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ature quickly increase and the anount being separated out far exceeds the anount released from the raw coal and coal-wa-
ter slurry. The amount of NH; released from the raw coal will with an increase in temperature first increase and then de-
crease and a peak value will emerge at about 1 000 “C. If the temperature continues to go up, the anount of NH; will not
increase, but on the contrary begin to decrease. The amount of NH3 separated out fiom the coal-water slurty will increase
with an increase in temperature. Although the change proceeds slowly, the NH3 amount released is still larger than that
released from the raw coal. In the vapor amosphere, with a rise in temperature, the amount of NHs all along exhibits a
tendency to increase and after the temperature weaches 1000 C, such an increase will go on still more rapidly with the
amount released to be larger than that released from the raw coal and coal-water slurry. When the amount of HCN and
NH3 released as well as the ignition and combustion of fuel are taken into account in a comprehensive ways, it can be
clearly seen that the combustion of coal-water slurty is superior to that of pulverized coal alone and of pulverized-coal with
steam injection. Key words: HCN, NHs, pyrolysis, coal-water slurry

= An Experimental Study of Various Factors Affecting the Ac-
tivity of Desulfuration Agents Modified by Additives| , | [ZHANG Hu, TONG Hui-ling, DONG Shan-ning, et al

(Education Ministty Key Laboratory on Thermal Sciences and Power Engineering under the TSinghua University, Beijng,
China Post Code: 100084) // Journal of Engineering for Thermal Energy & Power. — 2006, 21(4). —397 ~400

Through fixed bed experiments, the effect of different preparation conditions on the activity of additive-modified calcium-
based desulfuration agents was investigated. It was found during the tests that at a hydration temperature of 70 'C the sol-
ubility of Ca(OH)2 in the hydrate solution attains an optimum value, increasing the generated amount of desulfuration ac-
tive substance in the hydrated product. Under the compound modification of NdOH and Na2 (O3, the ciystal in the prod-
uct layer contains relatively more defects, thus promoting the diffusion of Ca’ in the desulfuration agent to the product
layer and gas phase and enabling the desulfuration agent exhibit its optimal sulfur etention effectiveness in a relatively
short hydration time (2.5 hours). The desulfuration agent made in the natural drying mode has a relatively high water
content. Through an analysis of pore structures it was found that the average pore diameter is relatively small and the pore
surfaces can maintain a relatively high humidity for a long time, making its desulfuration activity higher than that of des-
ulfuration agents obtained under the condition of baking and steam refoming process. Key words: desulfuration, addit-
ive, preparation, fixed bed

CO, CaCOs = An Experimental Study of the Effect of CO,-acti-
vated CaCO; Slurry on Hue Gas Desulfuration by Using a Semi-dry Method] . | [ZHANG Li, WANG Jian-

bao, TIU Yun-yi (Chemical Engineering School under the Shenyang Chemical Engineering College, Shenyang, China,
Post Code: 110142) // Joumal of Engineering for Thermal Energy &Power. — 2006, 21 (4). —401 ~ 404

CaCO3 desulfuration agent slurry is activated by gas CO2 to enhance the reaction activity of CaCOs3 with SO2, thus achiev-
ing a higher efficiency of the flue gas desulfuration process based on a fluidized semi-d1y method. Through experiments in
a fluidized reactor with a height of 1.1 m and an inner diameter of 12.5 cm, the effect of such factors as activation time;
saturation proximity, calcium-sulfur ratio and desulfuration agent particle diameter etc. on desulfuration efficiency is in-
vestigated with coarse sand having a diameter of 275 *m and motionless bed height of 98 mm to serve as the fluidized me-
dium. The experimental results show that when calcium-sulfur ratio is 1.2, saturation proximity at 15 ~18 C and desul-
furation agent particle diameter 64 m, the CaCO3 desulfuration agent after being activated by CO2 gas can attain a desul-
furation efficiency of 92%4, approaching that of Ca(OH )2 under the same conditions. Key words: flue duct gas, flue gas
desulfuration, fluidized bed, sulfur dioxide

= Design and Applications of Advanced-control and Optimization
Software for Thermal Power Plants| ., | | YANG Bing, SUN De-min, GONG Dai-wei (Automation Department,
China National University of Science and Technology, Hefei, China, Post Code: 230027), HAO Wei-dong (Shandong
Electric Power Research Ingtitute, Jinan, China, Post Code: 250002) // Joumnal of Engireering for Themal Energy &
Power. — 2006, 21(4). —405 ~408

To improve the control effectiveness of themal power plants in China and enhance their operational efficiency, the authors
have developed a set of .advenced-wntwl and optimization software  through the adoption of an object-oriented technology



