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Introduction

There is still an ongoing need of high-fidelity
experimental data of particle-laden flows to
understand the complex interactions between
fluid and particles, particularly in solar thermal
receivers using high-loading, low-cost particles to
capture and store concentrated solar radiation.

Aim

This project aims to develop the microscopic
shadow velocimetry (μ-PSV) technique to
measure the particle velocities within free-falling
particle curtain, particularly focusing on the
development of an image process method to
achieve spatial resolution along the curtain
thickness.
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• The volume fraction of the curtain is larger
than 10−2, indicating that the curtain is in the
four-way coupling regime.

• The relative velocity difference between
particles at the edge and the centre is relevant
to the dropping height, and can be up to 38% at
a moderate height of around 200 mm.

• A spatial resolution of ± 0.5 mm along the
direction of optical view has been assessed.

• The μ-PSV technique is suitable for
measurements in dense particle-laden flows in
the four-way coupling regime.

• Dual-pulsed LED with a time delay of 33 μs.
• ±0.5 mm depth-of-field of the microscopic lens.
• 2048 × 2048 pixels spatial resolution of the

camera.

Zoom link: https://adelaide.zoom.us/j/6750633813?pwd=YWFoNXRGc2o0UWhmVG0vQWhhYUtxQT09
Passcode: 486212
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