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Tab. 2 Air distribution parameters of the burners
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Fig.2 Furnace structure and schematic

diagram of the arrangement of burners
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Tab. 3 Contrast of the simulation results with the test ones
NO,,
Ivol. % /mg * m~? 1%
2.63 124 1.46
100%
2.6 113 1.17
3.62 146.7 1.27
75%
3.8 153 1.41
3.91 138.7 1.12
50%
3.84 148 0.88
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4 N
o 100%
5 o N
30%
( A. A nozzle)
3.3
6
o 26 m
CcO
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30%
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Fig.6  Average temperature distribution
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Tab. 4 Contrast of the actual operating parameters before and after the low nitrogen combustion
modification ( value in the parentheses is the simulation one)
NO, o
/K /K /mg * m (6% 0,) 1% / %10 ~°vol. % /K 1%
100% 527 563 362( 364) 1.23(1.12) 15.23( 16.87) 140. 1 94.11
541 568 113( 124) 1.17( 1.46) 499( 653) 129.4 94.72
75% 540 558 325(283.6) 1.08(0.94) 15.57(17.95) 129.9 94.52
541 568 153(146.7) 1.41(1.27) 439.2(395) 119.2 94.68
50% 540 533 341(298.4) 0.83(0.74) 6.89(6.39) 118.9 94.96
541 566 148(138.7) 0.88(1.12) 83.9(75.2) 108.2 95.41
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of Natural Gas to Reduce NOx Emissions CHEN Bao-ming ZHANG Zhong—=iao BI De-gui LI Ming—
giang TIAN Ligin GU Kai-ying ( College of Power Engineering Shanghai University of Science and Technology
Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. -2015 30(1). -

113 -117

Through a hot-state industrial test of a 220 t/h pulverized coal-fired boiler after it had undergone a low nitrogen
modification by using the natural gas reburning technology studied was the influence of the oxygen content in the
furnace amount of natural gas reburned residence time and air distribution mode etc. operating factors on the NO,,
reduction effectiveness through reburning and compared were the results with the research findings done by the pre—
decessors. Through an analysis the authors have arrived at a conclusion that the emissions concentration will in—
crease with an increase of the oxygen content and decrease with a decrease of the load of the boiler. The optimal ox—
ygen content is 5% ( the oxygen content indicated on the dial plate is around 3.5%) . With an increase of the a—
mount of natural gas reburned the NO, concentration will decline with the optimal amount of natural gas reburned
being kept at 15% . The optimal residence time is 0. 67 s. An excessively long residence time has no big influence
on the reburning reduction effectiveness. The optimal air distribution mode in the main combustion zone is of the
normal tower type. Under the optimum operating condition the average value of the NO, emissions concentration is

137 mg/Nm. Key Words: natural gas reburning low NO, emissions hot-state test

700 MW NO, = Numerical Simulation of the Low NO, Combustion of a
700 MW Tangentially-fired Boiler ZHONG Li5§in ZHANG Dian-ping ( National Power Grid Jiangxi Pro—
vincial Academy of Electric Power Science Nanchang China Post Code: 330096) TIAN Deng-feng FANG Qing—

yan ( National Key Laboratory on Coal Combustion Central China University of Science and Technology Wuhan

China Post Code: 430074) //Journal of Engineering for Thermal Energy & Power. -2015 30(1). -118 -123

A numerical simulation was conducted of the in-furnace flow combustion heat transfer and pollutant emissions char—
acteristics of a 700 MW tangential pulverized coal-fired boiler. The simulation results were in good agreement with
the measuring values. Both the numerical simulation and practical operation results show that after the APM ( ad-
vanced-pollution minimum) low NO, burners had been adopted and an in-depth air staged combustion modification
has been preformed the inHfurnace air dynamic characteristics are good and the air flow will never directly sweep
through the water wall and the main combustion zone will be just in its strong reduction atmosphere with a low oxy—

gen and high CO concentration thus prohibiting the formation of NO and reducing NO that had been produced in a
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large amount. The NO, emissions from the boiler will drop conspicuously declining 68.8% 52.9% and 56.6% at
a load of 100% 75% and 50% respectively. The temperature of the flue gases at the bottom of the tube platen will
obviously increase and the main and reheat steam characteristics will improve considerably thus the temperature will
increase to the design value and the heat load of the wall surface of the water wall will be more uniform. Although
the carbon content of flying ash and CO emissions concentration will increase yet the temperature of the exhaust flue
gases will decline by about 10 °C and the decrease in the heat loss of the exhaust flue gases will be greater than the
sum of the mechanical and chemically incomplete combustion loss thus increased therefore the boiler efficiency will

increase. Key Words: pulverized coal low NO, combustion in-depth air staging numerical simulation

300 MW CFB = Study and Experiment of the Synergy Mercury Removal
Technology for a 300 MW CFB Boiler BAI Jian-yun WANG Li ( Shanxi University Taiyuan China Post
Code: 030013) ZHANG Pei-hua ( Shanxi Pingshuo Gangue Power Generation Co. Litd. Shuozhou China Post

Code: 036800) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -124 -128

A test and analysis were performed of the mercury content of coal burned and combustion products of a 300 MW cir—
culating fluidized bed boiler under various operating conditions. The results show that the mercury content and car—
bon content of flying ash and specific surface area assume a positive correlation and the mercury content of combus—
tion products increases with an increase of the load of the boiler. In this process the leading edges in eliminating
mercury from a CFB boiler were analyzed. To further reduce the mercury content of the flue gases and attain an ul-
tra low emissions of mercury on the basis of making full use of the currently available device a synergy mercury re—
moval process was designed to add the oxidization agent in the front of the boiler to make more HgO to be converted
to Hg’" and to additionally install a humidification and activation device after the air preheater in the tail portion of
the flue gas duct to make more in the flying ash to be converted to Hg( p) thus captured by the bag type dust pre—
cipitator. The feasibility of the process in question was also analyzed. Key Words: CFB boiler mercury content of

combustion products mercury emission characteristics synergy mercury removal technology ultra low emissions

SAPG = Study of the Thermodynamic Characteristics of a SAPG
( Solar Thermal Aided Power Generation) System Based on a Dynamic Simulation Model CUI
Ning MA Shi-ying ( North China University of Electric Power Baoding China Post Code: 071003) WU Ming-mi-
an ( Baoding Huafang Science and Technology Stock Co. Lid. Baoding China Post Code: 071051) //Journal of

Engineering for Thermal Energy & Power. -2015 30(1). -129 -137



