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Tab. 1 Main chemical reaction formula for decomposing and

removing NO in a microwave discharge He + NO + O, system

a2 i) A 1) SRV 3 TR B
1 N +NO N, +0 3.39 x10 "
2 N+N+M N, +M 8.28 x10 ™%
3 N+0, NO +0 8.90 x10 "7
4 N+0 NO 2.41 x10°13
5 0+NO+M NO, +M 4.99 x 103
6 0+0 0, 1.69 x10 13
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Tab. 2 Initial particle concentration
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Tab. 3 Comparison ofcalculation results with the test ones

MNo 7N, 1IN0,

ST R 77.23 59.61 17.62
RS R 77.20 59.60 17.595
AAXTR2E E1% 0.04 0.02 0.14
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Fig. 2 Effect ofthe power input of the microwave on

the N, and NO, selectivity
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Fig. 3 Effect ofthe initial NO concentration on the NO

conversion rate and the N, and NO, selectivity
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Tab. 4 Comparison of the conversion rate after the N
and O free radical are shielded respectively with

that when they are not shielded

N0 7N, 7INO,

KBt 77.20 59.60 17. 60

BEME N H pi 3t 54.44 0 24.42
B O F 3% 60.00 60.00 0
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In the light of such problems of the dual inlet and outlet ball-mill-based directfired milling system of a 315 MW
“W” type flame boiler burning low quality coal as insufficient power output and poor adaptability to various coal
ranks and burdens, presented was a version to modify the original direct-fired milling system to a “cabin-direct—
fired” milling system, which required to develop a high performance pulverized coal injection type coarse powder
separator. For this purpose, the researchers designed two typical pulverized coal injection type coarse powder sepa—
rators and three types of inner flow guide device and conducted a numerical and physical simulation study. The re-
search results show that the pulverized coal injection type coarse powder separator thus designed can meet the tech—
nical requirements for a “cabin-directfired ” milling system. The flow resistance inside the heightened injection
type separator is not quite susceptible to any change of the structural dimensions of the inner flow guide device and
the variation range of the resistance is only around 20 Pa while the prototype of the injection type coarse powder sep—
arator is susceptible to any change of the structural demensions of the inner flow guide device and the variation
range of the resistance is as high as 183 Pa. The biggest difference of the inner flow resistance between the proto—
type and the heightened injection type coarse powder separator is 163 Pa. Key words: milling system, flow guide

device, coarse powder separator, numerical simulation, physical simulation

TR AT T AR A AL IR RIS Bt i 86 15T = Experimental Study of the Ash and Slag Characteris—
tics of a Circulating Fluidized Bed Burning a Mixture of Oil Coke and Shale [T, ¥ ] DENG Yu-sheng
( Maoming Petrochemical Corporation Power Plant, Maoming, China, Post Code: 525021) // Journal of Engineer—
ing for Thermal Energy & Power. - 2011, 26(6). -716 ~720

On a 1 MW circulating fluidized bed combustion test rig, a fuel mixture of oil coke and shale in five mixing and di-
lution proportions was tried and burned with the characteristics of ash and slag produced during the combustion be—
ing analyzed and studied. The analytic results show that the particle diameter of the bottom slag and flying ash
formed by burning the fuel mixture of oil coke and shale tends to be excessively fine compared with that of the con—
ventional coal ranks. Furthermore, with an increase of the oil shale proportion in the fuel mixture, the ash and slag
share, combustion efficiency, specific electric resistance value and wear and tear characteristics of the flying ash will
be significantly affected. When the calcium/sulfur ratio equals to O and 2. 4 respectively, with the oil shale mixing
and dilution proportion increasing from 2: 8 to 6:4 ,the flying ash share markedly increases and the ash and slag dis—
charge quantity also increases simultaneously. The combustion efficiencies obtained from the tests gradually de-
cline. When the calcium/sulfur ratio equals to 2.4, with an increase of the oil shale mixing and dilution proportion
from 3:7 to 5: 5, the specific electric resistance value of the flying ash will increase from 1. 15 x 10" Q*cm to 1.40
x 10" Q * em. The flying ash wear and tear characteristics index He will grow from 10.27% to 21.34% . The test
results can offer certain reference for trial combustion of the fuel mixture in a real boiler and also for design and op—
eration of a CFB boiler burning similar fuels. Key words: circulating fluidized bed, blended combustion, oil coke

and oil shale, ash and slag characteristics

SRBI A H F AE NO AR S2 56015 5F = Simulation and Experimental Study of NO Conversion By Means
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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—



