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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



