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Summary

Practical experience showed the need for quantitative data
on the fouling of evaporator surfaces. This data was accu-
mulated by means of an alternating and direct current resis-
tance thermometer device developed for the purpose and
applied in pilot scale experiments. The most important con-
cept in fouling is the temperature of the wetted surface. Of
decreasing importance are wetting of the surface, thinness
of the stagnant liquid layer on the surface, and consistency of
the liquid boiling.

These concepts were used by the author to create two new
designs now in plant use. These are the expanding tube and
Wurling evaporators. A control system has been successfully
simulated to embody the concepts. This automatic system may
be applicable to every design of forced circulation evaporator.

* Received February 23, 1967,

Introduction

Evaporation is probably the most important unit
operation to food processors. Very large evaporation
capacities are used in fruit and vegetable juice concen-
tration, milk evaporation, sugar and syrup manufac-
turing, and distilled spirits production. A problem par-
ticularly troublesome to such industries, is the deposi-
tion on the hot surfaces of a burnt layer. This fouling
involves destruction of some temperature-sensitive com-
ponent of the food—not mere insolubilization of a salt,
as in the case of calcium scaling. Fouling is therefore
especially bad since it degrades the food as well as it
reduces heat transfer rates.

A few years ago at the Western Regional Research
Laboratory in Albany (California) we developed the

















