
A study into the interaction between nucleation sites in boiling heat transfer
by Francis Edwin Keller

A thesis submitted to the Graduate Faculty in partial fulfillment of the requirements for the degree of
DOCTOR OF PHILOSOPHY in Chemical Engineering
Montana State University
© Copyright by Francis Edwin Keller (1963)

Abstract:
Interest in the field of boiling heat transfer has brought about increased interest into the problems of
what is going on at each individual site during nucleation and what, if any, interactions exist between
sites. This research project was designed to investigate both individual sites and the interactions
between sites when more than one exist.

The research was divided into two parts. • The first part consisted of a mathematical prediction
involving idealized systems. The second part consisted of reproducing experimentally the idealized
systems in the laboratory and of verifying or refuting the predictions.

. The study involved single sites of various sizes, two sites of equal size at various distances apart, two
sites of different sizes at various distances apart, three sites of equal size on the vertices of an
equilateral triangle at various distances apart, and three sites of equal size in a line at various distances
apart. The heat transfer during nucleation was obtained for temperature excesses ranging from five to
twenty-five degrees Fahrenheit.

The mathematical prediction scheme predicted a heat transfer during nucleation as compared with the'
experimental value that was generally within the inaccuracies of the measuring equipment for all of the
cases under study. 
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