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A multi4urn annulus tube was used for measuring the parameters of a gasiquid two-phase flow,and the pressure
difference fluctuation signals at both inside and outside of the riser section of the annulus tube along the horizontal
direction were analyzed. A non-dimensional analytic method was used to obtain the characteristic value related to
the mean square root of the pressure difference fluctuation signals and a model governing the relationship between
the characteristic value in question and the volumetric gas content. On this basis, an experiment was performed. By
making use of the excellent nonlinear mapping and strong generalization capacity of a supportive vector machine, a
model for softly measuring the gas content was established based on the least square supportive vector machine and
corresponding systematic configuration and algorithm were given. In the light of the specific feature that it is diffi—
cult to choose parameters by using the LS-SVM method, the genetic algorithm was used to perform optimization to
enhance the precision of the soft measurement. The simulation and practical operation results show that the model
for soft measurement of the gas content in a gasliquid two-phase flow based on the LS-SVM has a relatively high es—
timation precision and generalization capacity, thus providing a new simple and reliable method for measuring a gas
content in a gasdiquid two-phase flow. Key words: soft measurement, least square supportive vector machine, ge—

netic algorithm, two phase flow, pressure difference fluctuation signal, gas content

TS P F it Vs 4 35 719 22 56 BT 9% = Experimental Study of Inner Leakage Accidents of a Heater [ 1], 7V |
ZHANG Xiao, LI Lu-ping, RAO Hong-de ( College of Energy Source and Power Engineering, Changsha University
of Science and Technology, Changsha, China, Post Code: 410076) , CHEN La-min ( Zhuzhou Huayin Thermal
Power Generation Co. Ltd. , Zhuzhou, China, Post Code: 412005) // Journal of Engineering for Thermal Energy
& Power. - 2011, 26(1). —-63 ~66

Inner leakage accidents in HP heaters constitute the main accidents occurring to the recuperation system of a ther—
mal power plant. An experimental study was performed of the leakage accidents of a heater and a HP heater leakage
simulation test stand was designed and set up. Through an experimental study and data processing, the law gover—
ning the variation of three parameters, namely, the maximum energy value, maximum frequency value and average
frequency of the leakage sound transmission signals under different operating conditions, was identified when any
leakage accident occurs in hopes of accurately providing relevant parameter characteristics of the leakage. This will
be helpful for the early diagnosis and elimination of the above-mentioned accidents. Key words: HP heater, leak—

age accident, sound transmission technology, HP heater simulation test stand

R T IS B B VA PR HOA R R B BB = Numerical Simulation of a Remedy of an Excessively Low
Reheated Steam Temperature by Cutting Short the Partition Platens of a Superheater [Ti],7{ ] YAN Lin-bo,
HE Bo-shu, PEI Xiao-hui, et al( College of Electromechanical Engineering, Beijing Jiaotong University, Beijing,
China, Post Code: 100044) // Journal of Engineering for Thermal Energy & Power. — 2011,26(1). - 67 ~72

During the actual operation of No. 1 pulverized coalfired boiler in the first phase of a power plant (2 x600 MW) ,
the following problems existed for a long time, namely, an excessively low secondary steam ( reheated steam) tem-—
perature,, an excessively large amount of superheater desuperheating water and an excessively large steam tempera—

ture deviation between the left and right side of the horizontal flue gas duct at the inlet. These problems brought a—
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bout an adverse influence on the operation safety and cost-effectiveness of the boiler and made it urgently necessary
to conduct a comprehensive analysis, remedy and modification. Through a preliminary theoretical analysis and nu—
merical simulation study, it was decided to perform a short-cut reconstruction of the heating surface of the partition
platens of the superheater. To know well the variations of the flue gas flow field at the outlet of the furnace ( inlet of
the horizontal flue gas duct) before and after the reconstruction by cutting short the partition platens, especially,
whether a flue gas corridor has been formed or not at the inlet of the horizontal flue gas duct, the reconstruction by
cutting short by 1, 2 and 3 meters of the partition platens respectively was studied and a numerical simulation study
was performed of the infurnace isothermal flow field before and after the reconstruction with special attention paid
to the variations of the flow field at the inlet of the horizontal flue gas duct. Based on a comprehensive analysis and
contrast of the numerical simulation calculation and thermodynamic check calculation results, it was decided to per-
form a reconstruction to cut short 2 meters of the partition platens. The practical operation shows that at various
loads, the secondary steam temperature can reach the design value, the desuperheating water fed into the super—
heater averagely drops by about 30 t/h, the steam temperature deviation between the left and right side conspicu—
ously decreases and no flue gas corridor is formed at the outlet of the furnace ( inlet of the horizontal flue gas duct) ,

thus a satisfactory effectiveness has been achieved for the reconstruction. The reconstruction method in question is
of important reference significance for domestically-made boilers having problems of the same kind. Key words:

pulverized coalired boiler, superheater, secondary steam, partition platen, numerical calculation

LI PSS T 300 v [l AT P R FRL BB 7 36 1) I 2 5 PE B Ak = Exergoeconomic Performance Optimi-
zation of an Irreversible Intercooling Recuperative Brayton Cogeneration Plant With a Constant Tempera—
ture Heat Source [T],7X ] YANG Bo, CHEN Lingen, SUN Feng-rui ( Postgraduate School, Naval Engineering U-
niversity, Wuhan, China, Post Code: 430033) // Journal of Engineering for Thermal Energy & Power. - 2011,
26(1). -73~78

By adopting the finite-time thermodynamic theory and method, studied was the exergoeconomic performance of an
irreversible intercooling recuperative Brayton cogeneration plant with a constant temperature heat source and derived
was an analytic formula for calculating a non-dimensional profit rate and exergy efficiency. With the profit rate and
exergy efficiency serving as the targets, an optimization was performed of the distribution of the heat conductivities
and choice of the intermediate pressure ratio through a numerical calculation. On this basis, the maximum profit
rate and exergy efficiency were obtained. With the total pressure ratio being further optimized, a dual maximum
profit rate was obtained but no dual maximum value for the exergy efficiency existed. Through a detailed analysis of
the influence of the design parameters on the optimum performance of the plant, it has been found that there exists
an optimum user-side temperature to make the profit rate have a triple maximum value. Key words: finite time

thermodynamics, Brayton cogeneration plant, exergoeconomic performance, optimization

PR S A PRI A o R 48 T A 358 )50 &2 773 = Principles and Methods for Choosing an Optimal Work-
ing Medium for a Two-stage Flue-gas Waste Heat Recovery Power Generation System [/],7{ | YANG Hong—
jun, FAN Shuan-shi, LI Jing, et al ( Education Minisiry Key Laboratory on Heat Transfer Intensification and

Process Energy-saving, South China University of Science and Technology, Guangzhou, China, Post Code:



