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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:
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510640) //Journal of Engineering for Thermal Energy & Power. - 2011, 26(1). -79 ~83

With the highest net power generation efficiency and systematic exergy efficiency serving as the targets respectively
and through a thermodynamic analysis, determined were two principles for choosing a working medium for a power
generation system with different types of waste heat: for waste heat with a constant heat flux, a working medium
with a relatively high critical temperature should be chosen and for waste heat with a constant initial temperature
and mass flow rate, a working medium with a relatively low critical temperature should be chosen. Moreover, the
main parameters « and B for evaluating an optimal working medium for a corresponding type of waste heat were de—
fined and the working medium with bigger values enjoys a better performance. With a two-stage flue gas waste heat
power generation system serving as an example, the Aspen Plus software was used to simulate, calculate and verify
the theoretically analytic results. The research results show that the variation tendency of the net power, parameter
a and exergy loss of different working media in the first stage of the system with the evaporation temperature fully
corresponds to the theoretically analytic results and so does that of the net power, parameter 8 and exergy loss of
different working media in the second stage of the system. This indicates that the principles and methods for choo—
sing an optimal working medium being proposed by the authors are correct and feasible. Key words: waste heat
power generation, working medium with a low boiling point, index for evaluating a work medium, thermodynamic

analysis, flow path simulation

O3 RTE T IARE 2 N i T AR 1 B 4% ) = Numerical Simulation of the Turbulent Flow Combustion in
a Staged Air Swirlingflow Combustor [i],7{ ]CHEN Ying, ZHANG Jian ( Engineering Mechanics Department ,
Tsinghua University, Beijing, China, Post Code: 100084) // Journal of Engineering for Thermal Energy & Power.
- 2011, 26(1). -84 ~88

By adopting the turbulent flow combustion model of an algebraic second-order moment-probability density function
( PDF) , which has taken into account the interaction of the turbulent flow-ehemical reactions, a numerical simula—
tion was performed of the methane turbulent flow combustion under two groups of operating regimes in a staged-air
swirlingflow combustor. The distribution of the mean square root values of carbon dioxide concentration and gas ax—
ial pulsation speed being obtained corresponds to the test data. Basically so do the air axial and tangential speed,
correlation value of the axial-angential pulsation speed as well as the distribution of the temperature and oxygen
concentration. The research results show that to choose a proper secondary air ratio can play a role of optimizing the
combustion process. Key words: staged air admission, turbulent flow combustion, swirling flow combustor, alge—
braic second-order moment-probability density function ( PDF) turbulent flow combustion model, air speed, compo—

nent concentration

600 MW #B#B I FL 5% =47 1B 5 4P ok bg 3 FE B {E A3 = Numerical Simulation of the Combustion Process of a
600 MW Ultra-supercritical Wall Type Tangentially-fired Boiler [1/],7 ] LIU Dun-yu, QIN Ming, WU Shao-
hua ( College of Energy Science and Engineering, Harbin Institute of Technology, Harbin, China, Post Code:
150001) , SUN Qiao-qun ( College of Astronautics and Architectural Engineering, Harbin Engineering University,
Harbin, China, Post Code: 150001) // Journal of Engineering for Thermal Energy & Power. - 2011, 26(1). -



