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ABSTRACT: In this paper, droplet impact on a porous surface is experimentally investigated over a wide range of Weber
numbers and surface temperatures. Regime transition criteria have been deduced to determine droplet post-impingement
behaviour as a function of the Weber number and surface temperature for which a droplet impacting on a porous surface. Based
on the energy balance, an analytical model with improved boundary layer description is proposed to predict maximum
spreading of droplet following impact on porous surfaces when the effect of heat transfer is negligible. The results of the model
indicate that the spreading process after droplet impact on porous surfaces is governed by the viscous dissipation and matric
potential. The maximum-spread model predictions agreed well with experimental measurements reported in this paper and the
literature over a large range of Weber numbers and different porous surfaces.

Highlights:

*The dynamics of droplet impact on a heated porous surface is studied experimentally.

*A new impact regime map together with regime transition criteria is proposed to determine droplet post-impingement
behaviour.

«Significant differences are found between droplet impact on impermeable surfaces and porous surfaces.

*An analytical model with improved boundary layer description is developed to predict maximum spreading.

*The maximum-spread model predictions agree well with experiments.
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