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been predicted loose load of real jointed structure in an aeroengine by means of the model test
and investigated the factors which have influence on bearing capacity.

NUMERICAL MODELLING FOR GAS DUCT IN

TUBOANNULAR COMBUSTOR
Li Changlin, Yao Jixian, Liu Wei
(Northwestern Polytechnical University )

ABSTRACT A numerical approach to modelling of hot-gas duct in tuboannular
combustor is suggested. The modelling scheme is based on five controlling rules: top and
bottom curves on central profile, radii of top and bottom arcs of cross sections, and area of
cross sections. A three-dimensional hot—gas duct is regarded as a stacking of finite two—
dimensional cross sections constrained by the rules. A brief analysis of computed rules is
presented as well. As an example the hot-gas duct of SPEY engine is computed by using this
method. Comparison between the computed cross sections and real ones obtained from SPEY
technical drawings shows that the method is effective and practicable.

STUDY ON RELIABILITY DESIGN OF TURBINE BLADE
Shi Jinyuan
(Shanghai Power Equip ement Research Institute)

ABSTRACT A reliability design/ method—is presented for fatigue strength of
turbine blades. The method considers-static. stresses;—~dynamic _stresses and the blade
endurance strength as randomvariables. The scatter effects of the centrifugal tensile stress,
the centrifugal bending-stress and the gas bending stress-are taken into consideration when
the distribution parameters of static stresses are-determined. The scatter effects of the static
natural frequency, the dynamic natural frequency, the stimulus and the amplification factor
are considered as the ‘distribution parameters of dynamic stresses are determined. T he
distribution parameters of the blade endurance strength are determined under the condition
that the scatter effects of the corrosion correction factor, the surface quality correction
factor, the stress concentration correction factor, the dimension correction factor and the
material fatigue limit are taken into account. T he distribution parameters of the fatigue stress
and the fatigue strength for turbine blades are obtained by the plotting method from the
blade endurance strength graphs. The reliability of turbine blades can be estimated in the
designing stage by use of interference models for fatigue stress distribution and fatigue
strength distribution, which provides a scientific basis for designers to analyze and improve
reliability of the turbine blades.

EFFECT OF SOME LOAD FACTORS

OF BIRD IMPACT ON BLADE RESPONSE
Yin Jing (Narjing Aeronautical Institute)

ABSTRACT The effect of some load factors of bird impact on blade response is
analysed in this paper. These factors include momentum transfer, load-duration, loading
location, and spatial distribution of loads. The finite element method is used to compute the
nonlinear transient response of the blade by means of simulating a real blade with a
rectangular cantilever plate and simulating bird impact loads with shock loads. By computing
and comparing the response of the cantilever plate to various load factors, the following
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conclusions can be obtained: The local and total deflection of the blade are directly
proportional to momentum transfer to the blade. The load-duration affects directly the
deformation and stress states of the blade too. So the two parameters must be accurately
predicted when a load model is developed. It is also very important to correctly predict the
load location on the blade because the eccentric loads cause the greater deflection and
twisting. The spatial distribution forms for distributed loads seem to have a little effect on
blade response. The work which is conducted in this paper can provide the basis for the
development of the bird impact load model.

STRATEGIES FOR OPTIMAL DESIGN OF GAS TURBINE DISKS
Zhang Dongxu, Cheng Gengdong, Sui Yongkong, Shong Limin
(Dalian University of Technology)
Liu Xiangsheng and Chen Junyue
(Sherny ang Aeroengine Research Institute)

ABSTRACT A number of strategies for optimal design of the gas turbine disks
are proposed, which include separation of tenons design from -disk._design, rational
simplification of structural model, check on local constraints, optimal design based on elastic
analysis and further check based on elastoplastic analysis, multidevel /optimization by
grouping design variables. According to the strategies—a computer _program T DSOS is
developed for practical use. By applying the /strategies _and the program T DSOS, shape
optimization of gas turbine disk with light mass and low stress\level can be obtained and the
contradiction among high performance index, reliability and long-life expectation is better

solved.

A NEW FORM OF NUSSELT S DIMENSIONLESS EQUATION

Wang Feng, Hang Zhenxing, Xing Yuming
(Beijing /University of Aeronautics and Astronautics)

ABSTRACT It is expounded theoretically that C and m of the dimensionless
equation Nu= CRe Pr", which is in common use, should not be constant. This simple
dimensionless equation is unable to reflect accurately the heat transfer when Prandle number
equals 0. 001 7500. The authors made use of integral equations to solve the laminar flow
heat transfer problem of various field flow fields around a plate of Prandtl number 0. 001 to
7500. Another form of dimensionless equation is recommended which can describe the
functional relationship among Nusselt number, Raynolds number and Prandtl number more
accurately.

STUDY ON SECONDARY ATOMIZATION OF LIQUID

FUEL AT THE LIP OF THE FLAMEHOLDER
Yang Maolin, Huang Yong, Gu Shanjiang, Zhang Yingnian
(Beijing University of Aeronautics and Astronautics)

ABSTRACT An experimental investigation of secondary atomization of liquid
fuel at the lip of the flameholder has been completed by means of Malvern Particle-Sizer.
This secondary atomization has several features: Fine droplets occur in the high speed air
flow side, while gross droplets occur in the recirculation zone side; the velocity of air flow
(Va) has a predominant influence on the mean drop size (MMD) of the spray, the effect may



