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Experimental measurement of the penetration of a droplet into

a granular medium using laser and fluorescence
ZHONG Zhe-han'" , ZHUO Jian-kun', YAO Qiang"”’
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Tsinghua University, Beijing 100084, China;
2. Department of Energy and Power Engineering , School of Electric Engineering ,
Xinjiang University s Urumqi 830046, China)
% Corresponding author , E-mail ; zzhthu@qq. com

Abstract: To analyze the fast penetration of a 3D droplet into a granular medium and its flow, an
optical measuring system comprising a laser, fluorescence, and a high-speed camera has been
developed. The system consists of three parts: the penetration segment, wherein droplets contact a
medium, adding index-matched fluids to reduce light scattering; the optical signal acquisition
segment, which captures the liquid morphology in the medium at different conditions and performs a
quasi-3D measurement using laser sheets; and the data processing segment, which analyzes

experimental data. The moving distance, speed, and acceleration of the droplet in diverse directions at
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different times are measured to describe such dynamic process. Moreover, the data can support the

establishment and verification of the dynamic theory, comprising force, momentum, and energy. The

spatial resolution of this system is 0. 02 mm, and its time resolution is 0. 5 ms. They can address

requirements such as real time, strong stabilization, and high spatial and desired time resolutions.

Key words: optical measurement; laser and fluorescence; droplet; granular medium; impact; penetration
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Fig.2 Schematic diagram of laser sheet measurement
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