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Performance Analysis of Centrifugal Compressor
in Wet Compression

Jeong-Seek Kang* - Bong-Jun Cha* - Soo-Seok Yang*

ABSTRACT

The energy consumed by compressor in gas turbine is equivalent to 30~50% of energy produced by
turbine and, therefore, research on reducing compression work is important in increasing the efficiency
of gas turbine. One of the method to reduce the compression work is to inject small water droplets
into the compressor. This method decreases the compression work by decreasing the compressor exit
temperature through the evaporation of water. Researches on wet compression, up to now, are focused
on thermodynamic analysis of wet compression where the decrease of exit flow temperature and
compression work is demonstrated. This paper presents an thermodynamic and aerodynamic analysis

of wet compression in centrifugal compressor for microturbine.
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Table 1 Specifications of centrifugal compressor

Diameter of impeller (mm) 153.24
RPM 60740
Pressure ratio 42
Isentropic efficiency (%) 81.0
Number of i 11 litter
of impeller/sp 13/ 13
blades
channel
Type of diffuser )
diffuser
Number of diffuser vanes 24
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Fig. 1 Compressor exit temperature T2(K) in wet
compression process
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compression process
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Fig. 3 Decreased impeller exit flow angle(degree)
in wet compression process
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Fig. 4 Compressor exit temperature(K) at design
flow rate through wet compression
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Fig. 5 Relative humidity at design flow rate
through wet compression process
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