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This thesis has studied and simulated the process of time dependent film boiling on the
surface of a sphere under the condition of laminar flow of the cooling fluid. A computer program
was developed to calculate the temperature inside a sphere, the film thickness occurred with
respect to a time and the film departure rate.

The spheres considered in this work were made of solid stainless steel with the initial
temperature that were more than the boiling point of the cooling fluid and with the radii of 5.56
10 and 25.4 millimeter. The calculated results of the temperature profile inside the spheres were
similar — having the same decreasing patterns of the temperature along their radii with respect to
time. As the heat was transferred from the sphere to the cooling fluid, it caused the film boiling on
the surface of the sphere at the rate that was also varied with the time. The film boiling showed
the trend that the vapor film in the frontal part of the sphere was thinner than the rear part. On the
other hand, over period of the film boiling, the departure of the vapor bubbles from the film was
also observed. The film departure rate was derived from the experiment data show that it could be
described as the difference between two exponential functions that respectively described the
effect of the heat transfer rate from the sphere to the film and the heat transfer rate from the film

to the cooling liquid.





