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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
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local pressure loss, pressure loss coefficient and friction resistance loss ratio of the bend. The results of the study show
that with an increase of Reynolds Number Re, the local pressure loss of the bend will increase, but the pressure loss coef-
ficient will first decrease and then increase. In view of the curvature radii being relatively small, the local pressure loss of
the bend will be detemined by the irregular flow loss and the path resistance produced by the lengthened axial line of the
bend. The greater the cuwature radius of the bend, the greater the critical Reynolds Number. The friction resistance loss
ratio of the bend will first go down and then up with an increase of Dean Number. When the R/ R of the bend equals 4,

its local pressure loss, pressure loss coefficient and friction resistance loss ratio will all attain a minimum value. Key

words: coal-water slurty, curvature radius, pressure loss coefficient, critical Reynolds Number

=Research on Biomass Reburning Denitration Characteristicsy ., |/ GAO Pan, LU
Chun-mei (College of Energy Source and Power Engineering, Shandong University, Jinan, China, Post Code: 250061 ),
RUAN Lei (Corstruction Preparation Division, Dingzi Mountain Heat Source Sub-factory, Jinan City Southern Suburb
Thermal Power Plant, Jinan, China, Post Code: 250002), LIU Zhi-chao (Thermal Energy Research Institute, Shandong
Electric Power A cademy, Jinan, China, Post Code: 250002)// Joumnal of Engineering for Themal Energy & Power. —
2008, 23(4). —429 ~433

A multi-purpose denitration test rig was utilized to study the reburning denitration characteristics of aspen wood sawdust,
peanut shell, rice husk and comstalk under the condition of typical influencing factors on reburning denitration. The test
results show that when the fumace temperature is between 700 ~900 C, increasing the reburning temperature will result
in a rapid increase of the precipitation speed of volatile matter in biomass followed by a quick enhancement of the denitra-
tion rate. At a temperature higher than 900 ‘G, the precipitation of the volatile matter attains a saturation state and a rela-
tively high furnace temperature tends to make the biomass to be heated, which leads to coke formation, enhancing the posi-
tive pressure of the furnace and causing the denitration rate to drop somewhat. The stoichiometric ratio (SR) has a rela-
tively similar influencing effect for the reburning denitration of the materials under experiment. Four kinds of biomass all
attain their highest denitration efficiency when SR=0. 8. Under the same conditions, the smaller the biomass particle di-
ameter; the greater the initial NO concentration and the better the reburning denitration effectiveness. A relatively big re-
burning fuel ratio (RFR) can compensate to a certain extent the difference in the denitration rate brought about by the re-
burning material particle diameter and initial NO concentration. To extend the residence duration t in the renurning zone
is favorable to enhancing the denitration rate. However, when t = 0.81 second, its influence on the denitration rate will

not be significant. Key words: biomass, reburming, denitration rate, experiment

= Effect of Seasonal Conditions on the Operation of a Geothermal
Pump System[ , ]/ LIU Xiang-yun, CHEN Ying, YANG Min (College of Material and Energy Source, Guangdong
Polytehnical University, Guangzhou, China, Post Code: 510006)// Journal of Engineering for Thermal Energy & Power.
— 2008, 23(4). —434 ~437

With the continuous consumption of conventiomal energy sources, the demand of human beings for regenerative enewy
sources will grow with each passing day. As a kind of advanced, highly effective, energy-saving and environment-protec-
tion techmology, geothemmal pumps have attracted the attention of numewus researchers. The geothemal pumps can make
use of the constant temperature under buildings to take the heat/ cooling energy under the ground, achieving a good quality
of zero pollution. Through experiments, the effect of different conditions in winter and summer on the operation of a
geothermal pump system has been compared. The authors have come to the following conclusion: if the heat or cooling
energy under the ground is taken purely and simply, a remarkable change will occur to the underground temperature
around the geothemmal pumps after three months, causing the system impossible to continue its normal operation. Only
when a mode of altematively taking heat and cooling energy under the ground is adopted for the geothemal pump sys-
tems, will the underground soil retain its ability to serve as a heat source. Key words; climatic condition, geothermal
pumps, soil temperature, mode



