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410 v h NO = A Study of NO, Fmission Characteristics of a 410 t/h
Circulating Fluidized Bed Boiler Burning a Mixture of Coal and Petroleum Coke| , ]/ DUAN Lunrbo, ZHAO Chang-
sui, LI Ying-jie, et al (Education Ministty Key Laboratory on Clean Coal Power Generation and Combustion Technology,
Southeast University, Nanjing, China, Post Code: 210096)// Jounal of Engineering for Thermal Enery & Power. —
2008, 23(4). —391 ~394
An experimental study was performed of the influence of operating parameters on NOy emission characleristics of a 410 t/
h circulating fluidized bed boiler burning a mixture of coal and petroleum coke. The law governing the change of NOy e-
mission concentration with such parameters as temperature, excess air factor, primary air rate and calcium/ sulfur ratio ete.
was expounded when the boiler burns the following three kinds of fuel: bituminous coal, 70% bituminous coal + 30%;
petoleum coke, and 50% anthracite + 50 % petroleum coke. The mesults of the study show that when the hoiler burns
different fuels, its NO x emission concentration is in positive correlation with fuel volatile content. With an increase in
temperature, NO x emission concentration will increase. The furnace atmosphere exercises an enormous influence on the
NO y emission concentration. With an increase of the excess air factor and primary air rate, NOy emission concentration
will also increase. With an increase of calcium/ sulfur molar ratio, NO y emission concentration will decrease. The test re-
sults can well provide practical guidelines for the operation of circulating fluidized bed boilers burning a mixture of coal
and petroleum coke. Key words: circulating fluidized bed boiler; burning of a mixed fuel, petwleum coke, NO 5 emission

concentration

=Main Steam Temperature Multi model Prediction and Control
Method Based on a Multi-model Setf . ]/ LIU Ji-zhen, YUE Jun-hong, TAN Wen (Automation Department, North
China University of Electric Power, Beijing, China, Post Code: 102206)// Journal of Engineering for Thermal Energy &
Power. — 2008, 23(4). —395 ~398

Concerning a kind of industrial processes for which first-order inertia plus a pure lagging model can be used to describe
their dynamic characteristics under different operating conditions and which change with operating conditions, a method
was presented for setting up a multi-model set based on the maximum and minimum values of the characteristic parameters
of an object. A recursive Bayesian probability weighting method was used to obtain an overall predictive model. On this
basis, a multi-model predictive controller was designed to meet the control requirement for the operating conditions varying
in a wide range. In the meanwhile, when a rectification of errors is being perfored, the prediction erwr of the model re-
sulting from any dynamic change of the operating condition can be compensated in advance to enhance prediction accura-
cy. The simulation calculation results of a utility boiler main steam temperature system show that the method under dis-
cussion enjoys a superior ability to track a set value under various operating conditions. When the operating conditions
change in a wide range; it is possible to sabilize the main steam lemperature near a set value. Key words: main steam
temperature system, multi-model set, multi-model prediction control, Bayesian probability weighting, dynamic feedforward

600 MW = An Analysis of the Factors Exercising an Influence on the
Morphological Transformation of Mercury in the Flue Gas of a 600 MW Coal-fired Power Planf{ , ]/ WANG
Yun-feng, DUAN Yu-feng, YANG Liguo, et al (College of Energy Source and Environment, Southeast University, Nanjing,
China, Post Code: 210096 )// Journal of Fngineering for Thermal Energy &Power. — 2008, 23(4). —399 ~403

Mercuty emissions from wal-fired power plants are regarded as the lamgest pollution source of man-made mercury emis-
sions in nature. Hence, to perform an on-the-spot testing of the mercury emission concentration in various foms fiom a
coal-fired power plant is of vital significance for understanding and controlling the law and regularity of mercury emis-
sions. With the internationally accepted Ontario Hydw method being adopted to sample the flue gas before and after an
electrostatic precipitator (ESP) in a 600 MW coalfired power plant, the American EPA (Environmental Protection Agen-
cy) standard method was used to determine Hgo, Hg2Jr and HgP oncentration in the flue gas, and DMA 80 was employed
to ascertain the mercury concentration in solid samples (wal, bottom ash, ESP fly ash). The testing results show that
when the flue gas. passes through the ESP, the morphology of. the mercuty contained m the flue gas will undergo a remark-
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able change. The percentage of ngjL will increase from 14.71% to 39. 54 %, that of Hg” will decrease from 85.19% to
60. 38% and that of HgP will drop from 0.10% to 0. 08%. The chlorine in coal and NO x, SO2, HCI, Cl> in the flue gas
assume a positive correlation to the formation of oxidized mercury in the flue gas. Key words: coal-fired pover plant,
mercury morphological distribution, flue gas

