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ABSTRACT

The research’s objective was to study the design and the performance analysis
of the annular air diffuser. The inside-flow pattern was also studied with relying on
CFDRC, the commercial computational fluid dynamics software. The research works
were separated in three stages; firstly the experiments on the rig test, the numerical
analysis by employing the CFDRC for the second, and finally, the results comparison
and analysis was considered. The experiments on rig test were conducted by varying
the compressor impellor speed in the range of 5,000-45,000 RPM, corresponding to
0.06-0.45 for air-inlet Mach number of the diffuser. From the experimental results, the
measured air velocity was considered to be the inlet boundary condition in the case of
the numerical analysis, which satisfied the constituent equations system by relying on
the finite volume method. The flow pattern was studied by the assumption of three-
dimensional adiabatic compressible flow and the turbulent flow was verified with the
standard high Reynolds number k-epsilon model. The numerical solutions simulated
the details in flow pattern within the diffuser all included; air flow path, the flow layer
separation, the local pressure increments. The numerical approach of increasing
pressure, the pressure coefficients were compared with the experimental results. It
was found that the differentiation was in the range of 44-88% and the variations were
in the same trend.



