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Tab. 1 Properties of coal ranks under the test

M, /%  My/%  A,/% V%  C,./% W, /%  0,/% N,I%  S,/% Queto/MJ = kg™
] 16.8 10. 68 6.84 34.59 62.54 4.45 8.05 0.63 0.69 23.18
A AL 2 12.3 6.31 14.57 37.10 59.16 3.66 8.50 0.79 1.03 22.32
PiepE 3 17.3 10.91 6.85 34.26 61.64 3.83 9.06 0.63 0.69 23.08
AL 4 15.9 11.02 9.78 37.33 58.94 4.22 10.12 0.66 0.38 21.99
SEIRME 1 11.8 5.16 18.49 38.45 55.82 4.18 8.00 0.73 1.00 21.09
IR 2 12.4 4.98 18.54 33.96 56.49 3.40 7.83 0.64 0.70 21.47
IR 3 16.9 9.66 7.78 34.88 60. 86 4.28 8.83 0.69 0.66 22.78
SR 4 15.8 11.64 11.53 36. 80 57.37 3.77 10.37 0.76 0.40 21.45
2.2 RBERE A {1 470 mg/m’( TEH] 6% 0, , FI7]) #1% 593 mg/
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Fig. 2 Influence of the oxygen quantity

on the operation of a boiler
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of a Gas Microwave Discharge [F1],7 ] ZHAO Yi, CAO Chun — mei ( College of Environment Science and En—
gineering, North China University of Electric Power, Baoding, China, Post Code: 071003) // Journal of Engineer—
ing for Thermal Energy & Power. - 2011, 26(6) . —721 ~725

Numerically simulated was a NO removal process in a flue gas simulation system by utilizing a microwave discharge
and analyzed were the factors influencing and law governing the NO conversion rate and selectivity of N, and NO,.

The research results show that in a He + NO + O, system, at a microwave power of 40 W ,the total NO conversion
rate can reach 77% ,among which 59% of NO can be converted to N, and 18% of No converted to NO,. The micro—
wave power,initial NO and O, concentration etc. all have a certain influence on the NO conversion rate and its se—
lectivity N, and NO,. The microwave power has no big influence on the NO conversion rate. However, to increase
the microwave power is favorable to the conversion of NO to N, and enhances the selectivity of N,. To increase the
initial NO concentration can lower the NO conversion rate of the system and the addition of O, can increase the a—
mount of NO, in the products. Furthermore, the conversion rate of NO to N, is always greater than that to NO,. To
shield O and N free radical can both lower the conversion rate of NO. The presence of O but absence of N will make
NO mainly converted to NO, and the presence of N but absence of O will contribute to the conversion of NO to N,.

Key words: microwave discharge,flue gas denitration, N, and NO, selection, chemical reaction dynamics, simula—

tion test

600 MW S U e s P R ALY HERO R B2 5 T Ba 4T N Z A9 2002t R H BT = Study of a Multivariable
Linear Regression of the NOx Emissions Concentration and Main Operating Factors of a 600 MW Wall-
type Boiler [T/], 7¢ ] SHEN Yue-yun ( Jiangsu Economic and Trade College, Nanjing, China, Post Code:

211168) , GAO Xiao—ao ( Jiangsu Provincial Electric Power Test Research Institute Co. Ltd. , Nanjing, China, Post
Code: 211103) , MENG Shuo ( Harbin Boiler and Pressure Vessel Inspection Research Institute, Harbin, China,

Post Code: 150078) // Journal of Engineering for Thermal Energy & Power. - 2011, 26(6). -726 ~731

With a 600 MW supercritical boiler unit serving as an object of study, of which the burners are arranged on the
front and rear wall, by adopting an on-site combustion adjustment test method and in the light of the operation fea—
tures and concrete conditions of the combustion system of the boiler, experimentally studied was the influence of va—
rious factors on the NO, emissions characteristics of the boiler. They include: oxygen quantity, combustion struc—
tural parameters ( including primary air speed, central air quantity, secondary and tertiary air quantity and seconda—
ry air swirling intensity etc.) , mill operation combination mode, overfired air quantity, coal quality change etc.

The test results show that the operation air quantity, mill operation combination mode, overfired air quantity and
coal quality change of the boiler constitute the main factors influencing its NO,, emissions concentration and such an
influencing extent can attain as high as 14% ~ 18% while the change of the structural parameters of the burners
have a relatively small influence. Through controlling the main influencing factors, the NO,, emissions concentration
of the boiler can be markedly lowered. On this basis, by utilizing a multivariable regression method, an empirical

regression formula governing the NO, emissions concentration and main operation factors of the boiler was estab—
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lished. In most cases,the deviation between the value predicted by using the above-mentioned formula and the actu—
ally measured one is within in a range of +10% , indicating that the formula can be used for onine operation con—
trol and prediction of NO, emissions concentration of a boiler. Key words: supercritical boiler, wall-4ype combus—

tion system, low NO, emission, operating factor, multi-variable linear regression

AVT /K T4 7K BES T AL IR ) B F 58 = Study of the Formation Characteristics of Oxide Film
on Waterwall Tubes Under the AVT( All Volatilization Treatment) Water Condition [f],7¥ ] ZHANG Hui,
ZHU Zhiping, XING Linging, et al( College of Chemical and Biological Engineering, Changsha University of Sci—
ence and Technology, Changsha, China,Post Code: 410114) //Journal of Engineering for Thermal Energy & Pow—
er. — 2011, 26(6). -732~737

By using electrochemical, XRD, SEM/EDAX etc. testing methods, studied were the morphology and structure of
the oxide film on the waterwall tubes of a 600 MW boiler formed in the process of oxidation after 18 hours at 300 °C
under both AVT ( allwolatile treatment) ( R) and AVT ( O) water condition with the mechanism for forming such
oxide film being analyzed. The research findings can offer guidance for reducing the high temperature corrosion of
metals in actual operations. It has been found that the oxide film formed under the AVT ( R) condition can be di-
vided into two layers. The inner layer represents an inner extension layer of Fe;0,, which grows inwards by contac—
ting with the metal body and the outer layer represents a uniform and compact layer, being in black color and whol-
ly overlaid on the metal surface. However, the oxide film formed under the AVT( O) water condition can be divid—
ed into three layers, i.e. an inner layer of the oxide film ( inner extension layer of Fe,0,) , an intermediate com—
pact layer of Fe; O, ,which covers the whole surface layer of the specimen and on which oxide Fe, O, also grows as
large crystal particles, thus, an outer layer is formed. Key words: AVT ( allwolatile treatment) ( R) /( O) , wa—

terwall tube,oxide film, film formation mechanism
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To accurately diagnose the vibration fault of a centrifugal pump, presented was a method for diagnosing the vibration
fault of a centrifugal pump based on a lifting wavelet package and a relevant vector mahine. Firstly, the lifting
wavelet method was used to quickly extract the decomposition coefficient energy and time-domain statistical parame—
ters of vibration signals in various states to serve as the characteristic variables. In the light of the problem of a low
speed in diagnosis due to a low sparsity of the supporting vector machine, a relevant vector machine can be utilized
to accomplish the classification diagnosis. The research results show that the method in question can effectively di-

agnose any vibration fault of a centrifugal pump with its diagnostic rate being as high as 95.5% . Compared with



