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structure proposed by the authors and the rational configuration of such systematic parameters as liquid drag, heat dissipa-
tion, transmission medium, spring rigidity and the effective area of the piston efc. has the ability to realize a stepless speed
control at a rated speed of 1500 r/min and a speed ratio of 0. 15 ~ 1, meeting the practical engineering demands of ther-
mal power-generation enterprises. Key words: hydro-viscous drive, liquid viscmus transmission, stepless speed wntwol, de-

velopment, study

GRNN = Experimental Study of High-pressure Dense-phase and
Pneumatically Transported Solid-phase Flow and its Prediction Based on a GRNN (generalized regression neural
network)[ ., ]/LU Peng, CHEN Xiao-ping, ZHAO Chang-sui, et al (Education Ministry Key Laboratotry on Clean
Coal Power Generation and Combustion Technology, Southeast University, Nanjing, China, Post Code: 210096)// Journal of
Engineering for Thermal Energy & Power. —2008, 23(1).—41 ~45

Pulverized-coal high-pressure dense-phase pneumatic transmission represents one of the key technologies for the pressur-
ized coal gasification of a gas fluidized bed. A systematic study was performed on a pneumatic transmission test rig featur-
ing a transmission pressure up to 3.7 MPa and a pipeline solid-gas ratio of 660 kg/m’ to investigate the influence of such
conditions as transmission pressure, transmission pressure difference, fluidized air quantity, pressurized air quantity, sup-
plementary air quantity and water content of pulverized coal etc. on the solid-phase mass flow rate.The results of the study
show that the solid-phase flow rate increases with the increase of transmission pressure difference. It first increases with an
increase in fluidized air flow rate, and then tends to be a constant value. When the injected air quantity reaches a constant
one, the flow rate in question will first decrease and then increase with the increase of the pressurized air quantity, basi-
cally independent of the supplementary air quantity. The flow rate will decrease with an increase of the water content of
the pulverized coal. In the meantime, a generalized regression neural network (GRNN) was established to effectively fore-
cast the solid-phase flow rate with the maximal prediction error being within 2.3 % . All these efforts will somewhat provide
guidance for system control and operation, and at the same time lay a solid foundation for an in-depth study of the high
piessure dense-phase prneumatic transmission. Key words: pneumatic cwnveyance, high pressure, dense phase, solid phase

flow rate, generalized regression neural network

= Experimental Study of the Minimum Spouting Velocity in a Pres-
surized Spouted-fluidized Bed] ., |/LI Qian-jun, ZHANG Ming-yao, SHI Ai-yang (Education Ministry Key Labora-
tory on Clean Coal Power Generation and Combustion Technology, Southeast University, Nanjing, China, Post Code:
210096)/ /Journal of Engineering for Thermal Energy & Power. —2008, 23(1).—46 ~49

A pressurized spouted-fluidized bed experiment was performed on an organic-glass cold model device with an inner diame-
ter of 100 mm. Millet having a diameter of 1.6 mm and 2.3 mm respectively was used as the bed material. The influence
of pressure, static bed height and fluidized air on the minimum spouting velocity was studied. The test results show that the
minimum spouting velocity in a spouted-fluidized bed decreases with the increase of pressure, but the margin of such a de-
crease will gradually diminish. When the static bed height increases, the minimum spouting velocity will also increase. The
influence of any increase of bed height on the minimum spouting velocity, however, becomes weakened with an increase of
ptessure. The increase of fluidized air quantity can lead to a decrease of the minimum spouting velocity. Based on the ex-
perimental data, a linear regression was conducted, and the minimum spouting velocity correlation formulae were obtained
respectively when ug equals to and is greater than 0 (usrepresents the apparent air velocity in the fluidized air bed) with
their correlation coefficients being respectively 0. 94 and 0. 920. The results obtained flom the correlation formulae are in
relatively good agreement with those of the experimental measurements. Key words: spouted-fluidized bed, pressurizations

minimum spouting velocity

TiO2 = Experimental Study of Nano-TiO> Catalyzed Coal Combustion] , |/
WANG, Shu-gin, ZHAO Yi, 11 Dan-dan, et al (College of, Environmental Science and Engineering, North China Electric
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Power University, Baoding, Post Code: 071003)// Journal of Engineering for Thermal Energy &Power. —2008, 23(1). —
50 ~ 54

