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Spray cooling is a high flux heat removal technique considered for high power systems such as advanced lasers. The spray cooling with phase change and droplet impact can achieve heat fluxes up to 1000 W/cm2. Several experiments have been conducted using spray cooling in recent years and various designs of spray cooling devices are emerging. Theoretical understanding of the spray cooling heat acquisition phenomena is still in its infancy and a focused effort to develop a comprehensive numerical model is a prime importance to this field. 
Recently it is identified that computer modeling of nucleation boiling in thin film in the range of 70 μm will provide valuable information in the design of experiments for spray cooling. Further work on computer modeling of vapor bubble growth in thin film of liquid considering both vapor and liquid in the computational region and preliminary work on the effect of droplet impact on thin liquid film will be reported. The modifications to the incompressible Navier-Stokes equation to consider surface tension will be detailed. The free surface movement is modeled using level set method. The detail of the phase change process using the level set method will be described. The equations are solved using the finite difference method. The computed heat flux during vapor bubble growth in thin film and impact of liquid droplet on thin film will be reported.  The flow pattern and temperature distribution at different times will be graphically presented. 
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