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Internal Flow Measurements of Turbomachinery using PIV
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In the design process of turbomachinery, it is important to understand and predict the internal flow since it directly influences
product performance. There are many design tools that can be used to visualize the internal flow and one of the best in recent years
is numerical simulation. However, simulation is still not a practically applicable tool for predicting the occurrence of unstable
flow, which is of primary concern in turbo compressors. To overcome this difficulty, developing measurement techniques will
play an important role in addition to the development of large scale simulations. In this article, a flow velocity measurement
technique called PIV developed relatively recently is discussed and measurement results of rotating stall phenomenon in

centrifugal compressor vaneless diffusers are introduced.
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Fig. 1 PIV measurement principle
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Fig. 2 Example of measurement in rotating blade passage
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Fig. 5 Cross section of the test compressor
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Fig. 6 Diffuser wall pressure during rotating stall
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Fig. 9 Cross correlation function composed from two pressure signals
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Fig. 11 Measurement procedure
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