Under an operating condition of desulfurization with or without CaO, studied was the nano-TiO2-catalyzed combustion ef-
fectiveness of Wen-nan lignite and Inner-Mongolia bituminous coal. Through themogravimetric curves an analysis was
conducted of the experimental results from such combustion properties as ignition temperature, weight loss and heat release
rate etc. The analytic results show that during the desulfurization without C&0, the nano-TiO; can lower the ignition tem-
perature of the hituminous coal by 15 “Cand the bum-off temperature of the lignite , by 32 C. During the desulfurization
with C&0, however, the nano-TiO3 can lower the ignition temperature of the lignite by 17 ‘G, and the bumn-off temperature
of the bituminous coal, by 8 “C. In the meanwhile, the activation enemwy of both coals fom combustion reaction has de-
creased by 5.9 kJ/mol and 1.3 kJ/mol respectively, and calorific power of the lignite, increased.No new substance being
generated in the XRD (X-ray diffraction) spectrum also proves the catalyzed combustion effectiveness of the nano-TiO>.
The above result can provide a theoretical basis for the simultaneous implementation of desulfurization and the combustion
efficiency enhancement, resulting in sizable coal savings. Key words: nano-TiO», catalyzed combustion, thermogravimetric

analysis, X-ray diffraction analysis

220 MW = A Study of the Mercury Adsorption Characteristics of Flyash in a
220 MW Coal-fired Power Plant] , ]/JIANG Yi-man, DUAN Yu-feng, WANG Yun-jun, et al (Education Ministry
Key Laboratory on Clean Coal Power Generation and Combustion Technology, Southeast University, Nanjing, Post Code:
210096)/ /Journal of Engineering for Thermal Energy & Power. —2008, 23(1).—55~59

The specific surface area, pore diameter, pore volume, pore distribution and fractal dimension of flyash in four electric
fields of an electrostatic precipitator (ESP) in a 220 MW coal-fired power plant were measured by use of nitogen isother-
mal adsorption (at a constant temperature of 77.35K). By employing a scanning electron micwoscope the visual morpho-
logical characteristics of flyash particles were analyzed. The results show that the smaller the particle diameter and the
grealer the specific surface area, the higher the mercury content in flyash. The carbon and mercury content in flyash ex-
hibits a positive correlation. With an increase of load, the mercury adsorption tends to be weakened. There exists an opti-
mum fractal dimension, at which the physical and chemical adsorption of mercury by flyash attains a maximum value. The
bwader the pore distribution and the greater the effective utilization rate of the pore volume, the more favorable condition
for the adsorption of mercury. The adsorption capacity of mercuty by a sub-micron level particle depends on its pileup
morphology and the utilization rate of its specific surface area. Key words: coal-fired plant, mercury, flyash, adsorptions

surface utilization rate, fractal dimension

= Design of Structural Members of a Combustion Chamber by
Adopting an Optimization Method Featuring a Predictable Effective Restraintf ., ] /ZHANG De~xin, AN Wei-

guang (Aerospace Engineering Department, Harbin Engineering University, Harbin, Post Code: 150001)/ /Journal of Fngi-
neering for Thermal Energy & Power. — 2008, 23 (1).—60 ~63

By adopting a fully analytic sensitivity analysis method with a predictable effective resiraint, an optimization design was
conducted of the structural members of a combustion chamber shell in order to better impwove the siress concentration con-
dition of the shell in question, prevent any damage from thermal distortion and enhance its load bearing capacity. During
the optimization design of the shell members, a fully analytic sensitivity analysis technology, incorporating the above re-
straint, was established. By a combination of the above techmology with a general-purpose shape optimization design algo-
rithm, a shape optimization design of the structural members under a plane stress in the combustion chamber shell was
conducteds thus reducing the maximal shear stress of the inner holes and finally achieving a satiffactory result. Key
words: combustion chamber shell, effective estraint, boundary element, optimization design

= Application of a Periodic, Model in the Numerical Simulation



