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Design and Analysis of Zero-Stage for a Gas Turbine
Low Pressure Compressor

JIANG Xiang-yu,DENG Qing-feng, WANG Zuo-xin, WANG Xu,
( No. 703 Research Institute of CSIC,Harbin,China,Post Code: 150078 )

Abstract: Based on the prototype of a marine gas turbine 8-stage low pressure compressor,an innovation
design with zero-stage addition is carried out. After analyzing detailed and selecting reasonably the matc-
hing point of the prototype compressor, one-dimensional and two-dimensional detailed aerodynamic de-
signs for the zero-stage are conducted. At last, the three-dimensional modeling is also used for the zero-
stage blade design. The new design 9-stage compressor numerical results show that the massflow is
123 kg/s, the total pressure ratio is 6. 125, the isentropic efficiency is 88.3% ,and the surge margin is
32.8% at the design speed of 7 450 r/min. All of the results above meet the design target. The flow-field
of the front zero-stage matches well with the rear prototype compressor stages. The Analysis on the off-de-
sign performance of the new compressor indicates the surge margin of main operating conditions also meets
the design requirement of 10% .
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Tab. 1 Main design parameter difference between the

retrofit compressor and the prototype compressor
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Fig. 1 Process of adding stage for compressor
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Fig. 2 Matching point selection method
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Fig. 3 Locations of matching points for the

prototype compressor
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retrofit compressor and the prototype compressor
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Fig. 5 3D model for retrofit compressor blade
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