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ABSTRACT

It is necessary to design a compressor with high pressure ratio that satisfies the IMO(international maritime organization)
NOx emission regulation for the marine diesel engine. Impeller was designed using the modified slip factor with the flow
coefficient. The main purpose of this study is to investigate the sensitivity of the compressor performance by the vaned diffuser
geometries. The first vaned diffuser type was based on a NACA airfoil, the second was channel diffuser, and the third was
conformally transformated configuration of a NACA65(4A10)06 airfoil. The sensitivity of the performance was calculated using
a commercial CFD program for three different diffuser geometries. The channel diffuser showed the wide range of operation
and higher pressure characteristics, comparing with the others. This is attributed to the flow stability at diffuser. Combined with
this results with impeller design, the optimized compressor was designed and verified by the test results.
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Fig. 1 Compressor design parameters vs pressure ratio
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Fig. 6 Designed impeller

(a) Airfoil diffuser (A type)

(b) Channel diffuser (B type)

(c) NACA 65-(4A10)06 diffuser (C type)
Fig. 7 Configuration of three different diffusers
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Fig. 9 Designed compressor casing
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Fig. 10 Configuration for compressor modeling

Table 2 Governing equations and boundary conditions

Continuity
Governing equations Momentum(x,y,z)

Turbulent

Operating fluid Air

Inlet pressure 100,000(Pa, total pressure)

Flow rates 473 m%s

Boundary 1 1ot temp. 25 “Cltotal)
cond.

Interface Frozen rotor method

Turbulent Standard k-¢ model

Wall condition Adiabatic
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