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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 &
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distribution model. 1If the integration fomat is properly chosen, the wide-band & distribution model can attain a calcula-
tion accuracy higher than that of the statistical narrow-band model, but comparable to that of the narow-band & distribu-
tion model. For non-isothemal gases between ash wall plates, the calculation error of the wide-band & distribution model
is about 10% when its calculation wesults are compared with those of the line-by-line calculation method, thus greatly en-
hancing the calculation accuracy and speed of gas radiative characteristics. Key words: carbon dioxide, wide-band & dis-

tribution model, radiative heat flux

= A Contrast and Experimental Study of Various Reduction A-
gents for Selective Non-catalytic Denitration Process] , |/ LI Kefu, WU Shao-hua, QIN Yukun (Combustion
Engineering Research Institute, Harbin Tnstitute of Technology, Harbin, China, Post Code: 150001 ), GAO Guan-shuai, I

Zhen-—zhong (Techmology Research Center of National Power Plant Combustion Engineering, Shenyang, China, Post Code:
110034)/ / Journal of Engineering for Themal Energy &Power. — 2008, 23(4). — 417 ~ 420

An experiment of selective non-catalytic reduction (SNCR) process was performed on a CRF (Combustion Research Fa-
cility) test rig. Carbamide, ammonia water, (NH4)>CO3 and NH4HCO3 were used to reduce NOy in flue gas and a reduc-
tion agent was sprayed into the CRF fumace thiough an atomization nozle. The test results show that for the reduction a-
gents useds with an increase of NH3/NO molar ratio, the NO reduction efficiency will gradually increase. As for the reduc-
tion agents , such as catbamide, ammonia water and (NH4)2CO3, NH4HCO3 eic., which have an ammonia/ nitiogen molar
ratio of 1 to 2.5, the denitration efficiencies will be 65%— 89%), 62%— 86%4 and 45 %, —84 %4 respectively. As regards
NH4HCO3 which has an anmonia/ nitogen molar ratio of 0.8 to 1.5, the denitration efficiency will be 46%—73%. The
temperature windows of various reduction agents are different. The reaction temperature suitable for conducting the SNCR
pwocess is the highest for carbamide and the lowest for anmonia water. Key words; selective non-catalytic reduction
(SNCR), NOx, reduction agent, amido

= An Experimental Study of the Influence of Installation Inclina-
tion Angles on Thermoacoustic Engine Performance] , ]/ SHEN Chao, HE Ya-ling, LU Jie, et al (National Key
Laboratory on Multiple-phase Flow in Power Engineering, College of Energy Source and Power Engineering, Xi an Jiao-
tong University, Xi’ an, China, Post Code: 710049)// Journal of Engineering for Themal Energy &Power. — 2008, 23
(4).—421~424

To fully utilize solar energy as a driving heat source, an experimental study was carried out of the themodynamic perfor-
mance of a standing-wave type themmoacoustic engine installed at various inclination angles. The test results show that the
installation inclination angle of the thermoacoustic engine can exercise a remarkable influence on such parameters as the
vibration-initiation temperature, vibration-fading temperature of the themoacoustic system and temperature gradient in a
plate stack during the initiation of vibration etc. When the nitrogen pressure in the system has reached 1.3 MPa, at the
seven angles used during the experiment, the highest vibration initiation temperature is 484 “C and the lowest, 428 C.
These characteristics can provide an experimental basis for choosing an appropriate angle to lower the vibration-initiation
temperature of the system. When the system is in a stable oscillation state, any change of the installation inclination angle
has a relatively small influence on such thermodynamic characteristics of the system as pressure ratio and pressure vibra-
tion amplitude. These characteristics create favorable conditions for driving at different angles thermoacoustic engines op-
erating in a stable oscillation state by utilizing an auto-tracking solar energy collector. The test results can well provide an
experimental basis for the design of solar-energy-driven themoacoustic engines. Key words: thermoamustic engine, nat-

ural convection, thermodynamic characteristics, solar energy

= A Study of Resistance Characteristics of Coal-water Slurry
Passing Through a Tube Bend with a Small Curvature Radius] , ]/ LIU Meng, CHEN Liang-yong, DUAN Yu-
feng (College of Energy Source and Envionment, Southeast University, Nanjing, China, Post Code: 210096)// Journal of
Engineering for Thermal Energy & Power. — 2008, 23 (4). —425 ~428

On a selfmade test stand, studied were the local resistance characteristics of water-coal shurry passing thiough a 90" hori-

zontal tube bend with a small curvature radius along with an analysis of the influence of various curvature radii R on the



