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Post Code: 150001) //Journal of Engineering for Thermal Energy &Power. — 2006, 21(2). —140~144

A numerical oplimization program based on a gradient method has been developed. Furthemore, in conjunction with a
pogram for solving three-dimensional viscous flow fields a three-dimensional aerodynamic optimized design was conducted
of transonic compressor rotating blades with the aim of maximizing the adiabatic efficiency. First, a chord-wise sweep op-
timization design was pefomed with an increase in adiabatic efficiency amounting to about 0. 65% being achieved.
Then, an optimization design was conducted to the camber line of the blade pofile, thus obtaining the final blade. As
compared with a prototype blade, the adiabatic efficiency can be enhanced by as high as 1. 05%5. It has been found that
a swept blade alone can bring about only a rather limited improvement in aerodynamic performance. A cmbined opti-
mization design involving both a chord-wise sweep and a camber line can lead to a significant improvement in flow condi-
tions in a blade row and also a fire off-design performance. Key words: compressor, swept rotating blade, camber line,

Navier-Stokes equation, optimization design

= Correlation-integral Analysis of the Aerodynamic Instability of
an Axial-flow Compressor] , ]/ WU Yun, LI Ying-hong, ZHANG Pu, SONG Hui-min (Engineering College un-
der the Air Force Engineering University, Xi” an, China, Post Code: 710038) // Journal of Engineering for Thermal En-
ey &Power. — 2006, 21(2). —145~149

Investigated was the aerodynamic instability problem of an axial-flow compressor during throttling tests. A nonlinear corre-
lation-integral method was employed to analyze static pressure signals along the compressor casing-wall surface. The re-
sults of the analysis indicate that correlation-integral values of the static pressure signals at a given point of the compressor
stator passage casing-wall surface will undergo regular changes, depending on the engine operating conditions, and reflect
the flow separation conditions at corresponding locations. The correlation-integral values of static pressure at various-stage
stator chamnel casing-wall surface along the compressor flow passage can reflect the flow matching status at the blade tip of
the various compressor stages under different operating conditions. The correlation-integral values of the static pressure of
the compressor first stage stator casing-wall surface reflect the impact of the bleed valve’ s switching state on the rotor end-
wall flow regime at intermediate and low-speed operating conditions. The study conducted by the authors indicates that
the correlation-integral analysis regarding the above-mentioned static pressure signals can serve as a kind of effective
means for monitoring and diagnosing the compressor aerodynamic stability. Key words: compressor, aerodynamic insta-

bility, correlation integral, experimental investigation

= Calculation Model for the Off design Performance of
an Axial-flow Compressor Based on an Elementary Cascade Method] , |/ ZHANG Xue-lei, WANG Song-ling,
CHEN Hai-ping, et al (Education Ministry Key Laboratory of Power Plant Equipment Condition Monitoring and Control
under the North China University of Electric Power, Baoding, China, Post Code: 071003) //Journal of Engineering for
Thermal Energy &Power. — 2006, 21(2). —150 ~155

On the basis of an elementary cascade method a calculation model for the off-design peformance of an axial-flow compres-
sor has been set up. Through the use of a variable specific-heat equation the themnodynamic parameters of airwere calcu-

lated with the general characteristic curves showing pressure ratios,, isentropic, efficiency, corrected consumed power and



