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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). -



« 126 ¢ wooge B L T O 2011 4

89 ~93

With the help of CFD ( computational fluid dynamics) software Fluent and by choosing a rational mathematical
model ,a numerical simulation was performed of a 600 MW ultra-supereritical wall-type-arranged tangentiallyfired
boiler. The influence of the aerodynamic field, temperature field, component field and different SOFA ( separated o—
ver-fired air) air ratios on the NO,, generation and flue gas constituent characteristics of the boiler in question were
mainly studied. The research results show that the inHurnace tangential circle is completely formed with a relatively
good filling degree, but the tangential circle being formed is excessively large, the temperature nearing the wall sur—
faces is unduly high and the slagging tendency is conspicuous. Such a conclusion is in good agreement with that ob—
tained from the fog tracer test performed on a test stand, having proved that the simulation is reliable. With an in—
crease of the SOFA air ratio, the oxygen concentration in the main combustion zone will decrease and NO, pro—
duced in the main combustion zone will also diminish. Under the condition of the SOFA air ratio being excessively
high, the NO, produced in the later-stage combustion will increase greatly and the NO,, emissions will not be nec—
essarily low as a whole. Therefore, it will be necessary to rationally optimize the SOFA air ratio. Key words: wall

type tangentiallyfired boiler, NO, ,SOFA ( separated overfired air) air ratio

SIS FH 0 i RO 7 K B 2K 17188 777 = Method for Calculating the Heat Balance and Thermal Loss of
a Marine Turbocharged Boiler [F], 7 ]WANG Yong-tang, WU Shao-hua ( College of Energy Science and Power
Engineering, Harbin Institute of Technology, Harbin, China, Post Code: 150001) , CHEN Ming, WANG Jian—hi
( CSIC Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036) // Journal of Engineering for
Thermal Energy & Power. — 2011, 26(1). - 94 ~96

Heat balance calculation is crucial for calculating the thermodynamic performance of a marine turbo-charged boiler.

By performing an analysis and explanation in the light of the structural and operation features of a turbocharged boil-
er with its turbocharged unit doing work, the authors have proposed a method for calculating the heat balance and
thermal loss of a marine turbocharged boiler with the heat absorbed by the air interlayer being taken into account,

presented a formula for calculating the heat entered into the furnace and various losses, especially the thermal loss
and heat isolation coefficient of the turbocharged unit and performed a thermodynamic check calculation of the tur—
bocharged boiler with or without the influence of the air interlayer. The calculated results approximate to the actual
conditions. The calculation method being proposed by the authors can provide reference for thermodynamic perform-
ance calculation of marine turbocharged boilers. Key words: marine turbocharged boiler, heat balance, air inter—

layer, heat dominated, heat dissipation loss

T/ 3 e WL B A 5 KR B 00 /3 4 = Prediction and Analysis of Pulverized Coal Ignition
Temperature Based on a Least Square Supportive Vector Machine [ ], 7 ] CHANG Ai-ying, WU Tieun,

ZHAO Hong, et al ( National Key Laboratory on Industrial Control Technology, Zhejiang University, Hangzhou,
Post Code: 310027) // Journal of Engineering for Thermal Energy & Power. - 2011, 26(1). -97 ~99

In the light of the problem relating to the economic and safe operation of a boiler that it is difficult to predict the ig—



