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This thesis studied the variation of the internal temperature over time for the freely falling
metal sphere that underwent the process of film boiling. The experimental rig was conducted to
measure the temperature in and on the surface of high temperature metal sphere. The metal sphere
was made of the stainless steel with the size of 25.4 mm in radius. The initial temperature of metal
sphere was between 200-500 °C. The thermocouples were attached in the sphere at a point half the
radius away from the surface and on the surface of metal sphere. The water was used as the coolant in
the tank with the height of 2 m.

The experimental results for the surface temperature were applied as the boundary condition
for a computer program which was based on the analytical model for the heat conduction equation in a
sphere. This computer program was created to estimate the distribution of the temperature in a sphere
with respect to time. The experimental results for the temperature in a sphere were compared with the
calculated results from the computer program. The comparison indicated that the computer p’fogram
could reasonably predict the temperature in a sphere for this experimental condition. The calculated
results showed that, for the period of time that was of interest, the variation of the temperature
occurred only near the surface of sphere. For the region around the center of the metal sphere, the
temperature was not affect. This explained that the film boiling during the heat transfer process

resisted the heat transfer process from the sphere to the coolant liquid.





