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Development of VGS Unit ( STEP4 ) for RHV4 Turbocharger
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As emission regulations are increasingly tightened worldwide, the development of fuel-efficient diesel engines that are
less burdensome on the environment is progressing. When coupled with engine downsizing, VGS ( Variable Geometry System )
turbochargers are very effective in reducing diesel engines’ fuel consumption and emissions. As further engine downsizing is a
major trend, there are strong demands to increase the power density of VGS turbochargers while improving their performance
and reliability. To meet such demands, a new VGS turbocharger with improved turbine performance and reliability has been
developed. This paper introduces key technologies adopted for the new VGS turbocharger, such as clearance flow control,

improved VGS structure, MIM ( Metal Injection Molding ; a new technique ), and new materials.
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Fig. 1 Structure of VGS turbocharger
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Fig.2 Total pressure distribution around nozzle side clearance
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Fig. 4 Turbine performance
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Fig. 5 Turbine efficiency after change to nozzle side clearance
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Fig.3 Comparison of entropy in turbine wheels
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