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Tab. 1 Industrial and elementary analysis of coal samples
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Tab.2 TG combustion characteristic temperature
and parameters of coal samples
Tos IC Topy IC My /% T,/C T, /C
2:3 480 425 56.24 471 654
3:2 480 435 52.66 474 634
4:1 479 429 41.93 488 648
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Tab. 3 Characteristic parameters of the DSC

combustion of blended coal samples

2:3 406 704 570
3:2 386 677 560
4:1 255 690 564

2286.07145 570.226 7.50293
2224.57307 560.023 8.14734
2766.47096 564.995 11.11402
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2.2 Tab.5 Combustion characteristic parameters of samples under test
2.2.1 DTG.DSC o /C
DsC 2:3 491 745
3:2 485 725
° DTA 4:1 480 710
DSC o DTG.DSC
4, 5
4 DTG.DSC °
Tab.4 DTG and DSC peak value temperature of the
combustion characteristic curves 3 4
DTG /C DSC /C
2:3 558 570
3:2 550 560 °
4:1 554 564
0 DTG.DSC °
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Tab. 6 Comprehensive combustion charcteristic index of the test
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Tab.7 Dynamic parameters of the combustion
/C /min ~! /kJ * mol !
2:3 471 ~654 y = —-20459x +10. 644 0.9871 8.58E +09 170.0961
3:2 474 ~ 634 y = —-22253x +13.127 0.9874 1.12E +11 185.0114
4:1 488 ~ 648 y = -22605x +13. 124 0.9867 7.70E +08 156.3531
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Thermal Energy & Power. — 2011 26(5). -561 ~565

The corrosion and fouling in tubes is one of main factors influencing the safe operation of a boiler. To study the cor—
rosion and fouling process in boiler tubes at a high temperature and pressure a plate-hanging test was performed
under a certain operating condition. By making use of the SEM ( scanning electron microscope) EDS ( energy
spectrum analysis) and XRD( X-ray diffractometer) etc. analytic means and in combination with the weighing
method the authors have arrived at the following conclusions: the corrosion and fouling layer on metallic surfaces is
divided into three layers namely oxidation intermediate and fouling layer in turn. The corrosion and fouling
process is also divided into three phases: oxide film formation period fouling fast growth period and stabilization pe—
riod. An increase of the concentration can promote the corrosion and fouling speed of metals. An increase of the
roughness has little influence on the corrosion but can accelerate the fouling. Key words: corrosion and fouling

layer division reaction process influencing factor

BP = Determination of the Reference Values of Parame-
ters of a Boiler By Combining the BP ( back propagation) Neural Network With the Improved Thermody—
namic Calculation LI Shao-hua XU Fang SONG Dong-hui XU Leei ( College of Energy Source and
Power Engineering Northeast University of Electric Power Jilin China Post Code: 132012) // Journal of Engi-
neering for Thermal Energy & Power. — 2011 26(5). -566 ~570

Through analyzing the problems of the prevailing method for determining the reference values of operating parame—
ters of a boiler the authors presented a method for determining the reference values of parameters of a boiler by
combining the BP neural network with the improved thermodynamic calculation. During the calculation the BP
neural network model was used to predict the reference value of the carbon content of the flyash and according to the
operating load of the boiler a formulae for calculating the flue gas temperature at the outlet of the furnace was cho—
sen. The method for determining the excess air factor in the “mountain — climbing theory ”was used to determine the
reference values of the key operating parameters. Finally with a HG1025/18.2-M boiler serving as an example the
reference values of the operating parameters of the boiler were calculated at 50 % and 70% load obtaining a con—
clusion that the excess air ratio at the outlet of the furnace will remarkably increase with a decrease of the boiler
load and the carbon content of the flyash and the thermal loss due to the mechanical unburn-eut combustion will
markedly decrease. It has been proven that the method in question can reflect very well the influence of a change of
the boiler load and coal quality characteristic parameters on the reference values of the operating parameters. Key

words: boiler target value thermodynamic calculation

= Analysis of the Blended Combustion Characteristics of a Washed
Middle-quality Coal and Gangue with a Low Heating Value SHEN Bing-yun ( College of Energy
Source and Power Engineering Inner Mongolia Polytechnic University Huhhot China Post Code: 010051)
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XUN Hua HAN Jian-chun ( Inner Mongolia Academy of Electric Power Science Huhhot China Post Code:
010020) // Journal of Engineering for Thermal Energy & Power. - 2011 26(5). -571 ~575

By making use of the thermodynamic analytic method studied were the combustion characteristics of a coal with a
low heating value obtained by blending a washed middle—quality coal with coal gangue. The characteristic parame—
ters representing its combustion characteristics such as peak temperature ignition temperature burn-out tempera—
ture and comprehensive combustion characteristic indexes etc. were obtained by conducting an analysis of the data
and such parameters as activation energy and frequency factor etc. were acquired by performing a dynamic analy—
sis. The authors have concluded that the blending ratio exercises a very big influence on the ignition performance of
the coal sample and the combustion process of the blended coal with a low heating value obeys a 1.5 grade chemical
reaction. The research results are of major significance to optimizing the operation saving fuels and reducing pollu-
tant emissions. Key words: blended coal with a low heating value thermodynamic analysis combustion character—

istics

= Cathode Discharge and Dust Removal Characteristics of a
Lanthanum-tungsten Cathode High-temperature Electrostatic Precipitator XU Jin+in ( College of En-
ergy Source and Environment Southeast University Nanjing China Post Code: 210096) GU Zhong—~zhu ( Col-
lege of Power Engineering Nanjing Normal University Nanjing China 210042) XI Xiaodi YANG Jian-ean
( College of Material Science and Engineering Beijing Polytechnic University Beijing China Post Code:
100022) // Journal of Engineering for Thermal Energy & Power. — 2011 26(5). -576 ~581

With Lanchanum-tungsten and lanthanum nitrate serving as the raw materials prepared was the lanthanum-tungsten
emission material. It has been found that the lanthanum-ungsten material is composed of La, WO; and W crystal
particles are uniformly distributed and the escaping power needed is up to 2. 88 eV. According to the experimental
study of the emission characteristics the emission current density of the material in question increased with an in-
crease of the temperature and voltage and the former exercised a remarkable influence on the above-mentioned cur—
rent density. The ion density in the charging zone of a lanthanum-tungsten cathode thermion emission type high-tem—
perature static precipitator was more than 10" ~10' ions/m’ more than two magnitude orders higher than that of a
traditional corona type electrostatic precipitator( ESP) . The authors performed a study of the influence of the flue gas
flow speed voltage in the charging zone and dust particle diameter on the dust removal efficiency. When the parti—
cle diameter is below 10 pm the dust removal efficiency will rapidly rise with an increase of the dust particle diam-
eter. To increase the voltage in the charging zone can increase its ion density leading to an increase of the charge
number and thus improving the dust removal efficiency. When the flow speed is in excess of 1.2 m/s the dust re—
moval efficiency will quickly decline with an increase of the flow speed. Key words: lanthanum-tungsten cathode

thermion emission electrostatic dust removal



