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(Aerodynamic Design and Analysis of a Centrifugal Compressor
in a 40kW Class Turbogenerator Gas Turbine)
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ABSTRACT : Procedures and results of aerodynamic design of a centrifugal compressor are
presented for development of a 40kW class turbogenerator gas turbine. Specification of higher
level of total pressure ratio of 4 and total efficiency of 80% requires advanced methods of design
and analysis. In the meanline design/analysis, a method with conventional loss modeling and a
method with the two-zone model are alternately used for more reliable prediction. In the impeller
blade generation, a series of Bezier curve are combined to produce meridional contours and
distributions of blade camber angle and blade thickness. Intermediate profiles of blades are
repeatedly produced and changed to be finally fixed through quasi-three dimensional Euler flow
analysis. Three dimensional compressible turbulent flow analysis is then performed for the impeller
to be confirmed in the final step of design. Satisfactory results in the aerodynamic performance
are obtained, which assures that there is no need of aerodynamic re-design.
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Fig.3 Predicted Performance Curves of Centrifugal Compressor
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Fig.8 Relative Velocity Vectors on Mean H-S
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Fig.11 Relative Velocity Vectors on Mean B-B Section
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