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With the help of CFD ( computational fluid dynamics) software Fluent and by choosing a rational mathematical
model ,a numerical simulation was performed of a 600 MW ultra-supereritical wall-type-arranged tangentiallyfired
boiler. The influence of the aerodynamic field, temperature field, component field and different SOFA ( separated o—
ver-fired air) air ratios on the NO,, generation and flue gas constituent characteristics of the boiler in question were
mainly studied. The research results show that the inHurnace tangential circle is completely formed with a relatively
good filling degree, but the tangential circle being formed is excessively large, the temperature nearing the wall sur—
faces is unduly high and the slagging tendency is conspicuous. Such a conclusion is in good agreement with that ob—
tained from the fog tracer test performed on a test stand, having proved that the simulation is reliable. With an in—
crease of the SOFA air ratio, the oxygen concentration in the main combustion zone will decrease and NO, pro—
duced in the main combustion zone will also diminish. Under the condition of the SOFA air ratio being excessively
high, the NO, produced in the later-stage combustion will increase greatly and the NO,, emissions will not be nec—
essarily low as a whole. Therefore, it will be necessary to rationally optimize the SOFA air ratio. Key words: wall

type tangentiallyfired boiler, NO, ,SOFA ( separated overfired air) air ratio

SIS FH 0 i RO 7 K B 2K 17188 777 = Method for Calculating the Heat Balance and Thermal Loss of
a Marine Turbocharged Boiler [F], 7 ]WANG Yong-tang, WU Shao-hua ( College of Energy Science and Power
Engineering, Harbin Institute of Technology, Harbin, China, Post Code: 150001) , CHEN Ming, WANG Jian—hi
( CSIC Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036) // Journal of Engineering for
Thermal Energy & Power. — 2011, 26(1). - 94 ~96

Heat balance calculation is crucial for calculating the thermodynamic performance of a marine turbo-charged boiler.

By performing an analysis and explanation in the light of the structural and operation features of a turbocharged boil-
er with its turbocharged unit doing work, the authors have proposed a method for calculating the heat balance and
thermal loss of a marine turbocharged boiler with the heat absorbed by the air interlayer being taken into account,

presented a formula for calculating the heat entered into the furnace and various losses, especially the thermal loss
and heat isolation coefficient of the turbocharged unit and performed a thermodynamic check calculation of the tur—
bocharged boiler with or without the influence of the air interlayer. The calculated results approximate to the actual
conditions. The calculation method being proposed by the authors can provide reference for thermodynamic perform-
ance calculation of marine turbocharged boilers. Key words: marine turbocharged boiler, heat balance, air inter—

layer, heat dominated, heat dissipation loss

T/ 3 e WL B A 5 KR B 00 /3 4 = Prediction and Analysis of Pulverized Coal Ignition
Temperature Based on a Least Square Supportive Vector Machine [ ], 7 ] CHANG Ai-ying, WU Tieun,

ZHAO Hong, et al ( National Key Laboratory on Industrial Control Technology, Zhejiang University, Hangzhou,
Post Code: 310027) // Journal of Engineering for Thermal Energy & Power. - 2011, 26(1). -97 ~99

In the light of the problem relating to the economic and safe operation of a boiler that it is difficult to predict the ig—
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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—



