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We proposed a Venturi-type unsteady flowmeter. The proposal was supported by

theoretical analysis, numerical simulations, and experimental verification. This achievement
enabled the investigation of the dynamic characteristics of turbo machinery through experiments.
Additionally, we measured the dynamic characteristics of a turbofan experimentally and numerically,
revealing that the slope of the performance curve during unsteady operation is larger than that
during quasi-steady operation.
We also developed a real-time estimation technique for the internal flow field of turbo machinery
under quasi-steady conditions. By focusing on the mode decomposition and reconstruction technique of

images using singular value decomposition, we devised a mode decom?osition and reconstruction
technique for flow fields. It was found that the predicted flow field based solely on measurement
data closely matched the results obtained from computational fluid dynamics (CFD) simulations.
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Unsteady venturi flowmeter
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