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The operating principle and causes of damage of a honeycomb ceramic regenerator during high-temperature air combustion
are described. By using an algebraic Reynolds-stress model and a revised speed-pressure coupled algorithm SIMPLEC a
coupling of fluid flow and heat exchange process in the regenerator was implemented. With the help of a finite-element
analysis method a numerical study of the stress variation law at the cellular-hole wall-suiface of the honeycomb ceramic
regenerator was performed. On the basis of calculation results operating parameters were improved on. It has been found
that a very frequent switching-over of the process of heat accumulation and release will subject the cellular-hole wall-sur-
face alternately to tension and extrusion stresses. The greater the fluid flow speed, the greater will be the variation of
stresses. The shorter the direction change time, the greater will be the influence of the stress alternating effect. A poper
lowering of the load of burner nozzes and a prolongation of the direction-change time of a four-way valve will be con-
ducive to increasing the sewice life of the regenerator. The calculation results can serve as a basis for the structural de-
sign of the regenerator and the optimization of the operating parameters. Key words: high-temperature air combustion,

honeycomb ceramic regenerator, stress, fatigue failure, finite element

= Numerical Simulation of the Combustion Flow Field in a Plasma Genera-
tor[ ., |/ ZHANG Ming-chang, IIU Min, CHEN Xiao-hong, et al (Harbin No. 703 Research Institute, Harbin,
China, Post Code: 150036) // Journal of Engineering for Themal Energy &Power. — 2004, 19(1). — 66 ~68, 80
The numerical simulation of a combustion flow field in a plasma generator was performed with the use of an eddy-breakage
combustion model, a k - € two-equation tuitbulence model and a SIMPLEC algorithm. As a result, a diagran was ob-
tained, which shows the distribution of temperature fields, pressure fields and such parameters as turbulence pulsation ki-
neticenergy and its average dissipation rate, etc. Key words; plasma generator, numerical simulation, combustion,

turbulence model, flow field

= Design and Experimental Verification of a Dust Removal Device for a
Magnetically Stabilized Fluidized Bed[ , ]/ WANG Ying-hui, GUI Ke-ting, SHI Ming-heng (Education Ministry
Key Laboratory of Clean Coal Power Generation and Combustion Technology under the Southeastern University, Nanjing,
China, Post Code: 210096) // Journal of Engineering for Themal Energy &Power. — 2004, 19(1). —69 ~72
The design method of a dust removal device for a magnetically stabilized fluidized bed is presented with a focus on the de-
scription of key component design. Meanwhile, an experimental verification was conducted of the major factors having an
impact on the dust emoval efficiency. The iesults of the experiments indicate that keeping the dust removal device in a
magnetically stabilized state is a key factor for achieving high dust-removal efficiency. Other factors, such as bed layer
thickness, gas apparent flow-speed ratio, etc also exert some influence on the dust removal efficiency. Key words: mag-

netically stabilized fluidized bed, dust removal, particle regereration, dust removal efficiency

= Cold-state Experimental Research of a High-temperature Air Generator |

]/ CAO Xiao-lingg, WENG Yi-wu, LIU Yong-wen (Institute of Mechanical &Power Engineering under the Shanghai
Jiaotong University, Shanghai, China, Post Code: 200030), JIANG Shao-jian (Institute of Energy &Power Engineering
under the Zhongnan University, Changsha, China, Post Code: 410083 ) //Journal of Engineering for Themal Energy &
Power. — 2004, 19(1). —73~76
The necessity for developing a high-temperature air gasification system for biomass is expounded. For the research of
high-temperature air gasification from biomass the authors have developed a key component, a high-temperature air gener-
ator experimental device, on which cold-state experiments were carried out. The resulis of the experiments indicate that
the generator is capable of a nomal and stable operation under cold-state experimental conditions. It is also possible to
conduct further a hot-state experimental study. Thwough a cold-end regulation a divided flow of the high-temperature air
can be realized. The flow rate and pressure at the outlet of the divided flow will gradually increase with an increase in the

opening degree of a forced draft fan and a decrease in the opening degree of a fume exhaust fan., The quantity of high-
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temperature air entering a combustion furnace and its flow speed is in no way related to the opening degree of the forced
draft fan, but they will increase with an increase in the opening degree of the fume exhaust fan. Key words: high-tem-

perature air generator; cold-state experiment, biomass energy, high-temperature air gasification

