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/ = Latest Advances in Fundamental Research on Air-separation/ Flue
Gas Recycling Technology] , ] /LI Qing-zhao, ZHAO Chang-sui(Education Ministry Key Laboratory on Clean Coal
Power Generation and Combustion Technology, Themal Energy Engineering Research Institute under the Southeast Uni-
versity, Nanjing, China, Post Code:210096)// Journal of Engineering for Thermal Energy &Power. — 2007, 22(3).
—231~236

The technology for separation and recovery of carbon dioxide poduced during fossil fuel combustion is regarded as a com-
paratively feasible measure to alleviate CO2 emissions in the near future. Among the numerous CO; separation and recov-
ery techrologies, air separation/flue gas recycling technology (02/CO2 combustion technology) has an evident edge and a
relatively favorable application prospect. The overall situation of (02 emissions worldwide is described and the back-
gound for proposing the air separation/ flue gas recycling technology outlined along with its latest research findings. The
emphasis has been put on the exposition of pulverized coal combustion in the environment of 02/ CO; and the emission
characterigtics of various contaminants (SO2, NO y and super fine particles ). The shoricomings and problems existing in
the curent research are also pinpointed. The pulverized-al combustion rate in the environment of 02/CO3 is low, fea-
turing a kind of unstable burning and a darkening flame. The formation of pollutants and the desulfuration mechanism of
a calcium-based desulfurizing agent clearly differ from those of traditional cases. To study the combustion characteristics
of pulverized coal in the environment of O2/CO2 and concerted control mechanism of various pollutants will be a main fo-

cus for future work. Key words: air separation/flue gas recycle technologys O2/CO2 combustions SO2 NO x

= A Numerical Analysis of the Impact of Solidity
on Bowed and Swept Cascade Flow Fields in a Transonic Compressor Cascade] ., |/ZHANG Yong-jun (Fngi-
neering Themophysics Research Institute under the Chinese A cademy of Sciences, Beijing, China, Post Code: 100080 ),
FENG Guwo-tai (College of Enewy Sciences and Fngineering under Haibin Institute of Technology, Harbin, China, Post
Code: 150001) // Journal of Engineering for Themal Energy &Power. — 2007, 2(3). —237 ~240

A comparison of the numerical caleulation results of a transonic stationary cascade with test ones shows that the above cal-
culation results are in relatively good agreement with the test ones. To discuss the applicable conditions of bowed and
swept blades in a transonic compressor, a numerical analysis was conducted of the flow fields in bowed and swept blades
having bending angles ranging from 0 degree to 30 degrees under a 0 degree incidence angle with the solidity being 1. 75,
1. 50 and 1. 25 respectively. The numerical analysis results indicate that the effectiveness of bowed and swept blades with
a high solidity is quite evident. The bowed and swept blades can transform the shock waves at the leading edge into
oblique ones and meanwhile weaken the intensity of blade passage shock waves, thus diminishing cascade losses caused
by shock waves. It can be verified that under transonic conditions, the magnitude of solidity is an important causative
factor in determining whether to use bowed blades or not in stationary cascades. Key words: diffusion cascade, bowed
and swept blade, solidity, transonic

= A Rotor Service-life Evaluation System for Large-sized
Steam Turbines Based on Finite Element Technology[ ., ]/WANG Kun, HUANG Shu-hong (College of Enewy
Source and Power Engineering under Central China University of Science and Technology, Wuhan, China, Post Code:
430074), HUANG Pei-wei, ZHANG Bo-lin (Hunan Electric Power Test and Research Institute, Changsha, China, Post
Code: 410007)// Journal of Fngineering for Thermal Energy &Power. — 2007, 22(3). —241 ~244

