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Aerodynamic Design of Centrifugal Compressor for AT14 Turbocharger
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High boost pressure is required to increase the specific output power of diesel engines. The pressure ratio of compressors
for turbochargers has been increased to meet these engine requirements. IHI developed a new turbocharger, AT14 mounting a
high pressure ratio centrifugal compressor, for 500 kW class diesel engines. In high pressure ratio centrifugal compressors, it is
expected that the complicated flow characteristics related to occurrence of shock wave will deteriorate compressor efficiency
and operating range. To avoid these problems, several countermeasures were taken in the aerodynamic design of AT 14 centrifugal
compressor. Newly designed compressors were realized with the expected performance, stage pressure ratio, and efficiency. This
paper outlines the aerodynamic design of the centrifugal compressor for AT 14.
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Table 1 Compressor specification
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Fig.1 Conventional compressor performance and specification
of new compressor
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Fig. 4 Design of vaned diffuser height with 1-D analysis
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Fig. 8 Comparison of compressor performance between initial and final design
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Fig. 11 Measured and calculated static pressures at exit of vaned diffuser
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