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mogorov entropy being 0.297 hits/ s. Finally, it should be noted that during a practical boiler operation, various indexes
featuring chaotic characteristics can be used to further depict an in-furnace system, thus offering further guidance for the

optimized operation of a utility boiler. Key words: pulverized coal-fired boiler, furnace pressure, chaotic characteristics

SHANNON = A Shannon Information Entropy Analysis of
Pressure Fluctuation Signals From an Underfed Circulating Spouted Bed| , ]/ TAO Min, JIN Bao-sheng,
YANG Ya-ping (College of Energy Source and Envionment, Southeast University, Nanjing, China, Post Code: 210096 ),
XUE Yulan (East China Electric Grid Co. Ltd. , Shanghai, China, Post Code: 200002 )// Journal of Engineering for Ther-
mal Erergy &Power. — 2009, 24(5). —618 ~622

To study the gas-solid two phase flow characteristics of an underfed circulating spouted bed, the authors have measured the
pessure fluctuation signals at various heights in the axial direction of a reaction tower through a cold-state test, analyzed
the pressure signals by using Shannon information entropy and compared the influence of different operating conditions on
the gas-solid two-phase flow in the tower. It has been found that the pressure fluctuation and its power spectrum display
different characteristics at different heights of bed layers and Shannon information entropy can rweflect very well the com-
plexity and stability degree of the characteristic signals. Enhancing the fluidized velocity and circulation ratio can lead to
an increase of particle concentration in the axial direction of the tower, thus enhancing the amplitude of the pressure fluc-
tuation. To increase the jet flow velocity and heighten the mozle location can intensify the gas-solid turbulent flow at the
bottom of the tower and Shannon information entropy can be increased acwrdingly. Key words: underfed circulating

spouted bed, gas-solid two-phase flow, pressure fluctuation, Shannon information entropy

= Numerical Simulation of Particle Mixing Movement in a Ball Mill] ,

]/ GENG Fan, YUAN Zhu-lin, MENG De-cai (College of Energy Source and Environment, Southeast University, Nan-

jing, China, Post Code:210096), II Shan-lian (Key Laboratory on Tobacco Processing Techrologies for Tobacw Process-

ing Industry, Zhengzhou Academy of Tobacco, Zhengzhou, China, Post Code: 450001)// Journal of Engineering for Thermal
Enegy &Power.— 2009, 24 (5).—623 ~629

In view of the current situation that ball mills are widely used in thermal power plants and very little information about
their inner particle mixing movements is known to us, a discrete elementary method is used to directly track every particle
in a ball mill. By considering the joint action of gravity force, friction and collision wresistance received by these particles,
established was a three-dimensional dynamic model for the particles and numerically simulated was the whole process of
their mixing movement in the ball mill. The influence of the key parameters, such as particle diameter, density and granu-
larity unevenness etc. on the characteristics controlling the complex movement of particles in the ball mill was emphatically
studied. The research resulis show that with the turning of the ball mill, all the particles in every area of the ball mill are
gradually well mixed. The uniformity of such mixing in the ball mill at various places, however, is different. In the case of
an identical filling rate, the time required by the small particles to mix uniformly is relatively long. In the event of an iden-
tical particle diameter, the time required by the particles with a higher density to mix unifomly is also relatively long.
When the particle diameters are not uniform, with the turning of the ball mill, a layer-separation phenomenon will occur to

the particles. Key words: ball mill, discrete elementary method, mixing movement, numerical simulation