In combination with service-life evaluation theories and numerical analysis methods for medhanical stuctures, a study has
been conducted of a finite-element-based service-life evaluation system for rotors of large-sized steam turbines. A normal-

ized method was, adopted to process the boundary conditions. of .complicated actual heat exchange in rotors. The boundary
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conditions of heat transfer and mechanics theory have been automatically generated based on the historical operating data
and structural geometric parameters. A mesh dissection was conducted of a geometric model by using a Delaunay non-
structural automatic dissection algorithm. The load spectrum treatment and damage build-up were seamlessly inserted into
a finite-element analysis pwocess. On this basis, formed was an integrated system of rotor service-life evaluation based on
a complicated numerical method. The above system can provide such functions as the analysis of rotor steady-state and
transient temperature, stress and strain fields as well as the evaluation of rotor damage and sewice life, thus visually dis-
playing the distribution of rotor damage fields and their evolution, and at the same time overcoming some technically in-
tractable hindrances specific to traditional methods. Key words: steam turbine rotor, finite element, service life evalua-

tion, fatigue

CFD = Analysis and CFD ( Computational Fluid Dynamics) Nu-
merical Simulation of Steam Flow Excitation Force Leading to a Whirling of Steam Turbine Rotors| , | /LIU
Xiao-feng, LU Song-yuan (College of Energy Source and Environment under Southeast University, Nanjing, China, Post
Code: 210096)// Journal of Fngineering for Thermal Energy &Power. — 2007, 22(3). —245~249

During the whirling of a stean turbine wtor, its shafi center will deviate from that of the stator, thus pwducing a
Thomas/ Alford steam-flow excitation force leading to a loss of stability due to vibrations. In such a case, however, the
calculation formula of a traditional blade-tip clearance excitation force can not provide an overall and a correct evaluation
of the above force. With the whirling of the rotor and the secondary flow around the blade shroud being comprehensively
taken into account in rotating blade passages, the whirling-caused excitation force was analyzed based on the work done
by the steam. In the gland seal of the blade tip shroud, CFD values were used to simulate a three-dimensional viscous
flow field of the leaking steam, thus determining the magnitude of the steam excitation force. The research results show
that under the condition of a small static and dynamic eccentricity, the excitation force in the rotating blade passages in-
duced by the dynamic eccentricity of the rotor whirling is greater than that induced by the static eccentricity, and the pre-
swirling velocity of steam flows in the shroud gland has an important influence on the excitation force in the clearance.
The non-symmetric steam admission is another important source of the steam excitation force. Key words; steam turbine,

tip clearance excitation vibration, eddy whirling of wtor; computational fluid dynamics (CFD)

=A Study of the Influence of Brush-type Seals on Leaking Steam Flow
Characteristics[ , ] /LI Jun, YAN Xin, FENG Zhen-ping (Research Institute of Turbo-machinery under Xi’ an Jiao-
tong University, Xi' an, China, Post Code: 710049)// Journal of Engineering for Thermal Energy &Power. — 2007,
22@3). —250~254

By employing techniques for seeking a solution to Reynolds-Averaged Navier-Stokes equation based on an improved Dar-
cian porous medium model, a numerical analysis and study has been conducted of the law governing the influence of pres-
sure ratio and bristle pack thickness on the leaking steam flow characteristics of brush-type seals under the condition of a
given radial clearance. Based on the test data published for leaking steam flow rates of brush type seals, determined was
the pemeability coefficient of the porous medium of the bristle pack. By using the permeability coefficient of the bristle-
pack porous medium thus obtained, calculaied respectively were the leaking steam flow rates and flow patterns of brush
type seals at the ends of a shaft under the condition of 7 pressure ratios and 5 kinds of bristle pack thickness at a given
radial clearance. The calailation resulis indicate that both the pressure ratio and bristle pack thickness can influence the
leaking steam flow rate of a brush type seal. Under the condition of a given pressure ratio, the leaking steam flow rate
will decrease with an increase of bristle pack thickness. At a given bristle pack thickness, the leaking steam flow rate will
increase with an increase of pressuwe ratio. As the leaking steam flow rate of a brush type seal assumes appoximately a

linear variation relationship with. the pressure, ratio_and bristle pack thickness, the impact of the latter two items on the



