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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). -



