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Experimental and Numerical Characterization of Heat Transfer Behavior

and Crown Propagation Dynamics Induced by Droplet Impingement
Abstract:
In this study, hydrodynamics and heat transfer characteristics of a liquid droplet train impinging on a
pre-wetted solid surface have been investigated experimentally and numerically. Specifically, the
effects of high Weber number, droplet impingement frequency, droplet diameter and droplet velocity
on liquid film hydrodynamics and heat transfer have been evaluated using state-of-the-art
experimental instrumentation. Recently, crown propagation events were imaged using a high-speed
camera system given the high frequency of droplet impingement. The high-frequency droplet
impingement process was also simulated numerically using CFD software. Crown propagation
dynamics were evaluated and analyzed experimentally and numerically. As a result, a revised
theoretical crown propagation model based on numerical results has been proposed, which takes into
account the radial velocity distribution within the impinged liquid film at the moment of initial spot
formation. The revised theoretical crown propagation model gives accurate predictions, which are in
good agreement with the experimental results. Recently, the effects of double droplet streams on heat
transfer and film hydrodynamics have been studied experimentally and computationally. Results to
date show that Weber number and droplet spacing are key parameters in the development of
effective droplet impingement schemes for a host of applications.
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