NO» = Experimental Study of the Influence of Temperatures on NO;
Differential Absorption Spectrum Characteristicsy; , |/ SHAO Li-tang, TANG Guang-hua, XU Chuan-long, et al
(Fducation Ministry Key Laboratoty on Clean Coal Power Generation and Combustion Technology, Southeast University,
Nanjing, China, Post Code: 210096)// Journal of Engineering for Thermal Energy & Power. — 2008, 23(4). —404 ~
407

When differential optical absorption spectroscopy is applied to monitor the flue gas emissions from a fixed pollution
source, the flue gas temperature will exercise a relatively great impact on the NO2 visible ultraviolet absorption characteris-
tics. On a self-made test stand, an experimental study has been conducted of the differential absorption spectrum charac-
teristics of NO, gas when its temperature falls in a range of 30 ~390 ‘C. The test results show that when the temperature
is in a range of 30 ~ 150 'C, the differential absorption cross section will be subjected to a leap change in the presence of
a temperature rise. However, its spectrum contour will be kept unchanged. When the temperature is in a range of 150 ~
270 “C, a temperature rise will lead to a decrease of the differential spectrum peak value and an increase of the valley val-
ue. When the temperature is higher than 270 “C, a conspicuous change will occur to the fine configuration of the differen-
tial absorption spectrum and the number of peaks and valleys will increase. Key words: differential optical absorption
spectroscopy (DOAS), nitrogen dioxide (NO2), absorption cross section, influence of temperatures

= A Study of the Three-dimensional Movement of a Coherent Struc-
ture in a Methane Diffusion Flame Space] , ]/ HUANG Qun=xing, WANG Fei, YAN Jian-hua, et al (National Key
Laboratory on Clean Utilization of Energy Source, Zhejiang University, Hangzhou, Post Code: 310027)// Journal of Engi-
neering for Thermal Energy & Power. — 2008, 23(1). —408 ~412

An analytic method was presented for the three-dimensional movement dharacteristics of turbulent flames based on a high-
speed stereoswpic visualization. The method in question first makes use of a stereoscope with dual viewing angles to en-
able a single CCD (chare wupled device) target surface acquiring simultaneously two flame images from different an-
gles. Through a calibration, the parameters of a video camera can be obtained. Finally, a three-dimensional distribution of
the vortex wnfiguration in the flames and its diffusion speed can be determined by using the three-dimensional rebuilding
method based on a two-eye visualization theory. Through experiments, reestablished were the three-dimensional distribu-
tion and velocity profile of the vortex configuration in a methane premixed flame. The calculation results show that due to
the non-unifomity of the radial distribution of combustion speeds and the expansion action of gas flow when it is heated,
the flame surface will be bent outwards near its boundary. Key words; turbulent flame, coherent stmcture, stereoscope
with double viewing angles

k = A Wide-band k Distribution Model for Radiative Characteristics of
Carbon Dioxide] . ]/ YIN Xue-mei, [IU Lin-hua, IT Bingxi (College of Energy Science and Engineering, Harbin
Institute of Technology , Harbin, China, Post Code: 150001)// Joumal of Engineering for Themal Energy & Power. —
2008, 23(4). —413 ~416

A novel wide-band £ distribution model was established. The spectrum radiative characteristic parameters of carbon diox-
ide were obtained from a high-temperature gas database HITEMP. A correlation formula was used to perform a fitting of
the absorption coefficient of main carbon dioxide spectrum band. The model in question was used to calculate the radia-
tive heat flux of the carbon dioxide. A comparison was made with a line-by-line calculation method, statistical narmow-
band model, a narrow-band and a full-spectrum £ distribution model. The results of the comparison show that for isother-
mal gases, the results obtained by using the wide-band & distribution model are in very good agreement with those ob-
tained, by using the linerby-line calculation method, even more accurate than those obtained by, using the full-spectrum &



