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Development of High-Efficiency Centrifugal Compressor for Turbo Chiller
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A high efficiency 2-stage compressor was developed for large capacity air conditioning equipment. The goal of COP
( Coefficient of Performance ) of the turbo chiller was more than 6.0, COP of 6.4 for the chiller size of more than 1 000 USRt,
which is the highest COP in turbo chillers. In order to satisfy COP of more than 6.0, it was required to develop the new
centrifugal compressors the efficiency of which was much higher than conventional centrifugal compressors’ efficiency. CFD
was successfully applied to the new compressor designing. The turbo chiller with the new 2-stage compressor achieved COP
of 6.3 for the chiller size of up to 700 USRt. It is expected that the turbo chiller with the new 2-stage compressor will satisfy
the target performance. The aerodynamic design of the 2-stage compressor is explained with a brief introduction of centrifugal

COmpressors.
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Fig. 1 Chiller heat cycle
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Fig. 2 Economizer cycle
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Fig. 3 Schematic of turbo-compressor test facility and compressor characteristics
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Fig. 4 Centrifugal compressor impeller
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Fig. 5 Impeller arrangement of 2-stage centrifugal compressor
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Fig. 6 Pressure force on compressor axial load
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Fig. 7 Conventional and latest impeller shapes
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Fig. 8 2nd compressor impeller relative Mach number distributions at shroud section
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Fig. 9 Impeller performance
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Fig. 10 1st-stage compressor performance ( comparison between Fig. 11 Connecting conditions of the 1st and 2nd compressors
CFD and test results )
(a) FTEMR (b) ETHEARTF

1A a—)

B AL

12 1 BEH A 71— ) & B L% © CFD fEAT

Fig. 12 CFD results of 1st compressor scroll and connecting pipe
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Fig. 13 CFD results of the 2nd-compressor inlet
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