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Tab. 1 Characteristics of coal burned (ar wi%)
C H 0 N N, S M A Vs FC Quevar /KT * kg ™!
Ru 61.9 4.17 1036 1.79 2.01 0.31 11 10.48  38.61 48.21 24380
DT 63.24  4.05 10.45  1.16 1.28 0.43 9.21 11.47  31.53 54.31 26230
2 ( )
Tab. 2 Structure of pores in coal( mercury intrusion porosimetry)
S/m? + g™! 1% V/mL « g~!
Ru 5.69 42.24 0.58
DT 3.68 42.68 0.54
3
Tab. 3 Parameters under the operating conditions of the test
Ay T /s t/°C
Ru 0.65 0.75 0.85 0.95 0.60 0.80 1.00 1.50 11300 :1250
DT 0.65 0.75 0.85 0.95 0.60 0.80 1.00 1.50 11300 11250
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Fig. 2 The influence of the reaction time on
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Fig. 4 Influence of the residence time in the reduction

zone on the fuel-nitrogen conversion rate
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struction process of the three-limensional temperature field inside a boiler. Key Words: acoustic method tempera—

ture field reconstruction algorithm GMRES algorithm

= Study of a Water Solution Electric Conductivity Measurement System
YANG Wei—guo ( Military Representative Office of the Naval Forces of Chinese PLA Resident in Shanghai Re—
gion Responsible for Naval Vessel Design and Research Shanghai China Post Code: 200011) //Journal of Engi-

neering for Thermal Energy & Power. —2015 30(1). -95-100

Electric conductivity is deemed as an important parameter for evaluating water quality. In compliance with the re—
quirement to check and measure the electric conductivity of a water solution designed was a water solution electric
conductivity measurement system with a high measurement precision including an excitation source system with the
output parameters being controllable and a temperature compensation module to reduce the measurement error arisen
from the electrode polarization effect and temperature effect. In this connection the authors studied the influence of
the selection of the frequency of the singledrequency excitation signals and dualHrequency excitation signals on the
electric conductivity measuring precision and stability of the system. It has been found that the excitation signal fre—
quency can affect the accuracy of the measurements of the electric conductivity. When the frequency of the excita—
tion source is chosen it is commonly higher than 1 kHz and in such a case the measuring value will be stable and
the error is relatively small. Under the dual4requency mode it is relatively accurate to use the dual-requency exci—
tation source with its frequencies being 1 kHz and 10 kHz to measure under the tandem mode the water solution with
a relatively high electric conductivity. In the measurement range from 200 to 2 000 pwS/cm the electric conductivity
measurement system such designed can obtain a consistent and repeatable measuring result with its error being less

than 3% . Key Words: electric conductivity excitation source frequency dual-requency measurement

= Experimental Study of the Nitrogen Oxide Emis—
sions Characteristics of a Bituminous Coal With a High Fuel Nitrogen Content Under the Condition of the
Air Staged Combustion YANG Jian-cheng WU Jiang-quan SUN Shao—zeng ( National Laboratory on En—
gineering for Reducing Pollutant Emissions from Coal Combustion Harbin Institute of Technology Harbin China
Post Code: 150001) HU Ya-min ( China Electric Power Investment Group Corporation Beijing China Post Code:

100032) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -101 —107

Experimentally studied were the nitrogen oxide emissions and burn-eut conditions under the condition of the air
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staged combustion of two kinds of bituminous coal with a relatively high fuel nitrogen content. It has been found that
under the condition of coal combustion with air being not staged the higher the fuel nitrogen content of the coal the
higher the amount of the nitrogen oxide emissions and under the condition of the air staged combustion the lower the
conversion rate of the fuel nitrogen to NO,. Under the condition of the air staged combustion when the residence
time in the reduction zone is between 0.8 s and 1.0 s and the chemical equivalent ratio is 0. 75 both Datong-origi-
nated and Russia-eriginated bituminous coal can achieve a relatively low amount of nitrogen oxide emissions. In the
meantime under the condition of the air staged combustion the burn-out degree of Russia-eriginated bituminous
coal is similar to that of Datong-originated bituminous coal featuring a relatively good burn-out degree. Key

Words: fuel nitrogen nitrogen oxide pulverized coal combustion air staged burn-eut

660 MW NO, = Numerical Simulation of the Optimization of the Low—
NO,. Combustion of a 660 MW Swirling Opposed-firing Boiler ZHONG Yongdu LI Hai-shan ( Nation—
al Power Grid Jiangxi Provincial Academy of Electric Power Science Nanchang China Post Code: 330096) ZENG
Guo-ang ( Xinchang Power Generation Co. Lid. China Electric Power Investment Corporation Nanchang China

Post Code: 330088) 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 & Pow-

er. —2015 30(1). -108 -112

A numerical simulation of the inHfurnace flow combustion and NO, emissions characteristics of a 660 MW swirling
opposedfiring boiler was conducted to optimize its low NO, combustion operating condition under the condition of
burners in various layers operating in a combination mode. The relative error between the simulation results and the
test values was less than 10% indicating relatively good agreement. It has been found that at the rated load when
burners in all five layers are in operation if the burners on the front and rear wall in the same layer are shut down
respectively the NO, emissions and the carbon content of flying ash are basically identical. When to shut down the
burners in the upper layer is compared with to shut down the burners in the middle layer the former has a better air
staging effectiveness and a longer pulverized coal particle residence time and the NO,, emissions and the carbon con-
tent of flying ash decrease by 9.5% and 9.8% respectively. In the practical operation of boilers to shut down the
burners in the upper layer will be favorable for reducing the NO, emissions and enhancing the combustion efficien—

cy. Key Words: coal mill combination nitrogen oxide emissions combustion numerical simulation

NO,, = Hot-state Industrial Experimental Study of the Reburning



