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Numerical Simulation of Droplet Impacting on
Thermostatic Porous Media Surface
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Abstract; In order to explore the effect of physical parameters of porous media on droplet impact dynamics, the droplet

deformation process was numerically investigated from surface temperature (T,), porosity (@), average particle

diameter (d,) and contact angle (@) of thermostatic porous materials. Numerical simulation was carried out with the

help of computational fluid dynamics software FLUENT. Based on the assumption of local thermal equilibrium (LTE) ,

the spreading and penetration processes of droplets in the macroscopic generalized porous media model were observed. It

is found that droplet spreading and penetration are in competition with each other. The higher the surface temperature of

thermostatic porous media is, the stronger the permeability of droplet is; the larger the porosity is, the larger the

penetration depth of the droplet is; the smaller the average particle diameter is, the larger the droplet spreading radius

is; the larger the contact angle of droplet is, the worse the wetting performance and the smaller the spreading radius are.
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Figure 1  Physical model
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Figure 2 Change of r* and ¢, with ¢”
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Figure 3 Droplets deformation at different time in experiment and simulation
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Table 1 ~ Physical parameters of water, air and

porous aluminum plate at room temperature

ok W p/ A ¢,/ WY BN

#F (kgem™) (Jokg™' cKT)(Wem™ -K™') (mPa-s)

7K 998.200 4182.00 0.600 0 1.003 0
25 1.225 1 006.43 0.024 2 0.017 9
ZAL5EMR 2 719.000 871.00 202.400 0
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