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= The Use of Boundary-element Analytic Sensibili-
ty Analysis in the Optimized Design of Combustor-casing Structural Members| , | [ZHANG De-xin, AN Wei-
guang, LIU Gang et al (Department of Astronautical Engineering, Harbin Engineering University, Harbin, China, Post
Code: 150001) /flournal of Engineering for Themal Enewy &Power. — 2005, 20(6). —599 ~602

The optimized design of combustor-casing structural members can serve as an important measure for improving stress con-
centration conditions, preventing thermal defomationrrelated damages and enhancing their load-bearing ability. During
the optimized design of these structural members the authors have employed the technology of boundary-element analytic
sensibility analysis for axisymmetric members and combined this techmology with the general algorithm of shape optimiza-
tion design. On this basis a shape optimized design was conducted for combustor-casing structural members being subject-
ed to a plare stress. In optimizing combustor-casing structural members a multi-objective problem was tackled by using a
weighted summation method, and satisfactory results were finally achieved. Key words: combustor casing, axisymmetuy,

boundary element, optimization design

= Optimized Aerodynamic Design of Multi-blade Rows of an Axial Com-
pressof . | /YU Han, YUAN Xin (Department of Themal Energy Engineering, Tsinghua University, Beijing Chi-
na, Post Code: 100084) /[Journal of Engineering for Thermal Energy & Power. — 2005, 20(6). —603 ~606

An aerodynamic design optimization of the radial-stacked version of the first three rows of blades was conducted for a
multi-stage axial compressor. With commercial software iSIGHT serving as a platfom an experimental design method was
used for the above version to conduct a preliminary exploration of the whole space being searched, adopting a secondary
pogramming algorithm of wnsecutive series for localized optimization search. Furthermore, commercial software NUME-
CA was utilized to make a numerical evaluation of the viscous flow field. Calculations of the compressor performance un-
der all operating conditions indicate that without a decrease in flow rate and pressure ratio the blade profile after the opti-
mization will undergo a performance improvement under both design and off-design operating conditions. Key words: ax-

ial compressor, blade, design of experiment, sequential quadratic pogramming, optimization

=Three-dimensional Blade Profile Optimization for a High Pres-
sure-ratio Transonic and Centrifugal Impeller] , | /MA Sheng-yuan, CHEN Ying (Harbin No. 703 Research In-
stitute, Harbin, China, Post Code: 150036), YANG Ke, et al (Fluid Engineering Technology Co. Lid., Beijing, Chi-
na, Post Code: 100081) /fJoumal of Engineering for Thermal Energy &Power. — 2005, 20(6). —607 ~610

With the help of software Fine Design?)D and a CFD (computational fluid dynamics) method the optimization design of a
three-dimensional blade profile was carried out for a high pressure-ratio transonic and centrifugal impeller. The optimiza-
tion results in an efficiency enhancement of 1.05%; with a simultaneous increase in pressure ratio and flow rate. Fiom an
analysis of geometric changes it has been found that relative to root and average-diameter section blade profile the blade-
tip profile optimization is a more effective means for enhancing the efficiency of the transonic and centrifugal impeller.

Key words:; centrifugal impeller, mmputational fluid dynamics, high pressure-ratio, transonic



