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nition temperature of coal, the least square supportive vector machine method was used to establish a model for pre—
dicting the ignition temperature of the coal and compare it with the prediction models established by using the PLS
( partial least square) and BP ( back propagation) neural network method etc. The research results show that the
least square supportive vector machine can overcome the problems such as weak generalization ability of the BP
neural network and nonlinearity that the PLS method has no way to solve. The model under discussion enjoys a very
high prediction precision. Key words: pulverized coal, ignition temperature, least square supportive vector ma—

chine, BP ( back propagation) neural network, partial least square ( PLS)

YRR S ML £ ) ) T 2H 1 M ik 45 74 = Substance Composition and Carbon Structure of Coal-topping Bitumi-
nous-coal Coke [ ], ] SHEN Chun-mei, WU Shao-hua ( College of Energy Science and Engineering, Harbin In—
stitute of Technology, Harbin, China, Post Code: 150001) , LIN Wei-gang, SONG Wen-i ( Process Engineering

Research Institute, Chinese Academy of Sciences, Beijing, China, Post Code: 100190) // Journal of Engineering
for Thermal Energy & Power. - 2011, 26(1). - 100 ~104

With Da-tong originated bituminous coal in three particle diameters ( DT60, DT80 and DT100) serving as the raw
material,, the coal-topping semi-cokes at four pyrolysis temperatures ( 550, 650, 750 and 850 °C) were prepared
respectively on a spouted-entrained bed. The industrial analytic, infrared spectrum analytic and X—ay diffraction
analytic methods were used to test the substance composition and carbon structure of the coal-topping semi-cokes. It
has been found that the substance composition and carbon structure of the coal-topping semi-cokes are related to its
raw coal hypolysis degree ( Dy) , which will increase with an increase of the hypolysis temperature, temperature
rise speed and residence time. The order of Dy magnitudes of raw coal in different particle diameters at a same py—
rolysis temperature is basically as follows: Dy 50 > Dy oo > Dy piso- The volatile content of the coal+opping semi-
coke decreases and the fuel ratio increases with an increase of Dy. For Da-tong originated coal, when Dy is greater
than 0. 55, the fragrant structure features a conspicuous condensation polymerization reaction and the semi-coke
structure also exhibits an obvious sequence phenomenon. Key words: raw coal pyrolysis degree, coal-topping

semi-eoke, substance composition, semi-coke structure

Tk Yy RS A S AL YERERF 5T = Study of the Gasification Performance of a Downdraft Type Biomass
Gasifier [11],7 ]JIN Liang, ZHOU Jin-song, WU Yuan-mou, et al ( National Key Laboratory on Clean Utilization
of Energy Source, Zhejiang University, Hangzhou, China, Post Code: 310027) // Journal of Engineering for
Thermal Energy & Power. — 2011, 26(1). -105~109

Biomass fixed bed gasification technology features such merits as a stable operation and capability to serve as a
clean energy source, however, there exist also problems, namely, a low gasification efficiency and a low fuel gas
heating value. With a downdraft type gasifier serving as an object of study, which adopts the centralized air feeding
technology in the furnace and heat packaging technology in the reduction zone, the influence of the furnace temper—
ature and equivalent ratio ( ER) of air on the fuel gas composition, fuel gas heating value and gasification efficiency
etc. was studied and a comparison and analysis was made with the research results achieved in the past. The test

results show that the gasifier under discussion can guarantee to obtain a relatively high temperature both in the fur—
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nace and the reduction zone at a relatively low equivalent ratio ( ranging from 0.1 ~ 0.35) of air. The heating val-
ue produced by the fuel gas can be over 6.5 MJ/m’ ,the gasification efficiency can reach 65% and the average gasi—
fication efficiency is over 55% , thus the gasification performance is regarded as relatively perfect. Key words: bi-

omass gasification, downdraft type gasifier, temperature in the reduction zone, equivalent ratio of air

A= M o s e 1R R PR F Y HE S AR AL R BE S U6 F 9T = Experimental Study of Catalytic Combustion of Ex—
haust Gas From a Biomass Melted Carbonate Fuel Cell [T, 7% ] DAI Li-ming, WENG Yi-wu, LIU Ai-guo
( Education Ministry Key Laboratory on Power Machinery and Engineering, Shanghai Jiaotong University, Shang—
hai, China, Post Code: 200240) // Journal of Engineering for Thermal Energy & Power. — 2011, 26(1). -110
~113

On a self-developed catalytic combustion test stand, studied were the catalytic combustion characteristics of the ex—
haust gas from a biomass melted carbonate fuel cell using four different catalysts. The research results show that as
viewed from the overall tendency, the reaction efficiency of the catalytic combustion will increase with an increase
of the catalytic combustor inlet temperature. The volumetric concentration of hydrogen in the exhaust gas from the
biomass gas high temperature fuel cell has a very big influence on the catalytic reaction characteristics. When the
hydrogen concentration is below 3% , the catalytic reaction efficiency will conspicuously increase with an increase of
the hydrogen concentration. Different exhaust component concentrations and catalysts will have different catalytic
reaction characteristics, thus different catalyst should be chosen, depending on the composition of the exhaust gas
released from the melted carbonate fuel cell. Key words: melted carbonate fuel cell, catalytic combustion, cata—

lyst, combustor inlet temperature, hydrogen volumetric concentration, combustion reaction efficiency

AR TS R S MR B TR 1 B0 F 9Y = Thermogravimetric Experimental Study of Mixed Combustion of Sew—
age Sludge and Coal [Ti],7 ] LOU Bo, WANG Xiao-cong ( Guangdong Provincial Key Laboratory on Green Ener—
gy Technology, College of Electric Power, South China University of Science and Technology, Guangzhou, Post
Code: 510640) // Journal of Engineering for Thermal Energy & Power. — 2011, 26(1). -114 ~116

A thermogravimetric analysis and experiment was performed of coal mixture in different proportions by choosing a
sewage water treatment factory in Guangzhou City. It has been found that the temperatures at which a relatively con—
spicuous weight loss occurs range from 200 ~ 700 C. When the coal proportion is relatively small ( <30%) ,
DTG ( derivative thermogravimetric) peaks have a large span in the low temperature section. When the coal propor—
tion is relatively big ( >70%) , DTG ( derivative thermogravimetric) peaks are large in both width and value, ap—
proximating to the coal combustion characteristics. With an increase of the proportion of coal mixed in the sewage
sludge, the ignition temperature will rise. An analysis of the burn-eut temperature and characteristic index induces
one to conclude that under the present test conditions, the optimum burning-eut dilution and mixing proportion is a—
round 40% . The chemical kinetics research results show that with a decrease of the sewage sludge proportion and
an increase of the coal proportion, the activation energy will increase and the reaction speed will slow down. Key
words: sewage sludge, combustion of coal mixture, thermogravimeltric test, ignition temperature, burn-out charac—

teristic index