4 " 439 -

and a modularized design method. The software can operate at the rear platfoms of DCS woik stations and prepare opera-
tional interfaces with the help of DCS configuration tools. It can make full use of powerful functions of existing DCS and
its operation methods are easy for operators to get acquainted with. Unified data pretreaiment mechanism and monitoring
of heart-beat signals can guarantee required safety. Multiple built-in communication mechanisms make it suitable for vari-
ous on-site conditions. The algorithm module structure, which can be either independent or mutually cooperative, yields
a flexible configuration with a good expandability. Two kinds of impmoved generalized prediction control algorithm and a
kind of smplified self-adaptive on-line steady-state optimization algorithm have been realized. The use of this software for
implementing the advanced-control of the flue gas oxygen-content of a utility boiler has markedly improved control effec-
tiveness. It has been found that the sofiware under discussion involved less investment outlays and has facilitated on-site
applications, achieving good results in general. Key words: themal power plant, advanced-control and optimization
software, DCS, oxygen-content correction

BP = A Study of the Transmission Model of Materials in Ro-
tary Kilns Based on a Multi-layer BP Neural Network| ., | /10U Bo, LUO Yuhe, MA Xiao-qian (Electric
Power College under the South China University of Science and Technology, Guangzhou, China, Post Code: 510640) /l
Journal of Engireering for Thermal Energy &Power. — 2006, 21 (4). —409 ~ 413

Through experiments conducted on a rotary-kiln test rig and under the circumstances of rotary kiln speed and inclination
angle changes the following law governing the variation of MRT (mean residence time) of materials for five kinds of solid
waste materials with different physical-property parameters has been revealed: with an increase in rotary-kiln rotating
speed and inclination angle as well as an air speed increase inside the kiln, the MRT will decrease. Among the physical-
poperty paramelers of the materials, the repose angle has a relatively great impact on the MRT. A greater ®epose angle
will lead to a shorter MRT. The change of density, however, has a relatively minor effect. The various influencing factors
mentioned above will give rise to a elatively big difference in sensitivity to the MRI. The rotary kiln speed is compara-
tively sensitive to the MRT, while the sensitivity of the kiln inclination angle assumes a relatively uniform character. As
regards air speed in the kiln, a combination of low kiln speed and low air speed in the kiln is rather sensitive to the
MRT. Taking account of the characteristics that there exist numerous influencing factors in the transmission process of
materials in the rotary kiln and an intense nonlinear mechanism, a multi-layer BP neural network has been used to simu-
late the mapping relationship between the MRT and the various factors, establishing a nonlinear transmission model. The
results predicted for 40 groups of experimental data in the model show that the values predicted by the model are in rela-
tively good agreement with experimental results with an average relative error being assessed at 4. 1%. This indicates that
the model can correctly reflect the material transmission process in the rotary kiln. Key words: wtary kiln, BP neural
network, transmission model, mean residence time (MRI), nonlinear

= Wire-Mesh Capacitance Tomography of Two-Phase Flows in a Hori-
zontal Tube] . | /HUANG Shan-fang, ZHANG Xiu-gang, WANG Dong, et al (State Key Laboratory on Power Fn-
gineering Multi-Phase Flows under the Xi’ an Jiaotong University, Xi' an, China, Post Code: 710049) /] Joumnal of Fngi-
neering for Thermal Energy & Power. — 2006, 21(4). —414 ~417

A wire-mesh capacitance tomography of two-phase flow distribution is presented. Thermocouple wires with an insulation
film on their surface are used as capacitive transducers. The electrolyte of the capacitor is an insulation film with the two
poles being respectively metal cores of themocouple wires and electoconductive fluid film covering the surface of thermo-
couple wires. The capacitance is directly proportional to the length of the electoconductive fluid film and independent of
the latter’ s distribution and shape. The wire-meshes are parallel and uniformly arranged on a pipeline section. The inner
diameter of the test pipeline is 70 mm and the capacitance of each mm long mesh wire being used is 4.82 pF with the
spacing of mesh wires being 4 mm. The measurement was performed by use of horizontal and vertical two-direction capac-
itive transducers. On the basis of knowledge about flow patterns, it is not necessary to reestablish algorithm and the phase
distribution can be madily obtained. The steady-state tests show that with this method one can realize the restablishment
of flow patterns, and the section water content as calculated based on the foregoing has a maximal error of 3.9%;. Key
words: wire-mesh capacitance tomography, phase distribution, dual directional measurement, rate of water content

= A Dynamic Analysis of a Rotor-Elliptic bearing System



