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Power. — 2008, 23(4). —348 ~352

The material properties and structural parameters of turbine blades as well as rbine speed all feature randomness, result-
ing in a decentralization of blade frequencies. However, the stochastic finite element method has taken account of the ran-
domness of the blade parameters with the random characteristics of frequencies being obtained. With the material proper-
ties and stuctural parameters of turbine blades being treated as stochastic parameters and based on the stochastic varia-
tional principle, a stochastic finite element equation of rotating blades was derived with the establishment of the following:
a mass matrix, linear elastic rigidity matrix, geometrical rigidity matrix, the mean value of dynamic rigidity matrixes and a
first order variation matrix. In addition, presented was a method for calculating the mean value of natural frequencies, co-
variance and variation coefficients. Finally, a stochastic finite element analysis was conducted of the static and dynamic
frequencies of a 432 mm blade. The frequency variation degree caused by the stochastic variation of blade parameters was
quantitatively given, providing an analytic tool for the high reliability design of blades. Key words: turbine blade,
stochastic parameters, stochastic finite element, frequency

= A Method for the Thermodynamic Calculation of a Tur-
bocharger Unit with Different Inlet and Exhaust Ducts) ., ]/ JIN Jia-shan, LIU Long-bo (Marine and Power Col-
lege, Naval Engineering University, Wuhan, China, Post Code: 430033), JT Guang (Military Representative Office of Chi-
nese Navy Resident at CSICNo. 703 Research Institute, Harbin, China, Post Code: 150036)// Journal of Engineering for
Thermal Energy &Power. —2008, 23(4). —353 ~356

On the basis of the off-design condition characteristics data of a turbo-charger unit operating under the condition of de-
signed ducts, established werw the curves featuring the variation of the turbo-charger compression ratio, expansion ratio and
the efficiencies of various components etc. with the rotating speed of the unit. Then on the basis of the pressure balance
equation of the turbo-chaiger unit with the rotating speed serving as an independent variable, an iterative operation was
conducted of the pressure balance points of the unit fitted with various inlet and exhaust ducts, and its operating speed was
also detemined. The foregoing may avoid the inefficient process of frequently consulting the calculation charts, and result
in a simple and convenient method for calculating the off-design themodynamic performance of the marine turbo-chamger
unit in question. A specific case calculation shows that if there exists no significant difference between the wrsistance
charactleristics of inlet and exhaust ducts on the ore side and those of the designed ones on the other, the method under
discussion can guarantee the accuracy of the calculation results to be within a range acceptable for engineering design.
Key words: turbo-charger unit, working parameter, themodynamic calculation

=A Genetic Algorithm-based Platform for the Optimized Design of
Blade Profiles and its Applications] , ]/ LI Yu, FENG Tao, ZOU Zheng-ping, et al (National Key Laboratory on
Aeroengine Aerodynamics and Themodynamics, College of Enewy Source and Power Engineering, Beijing University of
Aeronautics and Astronautics, Beijing, China, Post Code: 100083 )// Journal of Engineering for Thermal Fnergy & Power.
—2008, 34). —357 ~362

In view of the ever growing role played by numerical optimization in turbo-machinery design, a design platform was devel-
oped for turbine blade optimization based on a genetic algorithm. By using the platform, an optimization analysis has been
conducted of two calculation cases along with the optimization of the bending and sweeping of the stacked generatrix of a
fan rotor blade and the optimization of three-dimensional blade thickness distribution for rotating blades in a single-stage
turbine. In addition, the optimized results were compared with those of the prototypes and an analysis was also conducted.
The comparison results show that the optimization design platform thus developed can be used for the three-dimensional
optimization of blades, effectively enhancing the blade perfomance and impwoving relevant flow conditions. A single-target
optimization can not guarantee that a turbine attains an ideal performance at all the operating conditions. The parameteri-
zation description of the blades is of major significance for the optimization and will eventually decide the quality of the fi-

nal optimized results. Key words: turbo-machinery, blade pmwfile, design platform, numerical simulation, genetic algo-
rithm (GA)



