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Aerodynamic Three Dimensional Geometry and Combustor Design for the
Compressor of the Medium Speed Diesel Engine Turbocharger
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ABSTRACT

An aerodynamic design for centrifugal compressor which was applied to medium speed diesel engine has
done. First of all, exact compressor specifications must be defined by accurate engine system matching.
This matching program has been developed. Using the meanline prediction method, geometric design and
performance curve for compressor was done and verified by comparing three dimensional viscous CFD
results. The deviation at the design point was about 2.3%.

Combustor has been designed and manufactured for the performance test of medium speed diesel engine
turbocharger. Fuel nozzle of combustor was designed and performed by PIV and PDPA test equipment.
Through these results, spray characteristics were studied and flow coefficient equation was deduced.
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Table 1 Design procedures for turbocharger
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Fig. 4 Pressure distribution for the impeller
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Table 6 Comparison between design and analysis results
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Fig. 5 Perfomance map for meanline
predictions and CFD analyses
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Table 9 Flow distribution rates at each position
for the combustor liner (unit : kg/s)
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Table 10 Spray characternistics for different fuel nozzles
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