree and can be
usually evaluated by way of the fly—ash carbon content of a boiler. A foreknowledge of this parameter is of the utmost im-
portance for fuel—graded combustion optimization, i. e. for assuring a high combustion efficiency of pulverized coal smul-
taneously with the reduction of NOy emissions, thus enhancing boiler efficiency. Analyzed were the influencing factors of
the boiler fly—ash carbon content. By using the specific features of a local projection network (IPN), such as simple
structure, quick convergence speeds strong generalization ability and suitablity for a non— linear time— variation processs

a model for undergoing training and the dynamic prediction of boiler fly—ash carbon content was established and tested
by use of the data obtained from boiler hot— state tests. The results show that the model in question has forecast relatively
accuraltely the carbon content of fly ash, thus poviding a model basis for the fuel graded— combustion optimization. Key

words: burn—out rate, carbon content of fly ash, local pwjection network, fuel gradation, boiler

= A Study of the Formation of Submicron Particles in the Pro-
cess of Coal Combustion and Its Influencing Factors] , ] /SUI Jian— cai, LIU Yi (China Power Investment Corpo-
ration Yuanda Environment Protection Engineering Co. Lid., Chongging, China, Post Code: 400060), XU Ming— hou
(National Key Laboratory on Coal Combustion, Huazhong University of Science and Technology, Wuhan, China, Post
Code: 430074), DU Yun— gui, YIN Guang — zhi (College of Resources and Environment, Chongging University,
Chongqing, China, Post Code: 400044)// Journal of Engineering for Themal Fnewy &Power. — 2008, 23(3). —
269 ~272

Through a coal combustion experiment in a sedimentation furnace, the formation mechanism of submicron particles in the
pwocess of wal combustion has been discussed along with a study of the influence of furnace temperature, pulverized coal
particle diameter and oxygen concentration on the formation of submicron particles. During the experiment, Pingding-
shan, Liupanshui and Heshan— origin bituminous coal were chosen by the authors with the pulverized coal particle diam-
eters of each kind ranging from 100 to 200 #m, 63 to 100*m and less than 63%m respectively. After the pulverized coal
has been burned under different conditions, a 13— stage low — pressure impactor was used to wllect inhalable particles in
different diameters to perform a study. The research results show that the particles with a diameter of less than 0. 377 #m
are likely to be formed through a gasification— condensation mechanism while the particles with a dianeter greater than
0. 377 Pm are fomed through a fragmentation and agglomeration mechanism of mineral substances. With an increase of
the furnace temperature, a decrease of pulverized coal diameter and an enhancement of oxygen concentration, the amount
of submicron particles poduced will increase to various extents. The furnace temperature is the most important influencing
factor with the pulverized coal diameter and atmosphere playing a secondary role. Key words: coal combustion, submi-

cwon particle, fomation mechanism, influencing factor

= Detection Characteristics of Radiant Energy in a Pulverized Coal—
fired Boiler at Variable Oxygen— content Operating Conditions] , ]/YANG Chao, LUO Zi— xue, ZHOU Huai—

chun (National Key Laboratory on Coal Combustion, Huazhong University of Science and Technology, Wuhan, China, Post
Code: 430074)// Journal of Engineering for Themal Energy &Power. — 2008, 23 (3). —273 ~277

In a 300 MW double —furnace coal— fired utility boiler, flame images were real— time photographed by making use of
several CCD, (chawe—coupled device ) flame pwobes installed .on the boiler proper. Radiant enewy detection values re-
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flecting in— furmace combustion conditions were obtaned by utiliziing computer—based image processing technology. The
detection tests of in—furnace radiant energy characteristics were carried out at two stable loads, 300 MW and 250 MW,
featuring oxygen— content variation conditions.The test results show that there exists a good negative correlation between
the radiant energy and oxygen— content signal with the absolute value of the negative correlation coefficient at a low load
being higher than 0.9.The change of radiant— energy signal emerged in advance of that of the oxygen content with the
time in advance being 30 to 40 seconds. Key words: coal—fired hoiler, radiant energy, variable oxygen content, charac-

teristic detection, corrlation analysis

= Parameter Characteristics and Measurement Method for Asymp-
totic Type Fouling Growth] ., ]/ LENG Xue—li, TIAN Mao— cheng, PAN Ji— hong, FAN Ming—xiu (College of
Eney Source and Power Engineering, Shandong University, Jinan, China, Post Code: 250061)// Journal of Engineering
for Thermal Erergy & Power. — 2008, 23(3). —278 ~279

In the light of the specific features of asymptotic type functiors, analyzed were the characteristics governing the time con-
stant of asymptotic type fouling growth and the fouling heat— resistance asymptotic value. It is moted that the fouling time
constant is in inverse proportion to the logarithm of the ratio of the fouling growth rates obtaned from two measurements,
and in direct proportion to the time interval of two measurements. The fouling heat— resistance asymptotic value can be
expressed by the fouling heat— resistance and fouling growth rate obtained by the second— time measurement and the
fouling growth rate obtained by the first—time measurement. The method under discussion can be used to obtain the time
constant and heat—resistance asymptotic value of the asympiotic type fouling in its growth process, thus saving experiment
time. It is an improvement on the heat— resistance method for measuring fouling growth process and at the same time is
suitable for the forecast of asymptotic type fouling growth process. Key words: fouling parameter, measurement method,
forecast method

=A Semi— coke Pneumatic Transmission Model and its Ap-
plications in a Coal—topping Pilot Planf{ , ]/ ZHAO Guang— bo, ZHAO Dan—ni, QIN Ming, WANG Wen—yu
(College of Energy Science and Engineering, Harbin Institute of Technology, Harbin, China, Post Code: 150001)// Jour-
nal of Engineering for Thermal Energy & Power. — 2008, 23(3). —280 ~284

A one— dimensional mathematical model was established for a semi— coke pneumatic transmission system. In this connec-
tion, a variety of semi— coke pneumatic transmission processes were taken into account.They include: solid particle move-
ment, convection and radiation heat exchange between gas and solid, precipitation and combustion of residual volatile com-
ponent in semi— ke, combustion of coke, reduction of COz on the coke surface and combustion of CO in gas phase etc.
The pilot plant of coal topping and its systematic configuration were described, and the model thus established was used to
numerically simulate the material transmission and distribution system. A variety of parameters in the semi— coke trans-
mission process were obtained, including sectional gas— solid average speed, en route pressure loss and gas—solid two—
phase temperature etc., providing guidance for the ruming of the pilot plant. The calculation results show that in the semi
—coke pneumatic transmission process, the combustion of coke can be neglected. The combustion of volatile component
can lead to an increase of gas temperature fom 180 Cto 800 ‘C. An increase of gas speed will increase the pressure
loss. In the meanwhile, it can also result in a serious wear and tear of pipes. Hences a variable tube —diameter transmis-
sion method is recommended for the pilot—plant test. Key words: coal topping, semi— wke, pneumatic transmission, mu-

merical simulation

= A Study of Acoustic Characteristics of Leakage from Boiler Tubes] ., |/ZHANG
Xiao— dong (College of Energy Source and Power Engineering, North China Electric Power University, Beijing, China,
Post Code: 102206), CHEN Dong —hui (Clyde Berzemann Huatong Material Handling Co. Lid., Beijing, China, Post
Code: 100035), DU Yun —gui (CPI Yuanda Environmental Protection Fngineering Co. Iitd., Chongging, China, Post
Code; 400060/ /- Journal of  Engineering for Themal Enewy &Power. — 2008, 23 (3).—285 ~287



