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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
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leaking steam flow patterns in a brush type seal can be virtually neglected. Key words: steam turbine, brush-type seal,

porous medium model, leaking steam flow rate, numerical simulation

10MW = A Method for Calculating the Strength of Wheel Disks of a 10
MW Helium Gas Turbine[ . /XU Jun, ZHANG Rui-yan, LIU Han (Harbin No. 703 Research Institute, Harbin,

China, Post Code: 150036 ), BAI Xiang-lin(College of Electromechanical Engineering under Harbin Institute of Technolo-
gy, Haibin, China, Post Code: 150001 )// Journal of Engineering for Themal Energy &Power. — 2007, 22(3). —255~
258

To date, the strength calculation and analysis of turbine disks has all along been conducted, using an “equal-thickness
ring method” theoty. As such a simplification has not taken into account the effect of rigidity of tenon and mortise boss on
force transmission, the disk rim stress values thus obtained may sometimes exhibit a sizable error, making it impossible to
analyze the stress concentration at the eccentric holes of the disk and at the root of tenon teeth. However, relatively accu-
rate stress analytic results can now be obtained by establishing a real entity model for a wheel disk of complicated struc-
ture through the use of sofiware Pro/ E and by performing a finite element analysis and calculation, using software AN-
SYS. By adopting the above-mentioned two methods, calculated and analyzed was a gas turbine disk together with several
stages of blades. Tt has been verified that the “equal-thickness ring method” theory can macroscopically reflect the force-
bearing status of the disk. In the meantime, it can be proved that the selection of various parameters for the finite element
method is correct, thus providing a technical reference for the strength analysis of other structures of a similar nature.

Key words: helium gas turbine, wheel disk, strength analysis, cntact stress

=A Super-low heating-value-fuel-fired Gas Turbine and Its Ther-
modynamic Analysis| ., ]/WANG Yan-jie, WENG Yi-wu, YIN Juan (College of Mechanical and Power Engineer-
ing under Shanghai Jiaotong University, Shanghai, China, Post Code: 200030), SU Shi (Commonwealth Science and In-
dustry Research Organization, Brisbane, Australia, Q14001)// Journal of Engineering for Thermal Erergy & Power. —
2007, 2@3). —259 ~263

On the basis of a catalytic combustion mode, presented is a method for utilizing super-low heating-value fuel. A descrip-
tion is given of the structural makeup and working principle of a gas turbine operating on the above fuel and combustion
mode along with an analysis of the relevant technical key points. The feasibility of a stable catalytic combustion of the
above fuel has been verified through tests. With a gas turbine rated at hundreds of kilowalls serving as an example, cal-
culated and analyzed was a themodynamic cycle of a gas turbine unit. The results indicate that a gas turbine plant firing
the above-mentioned fuel can be realized with an output of effective power, thus pwoviding a feasible method and basis for
the research and development of a super-low heating-value-fuel-fired gas turbine system. Key words: super-low heating-

value fuel, catalytic combustion, gas turbine characteristics, thermodynamic cycle

- = Elimination of Noise from Signals for a CODOG Plant Based
on a Wavelet Analysis [ , ]/TIAN Ying (College of Mechanical and Electronic Control Engineering under Beijing
Jiaotong University, Beijing, China, Post Code: 100044 ), LI Shu-ying (College of Power and Energy Engineering under
Harbin Engineering University, Haibin, China, Post Code: 150001)// Journal of Engineering for Thermal Energy &
Power. — 2007, 2@3). — 264 ~266

During the tests of a CODOG (combined diesel or gas tuibine) plant on a test stand, to eliminate the impact of various
kinds of noise and interference on measurement signals, minimize the test erwor of measured data and ensure a normal use

of the, test-data, - the following measures were, taken to realize the elimination of noise from_the, signals with the displace-



