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versible Closed Type Brayton Heating-and-power Cogenration Plant] ., |/ TAO Gui-sheng, CHEN Lin-gen, SUN
Feng-rui (Postgraduate School, Naval University of Engineerings Wuhan, China, Post Code: 430033) // Journal of Fngi-
neering for Thermal Erergy & Power. — 2009, 24(5). — 604 ~ 608

By adopting a finite time themodynamic method, studied was the exergy economic performance of an irreversible closed
type Brayton cogeneration plant under the condition of a constant temperature heat source and derived were its profit mar-
gin and exeigy coefficient analytic expression. By employing a numerical calculation method, with the profit margin serving
as a target, optimized were the distribution of heat conductivity and the choice of pressure ratio. The authors have studied
the optimum pwofit margin and corresponding exergy efficiency characteristics and analyzed the influence of various design
parameters of the cogeneration system on its optimized performance. The research resulis show that for a given total heat
conductivity, there exist only one optimum heat conductivity distribution ratio and pressute ratio among heat exchangers at
high temperature, low temperature and end-user side, which resulis in an maximal value of the non-dimensional profit mar-
gin of the plant. In the meantime, there is an optimum end-user temperature. Key words: finite time thermodynamics,

closed type Brayton heating-and-power cogeneration plant, exergy economic performance, profit margin

= An Analysis of Thermal Inertia of a CFB ( Circulating Fluidized Bed) boiler[

]/1I Jin-jing, LI Yan, LU Jun-fu, et al (Education Ministty Key Laboratory on Themal Sciences and Power Engineer-

ing, Thermal Energy Engineering Department, Tsinghua University, Beijing, China, Post Code: 100084 )// Journal of Engi-
neering for Thermal Energy & Power. — 2009, 24 (5).—609 ~613

The thermal inertia of a CFB (Circulating Fluidized Bed) boiler epresents an important factor affecting the boiler dynam-
ic characteristics. From the standpoint of a dynamic energy balance, defined was the thermal inertia of the CFB boiler. For
boilers rated at 6 different capacities, calculated respectively were their thermal inertia magnitudes in various links of en-
engy transfer. The calculation results show that the total themal inertia magnitude of a boiler increases with an increase of
its capacity , however, its unit evaporative capacity decreases with an increase of its capacity. Thermal inertia of a woiking
medium and refractory materials constitutes a control link in the energy transfer process. As far as an economizer is con-
cerned, metallic themal inertia is of equal importance to that of a working medium. The thermal inertia of refractory mate-
rials in superheaters/reheaters is of the same magnitude order as the metallic themal inertia. In water walls/ panels, the
working medium themal inertia is cnsidered as the biggest. Key words: circulating fluidized bed hoiler; heat transfer,

themal inertia

= Chaotic Characteristics of In-furnace Pressure Signals in a Pulver-
ized Coalired Utility Boiler] ., ]/ NIU Wei-tan, QIU Yan, TIAN Mao-cheng (College of Energy Source and Power
Engineering, Shandong University, Jinan, China, Post Code: 250061), LIU Zhi-chao (Thermal Energy Research Institute,
Shandong Electric Power Academy, Jinan, China, Post Code: 250021)// Joumnal of Engineering for Thermal Energy &
Power. — 2009, 24 (5).—614 ~617

The n-furnace process of a large-sized coal-fired utility boiler features a cmplex non-linear time-variation one. With a
comprehensive consideration of the practical operation of a coal-fired utility boiler and the application of chaotic kinetics
theoty s studied were the in-furnace chaotic motion characteristics with the in-furnace pressure sewing as a parameler-vari-
able. By employing a power spectrum method, Cao method and Kolmogorov entropy, it can be confimed that the in-furnace
piessure signals are chaotic ones involving random signals, of which the fluctuation range is about 50% to 75% of that of
the chaotic signals. If the phase space for chaotic motion is restructured by a time delay of 8 s and the number of inserted
dimensions totaling 8 in a pulverized-coal boiler under a normal operating condition, the correlative in-furnace motion di-

mension is-ascertained as 6.56 through a calculation and there exists a positive Lyapunov index of 0.019 4 with Kol-
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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 Thermal Enerey & Power. — 2009, 24 (5).. 630 ~ 634