PID = Study of a Grey PID (Proportional, Integral and Differen-
tial) Control System for Ball Mill Load in a Thermal Power Plant] , ]/ CHENG Qi-ming, MIN Le-cong, LI
Qin, et al (College of Electric Power and Automation, Shanghai University of Electric Power, Shanghai, China, Post Code:
200090)/ ZJouwrnal of Engineering for Themmal Enerey & Power. — 2009, 24 (5).. 630 ~ 634
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The load of a ball mill in a thermal power plant features such complicated characteristics as a big lagging, slow time varia-
tion and strong non-linearity etc., and it is difficult for conventional control methods to obtain a satisfactory contwl effec-
tiveness. Therefore, the authors have presented a method for controlling the load of a ball mill based on a grey prediction
PID (pwportional, integral and differential ) control, which integrates the design approach of the grey prediction with that
of the conventional PID control, eplaces the measured values of the controlled object with the on-line predicted results
obtained from the grey prediction, and then performs a PID control operation. The Simulink simulation esults show that
the grey prediction-based PID control is superior to the conventional PID control and Simth-prediction-based PID one in
respect of speediness, stability, adaptability, robustness and disturbance-resistant capability. Key words; ball mill load,

grey prediction, GM (1. 1) model, PID (proportional, integral and differential ) control, Simth predictor

= Theoretical Analysis and Experimental Study of Bead-
shaped Condensing Heat Transfer Characteristics under a Vacuum Conditionf] , ]/ GAO Ming, SHI Yue-tao,

SUN Feng-zhong, et al (College of Energy Source and Power Engineering, Shandong University, Jinan, China, Post Code:
250061)/ / Journal of Engineering for Themal Eneigy & Power. — 2009, 24(5). — 635 ~ 638

In contrast to the study of bead-shaped condensing heat transfer characteristics at a nomnal pressure, investigated were the
above characteristics in a vacuum state from the following two aspects: theoretical analysis and experimental study. First,

the authors have conducted a theowrtical analysis from three angles: steam flow field, air-film heat resistance and surface
energy. The analytic results show that the bead-shaped condensing heat exchange coefficient K increases with an increase
of vacuum. Subsequently, the authors have also peffomed a bead-shaped condensing test under a vacuum condition. Data
analysis shows that the test results are in agreement with the theoretical analytic ones, i. e.under a vacaum wndition, the
condensing heat exchange coefficient K increases with an increase of vacuum. In case of a relatively big Re number (Re
=34755), the heat exchange coefficient can increase by around 10%4 when the vacuum goes up by every 0. 01 MPa. Key

words: vacuum, bead-shaped condensing, heat transfer characteristics, surface energy

SCR = Experimental Study of Flue Gas Denitration by Using a Honeycomb
Type SCR (Selective Catalytic Reduction) Catalystf , |/ ZHU Chong-bing, JIN Bao-sheng, ZHONG Zhao-ping
(Fducation Ministry Key Laboratoty on Clean Coal Combustion and Power Generation Technology, Southeast University,
Nanjing, China, Post Code: 210096)// Journal of Engineering for Thermal Fnergy &Power. — 2009, 24(5). —639 ~643

By employing a die set extrusion method, prepared was a honeycomb type 0.98 %5V>05-9. 65 %,WO3/ TiO,-contained SCR
(selective catalytic reduction) catalyst. By using BET (brunauer-emmeti-teller), XRD (X-ray diffractometer ), SEM
(scanning election micwscope) and XRF (X-ray fluorescence) method etc., inspected and explored was the microstruc-
ture.On a SCR denitration test rig, tested was the performance of the catalyst under various conditions and conducted was
a comparison with commercial catalysts having a similar stwcture. Through tests, it has been found that when the space
velocity (SV) equals to 4 000 h" and NH3/NO ratio is 0.9 to 1.0 at a temperature within a range from 300 to 400 G,
under such circumstances, NO removal rate, SO, oxidation rate, NoO fomation rate and ammonia escape quantity of the
self-prepared catalyst are comparatively close in performance to those of commercial catalysts, basically meeting the re-
quirements for commercial applications. When the steam content is in excess of 5%, it has little influence on the NO re-
moval rate, thus applicable for practical flue gases. During the tests, it has not been observed that SO played a role of pro-
moting the elimination of NO. The structural strength of the self-prepared catalyst is lower than that of the commercial cat-
alysts, necessitating further improvement. Key words: honeycomb type catalyst, V205-WO3/Ti02, commercial catalyst, se-
lective catalytic reduction (SCR), denitration



