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ABSTRACT

Tip clearance of centrifugal compressor affects the performance. Larger tip clearance results in
lower efficiency. What really affects the performance is the running tip clearance, not the cold tip
clearance. When the compressor is operating, blade strain and the pressure difference between
impeller backplate and hub affects the running tip clearance. This paper describes measured running
tip clearance and its effects on the performance of centrifugal compressor. Cold tip clearance
before operation was O.4mm and running tip clearance varied from 0.86mm to 0.25mm with
impeller exit pressure. As the pressure at impeller exit increases, the running tip clearance tends to
decreases. The target running tip clearance for compressor at 100 % speed was 0.3mm, and it

turned out to be exactly 0.30 mm from experiment.
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Fig. 1 Pressure around the impeller and tip clearance
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Fig. 2 Meridional view of test compressor and
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Fig. 3 Picture of instalied compressor impeller

Table 1 Specifications of compressor for microturbine

Diameter of impeller (mm) 153.24
RPM 60740
Pressure ratio 42
Isentropic efficiency (%) 81.0
Number of impeller/splitter blades 13/ 13
Type of diffuser channel ditfuser
Number of diffuser vanes 24
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Fig. 4 Flow chart for running tip clearance data
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9. 8 Locations of static pressure taps in the channel diffuser
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