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ABSTRACT

Wet compression technology reduces the temperature inside the compressor by spraying water droplets at the inlet of the

compressor to improve the turbine output. This technology improves compressor performance and efficiency by reducing

compression work and compressor exit temperature. Wet compression technology affects compressor aerodynamic performance

depending on variables such as droplet sizes and mass flow rate. This analysis has concentrated on the aerodynamic

performance with droplet diameter in wet compression technology. As a result, the centrifugal compressor applied with wet

compression technology showed lower exit temperature and increased pressure ratio than the conventional centrifugal

compressor. In addition, the compressor performance varied by droplet diameter, and the best performance was shown when

the droplet diameter was 2 pm. These results confirmed that wet compression technology improves the performance and

efficiency of centrifugal compressor.
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Fig. 1 (a) Configuration of centrifugal compressor(NASA CC3)
and (b) computational modeled of centrifugal compressor
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Table 1 Design specifications of the centrifugal compressor

Impeller Geometry
Number of full blades/splitters 15
Impeller inlet radius at hub[.D), ] 41 mm
Impeller inlet radius at shroud[ D, ] 105 mm
Impeller exit radius[ D, ] 73 mm
Vaned Diffuser Geometry
Number of vanes 24
Diffuser inlet radius[ D, ] 232.76 mm
Diffuser exit radius[ ;] 450.81 mm
Blade height[ D,;] 17 mm
Outlet
Dy
Diffuser
Splitter
D, Dy
Inlet
Dy, 1 Dy Impeller

Fig. 2 Geometrical configuration on the meridional plane
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Table 2 Boundary conditions of centrifugal compressor

Fluid
Rotating speed 21,789 rpm
Fluid Air ideal gas
et Total pressure 101.325 kPa
Temperature 288.15 K
Outlet Average static pressure 410 kPa
Interface Stage(Mixing-Plane)
Droplet
Droplet Water
Droplet temperature 288.15 K
Number of droplet 10000
Droplet diameter 2 pm
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Fig. 4 Comparison results of the total pressure ratio
(a) and isentropic efficiency (b) vs, mass flow rate
between experiment’® and CFD
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