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Method for analyzing flow losses-in turebmachinery by using
the measured results of stereoscopic particle-image vel ocimetry
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(National Key L aboratory of Science and-Technology-on Aero- Engines, School of Jet Propulson,
BeijingUniversty of Aeronautics and-Astronautics, Beijing 100191, China)

Abgtract.: A method to calculate the entropy production rate based on the measured ve-
locity flow fields was established-based-on the s milar processes between stereoscopic particle
image veloci metry (SPIV) measurement and large eddy s mulation (L ES). Comparing the tur-
bulence disspation rate estimated by several typical subgric-scale (SGS) stress models, it
can befoundthat the result calculated by the mixing model is most reasonable; however , the
coefficients-Csnand Cam should be well determined. Usng the mixing model the entropy pro-
duction rate of the complex flow fields near the rotor tip region measured by SPIV were ana
lyzed. The results show that at the design condition the losses are mainly caused by the tip
leakage vortex , while at the near-stall condition both the tip leakage vortex and the corner
vortex can bring large flow losses.

Key words: entropy; flow losses; PIV/ SPIV (particle image velod metry/ stereoscopic PIV) ;
compressor
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Table 1 Design parameters of \the compressor test facility
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