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Numerical Simulation of Droplet Impacting on
Hot Porous Media Surface
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(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract:In order to study the fluid-thermal coupling problem of droplet impacting on hot porous media surface, a
triangular sawtooth model was established to characterize the surface roughness of porous materials. A two-dimensional
axisymmetric model was used to simplify the calculation of three-dimensional problems. Volume of fluid ( VOF) method
was used to track the change of two-phase interface during the droplet deformation, and RNG k-epsilon model was used
to calculate the effect of turbulence. The results show that the larger We number of droplet, the stronger the wetting
ability and the better the cooling effect of porous materials; the higher the surface temperature of porous material T is,
the more permeable the droplet is and the better the cooling effect of porous material is. The smaller the specific heat
capacity c, of droplet is, the more permeable the droplet is, but the worse the cooling effect on porous material is. The
larger the surface roughness R, of porous materials is, the worse the wetting ability of droplets is, but the cooling effect
of porous materials is increased. The research results have some reference significance for the surface wetting,
permeation and heat transfer of porous media.

Keywords : droplet ; porous media ; fluid-thermal coupling; VOF ( Volume of Fluid) ; RNG k-epsilon model ; permeation
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Physical model
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Figure 2 Droplet deformation
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Figure 3 Triangular sawtooth model
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Table 1  Physical parameters of three materials
e R p/ WA ¢,/ SR BIFE RIS 0/ Ay oA
(kg m™) (Jokg 'K (Wem 'K Ww/(Pa-s) (Nem) Ber/ ()
TE Bk 667.5 2 233.00 0.122 25 0.000 41 0.020 1 5
7K 998.2 4 182.00 0.600 00 0.001 00 0.072 8 75
NG 5572.8 502.48 2.700 00
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Figure 4 Vatiation of spread factor 8 varies with

dimensionless time ¢~
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Table 2 Comparison of simulation and experimental

data in cooling experiment of water impingement on

hot porous stainless steel plate
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Table 3  Physical parameters of water, air and porous

aluminum plate at room temperature
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