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Numerical Study of Heat Transfer Associated with Droplet Impact
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Abstract

Numerical analysis of the heat transfer associated with droplet impact on a hot solid surface is
performed by solving the equations governing conservation of mass, momentum and energy in the
liquid and gas phases. The deformed droplet shape is tracked by a level set method which is modified
to achieve volume conservation and to include the effect of contact angle at the wall. The numerical
method is validated through the calculations for the cases reported in the literature. Based on: the
numerical results, the heat transfer rate is found to depend strongly on the droplet spread radius.
Decreased advancing/receding contact angles enlarge the splat radius and in turn enhbance the wall heat
flux. The effect of impact velocity on the droplet spread is reduced as the droplet size decreases.
Also, droplet atomization is observed to significantly enhance the heat transfer rate and the effect is
pronounced for a smaller size of droplet. An existing model equation to predict the maximum spread
radius is improved for application to a micro droplet.
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Fig. 2 Variation of contact angle with contact line
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Fig. 4 Velocity and temperature fields associated
with droplet impact for 8,=70° and

0,=37°
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