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Abstract: Particle-laden droplet impact on heated surfaces is a complex thermo-fluid phenomenon
involving strong coupling among droplet deformation, particle motion, phase change, and interfacial heat
transfer. Understanding and quantifying these coupled dynamics is important for engineering applications
such as additive manufacturing, spray coating, and spray cooling. In comparison with single-phase droplet
impact, particle-laden droplets introduce additional governing factors, including particle size and particle
volume fraction, together with conventional impact parameters such as the Weber and Reynolds
numbers.

In this seminar, | will focus on ice-particle-laden droplets impacting heated surfaces. Such droplets can
potentially enhance heat transfer through both the latent heat of melting and particle-induced
disturbance of thermal boundary layers. However, direct quantification of the transient interfacial heat
transfer during impact remains highly challenging. To address this issue, we developed a high-speed
measurement technique that enables simultaneous measurement of interfacial temperature, interfacial
heat flux, and droplet impact dynamics. The method employs an infrared (IR)-transparent substrate
coated with an IR-opaque and emissive ITO layer, combined with a high-speed IR camera operating at
1,000 fps. Owing to the visible transparency of the substrate, high-speed visible imaging can also be
performed simultaneously to capture droplet deformation and particle motion. | will present
experimental results for ice-particle-laden droplet impact obtained under different Weber numbers,
Reynolds numbers, and mixture compositions. In addition, | will discuss a modelling approach, based on
the classical close-contact melting (CCM) theory, to interpret the local heat transfer beneath moving ice
particles in the thin spreading liquid film after impact.
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