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Abstract : A time-resolved particle image velocimetry (PIV) system is developed to investigate the boundary layer flow with
the effect of rotating Coriolis and buoyancy force. This time-resolved PIV system consists of a 10 Watts continuous laser diode
and a high-speed camera. The laser diode is able to provide a less than 1mm thickness sheet light, and the high-speed camera
can capture the 6400 frames per second with 1024×1024 pixels. The whole laser and the camera are fixed on the rotating
facility with 1 radius meters and up to 500 revolutions per minute, which can measure the boundary flow velocity in the
rotating channel with and without ribs directly at rotating conditions. To investigate the effect of buoyancy force, transparent
heater glasses are used to provide the constant thermal heat flux, and then the density differences are generated near the
channel wall, and the buoyancy force can be simulated when the channel is rotating. Due to the high temporal and spatial
resolution of the system, the proper orthogonal decomposition (POD) can be developed to analyze the characteristic of the
turbulent boundary layer flow at rotating conditions. With this rotating facility and PIV system, the velocity profile, Reynolds
shear stress, spatial and temporal correlation, and the POD modes of the turbulent boundary layer flow can be discussed.
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