= The Influence of Pore Structure on the Desulfurization Performance of
Limestone [ ., ]/ LIU Xian-zhou, ZHAO Chang-sui, QIAN Xiao-dong, et al (Shandong Pwvincial Consulting Insti-
tution of Electric Power Engineering, Shandong [udian Envionmental Protection Co., Jinan, China, Post Code;
250100) // Journal of Engineering for Themal Energy & Power. — 2004, 19(1). —77 ~80
After undergoing flashing and expansion on a solid-particle pore diameter expansion device limestone particles were inves-
tigated for their desulfurization perfomance on a gas-flow reactor. The results of the investigation indicate that after ex-
pansion of the limestone pore diameter there was a relatively great improvement of the transport properties of reaction gases
due to an enhancement in the cross-linking quality among the pores, thus decreasing the influence of sintering in the py-
rolysis process. As a result, the desulfurization activity in the pore inner surface has increased. Hence, under identical
test conditions after the expansion of the pore diameter there will be a significant increase in the desulfurization efficiency

of the limestone. Key words: flashing, limestone, hole structure, desulfurization

= A Variable-frequency Drive Control System of a Circulating
Water Pump for Allowing a Steam Turbine Unit to Operate at an Optimum Vacuum | , |/ ZHANG Cheng-
hui, CHENG Jin, XTA Dongwei (Institute of Control Science & Engineering under the Shandong University, Jinan,
China, Post Code: 250061 ) // Journal of Engineering for Themal Energy &Power. — 2004, 19(1). —81~84
Currently, thermal power plants adopt in most cases a throttle-governing mode for regulating the flow rate of circulating
water. Such a regulating method suffers from poor control effectiveness and is incapable of ensuring that a steam con-
denser operates at a most favorable vacuum. Morwover, it also results in a high power consumption of circulating water
pumps. In view of the above, the authors have developed a variable-frequency speed-governing system, using a pro-
granmable logic cntwoller (PLC) to design a rational control logic. This makes it possible to realize a stable start-up,
shutdown and the switching-over of the circulating water pumps, thus providing a steam turbine unit with an optimum vac-
uum for its economic operation. The economic operating modes of the steam turbine unit are analyzed and a method for
calculating optimum vacuum values is given along with a detailed description of the system control theory, hardware con-
figuration and PLC progran design. Furthemore, some fruitful application results are presented. Key words: thermal
power plant, optimum vacuum, programmable logic controller, variable frequency governing, proportional-integral-differ-

ential control

= Genetic Algorithm-based Integrated Optimization of a
Combustion Process for a Coal-fired Utility Boiler [ , ]/ SUN Qiao-ling, SHEN Jiong, I1I Yi-guo (Power Engi-
neering Department, Southeastern University, Nanjing, China, Post Code: 210096) // Joumnal of Engineering for Ther-
mal Energy &Power. — 2004, 19(1). —85~88
Concerning the combustion efficiency and pollutant emissions of utility boilers a concept is proposed concerning the inte-
grated optimization of a combustion process. In combination with a genetic algorithm and the techniques of an artificial
neural network an investigation was performed of the method of integrated optimization for a combustion process. The re-
sults of a simulation indicate that the system of optimized combustion control proposed by the authors can lead not only to
sizable energy savings but also to a decrease in nitrogen oxide emissions by flue gases, contributing to a reduction in envi-
ronmental pollution. Because of the foregoing the proposed system has a great potential for engineering applications. Key

words: utility boiler; integrated optimization of combustion, BP neural network, genetic algorithm

= Exploratory Study of a Madification Scheme Incorporating
Intercooling and. Regeneration for a Simple-cycle Marine Gas turbine [ . , , ]/ XIAO Dong-mingg WEN Xue-you



