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= New Advances in the Development of Boiler Control Technologies for
Thermal Power Plants [ ., ]/ LUAN Xiu-chun, II Shi-yong (Department of Control Science and Engineering,
Harbin Institute of Technology, Harbin, China, Post Code: 150001) //Journal of Engineering for Themal Energy &
Power. — 2003, 18(4). —329 ~333
The development both at home and abroad of boiler wntwl technologies for themal power plants during the past five years
has shown that the precise mathematical model-based traditional control tedniques suffer from great limitations. This
comes about because of the presence of numerous unfavorable factors, such as non-linearity, uncertainty and great inerti-
a, ete, especially in the case of a steady increase in unit capacily of pover generating units and highly frequent wide-
range load fluctuations in electric networks. However, control techniques not fully dependent on precise mathematical
models, such as fuzzy control, neural control, self-adaptive and predictive control, etc have provided new approaches for
the control of boilers. In this connection, intelligent control based on the simulation of human reasoning and decision-
making has become a trend of future development. From the scientific perspective of non-linear behavior the authors have
addressed the boiler control issue as an integral part of the whole power plant, which is conducive to enhancing the per-
formance of the control system of both the hoiler and the power plant as a whole. Key words: utility boiler contwol, fuzy

control, neural control, self-adaptive contwl, predictive control

= An Investigation of the Heat-transfer Fluctuation Characteris-
tics in Gravity Heat Pipes and an Exploration of Methods for Their Restraint[ , ]/ CHEN Yan-ze, ZHOU Yi-
hui, DING Xin-wei (Chemical Engineering Institute under the Dalian University of Science &Technology, Dalian, Chi-
na, Post Code: 116012) // Journal of Engineering for Themal Enegy &Power. — 2003, 18(4). —334~336
Pulse boiling and temperature fluctuations will occur in gravity heat pipes during their startup and in case of a change in
their stable operating conditions. This will have a negative effect on the heat transfer efficiency and the sewice life of heat
pipes. The use of a simple spring-loaded bubble-suppression device may restrain the generation of gas bubbles from work-
ing media in heat pipes and absorb the heat energy in gas bubbles, thereby making the working-medium temperatures tend
to assume a uniform distribution. Meanwhile, this is also conducive lo intensifying the convection heat transfer between
the working media and pipe walls. Tests have shown that the heat-trandfer intensification effectiveness of gravity heat
pipes is very conspicuous thanks to the use of the above-mentioned bubble-suppression device. Key words: gravity heat

pipes bubble suppression, pulse characteristics, periodic geyser phenomernon

= Application and Comparison of Different Turbu-
lence Models in the Three-dimensional Numerical Simulation of Cyclone Separators [ , |/ WANG Hai-gang,
LIU Shi (Institute of Engineering Themophysics under the Chinese Academy of Sciences, Beijingg China, Post Code:
100080) // Journal of Engineering for Themal Enewgy &Power. — 2003, 18(4). —337 ~342
Numerical simulation calculations were cnducted of single-phase turbulence flow fields in a gas-solid ¢yclone separator
with the use of a standard k € model, RNG k -€ model and a Reynolds stress model (RSM). A bloc division technique
was employed for the mesh division of the cyclone separator with each bloc using curvilinear coordinates for mesh divi-
sion. The resulis of calculation were compared with those of experiments. Among the three models the prediction results
of the RSM model have been found to be the most rational, which gave rational forecast results for a vortex st cture with
a tangential speed distribution. At the same time, the anisotropic behavior of Reynolds stresses was also presented. How-
ever, some discrepancy still exists between the simulation resulis and the experimental ones. An analysis has shown that
apart flom the feature of the turbulence model itself this can somehow be atributed to the selected inlet boundary condi-

tions and the adopted mesh division. Key words: cyclone separalor, turbulence model, mumerical simulation



