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Evaporation

Evaporation may be
defined as the
vaporization of a volatile
solvent by ebullition to
increase the
concentration of
essentially non-volatile
components of a
solution or suspension.



Evaporation, dehydration and 
distillation

• Vaporization by boiling is emphasized in order
to differentiate between evaporation and
dehydration.

• The non-volatile nature of the components
other than the solvent makes the difference
between evaporation and distillation .

• In the case of foods, the ‘ volatile solvent ’ is,
almost always, water



Main objectives of evaporation

• Mass and volume reduction, resulting in reduced cost of
packaging, transportation and storage

• Preservation, by virtue of the reduced water activity. It should
be noted, however, that the rate of chemical deterioration
increases with concentration. Thus, concentrated juices,
although more resistant than their single-strength form to
microbial spoilage, tend to undergo browning more readily

• Preparation to subsequent treatment such as crystallization
(sugar, citric acid), precipitation (pectin, other gums), coagulation
(cheese, yogurt), forming (candy), dehydration (milk, whey,
coffee solubles)

• Building a desired consistency (jams and jellies, tomato
concentrates, ketchup).



Evaporation

• Evaporation is one of the most ‘ large-scale ’ operations in
the food industry.

• Plants with evaporation capacities of up to a hundred tons
of water per hour are not uncommon.

• Made of special types of stainless steel, constructed
according to high sanitary standards and equipped with
sophisticated automatic control systems, evaporators for
the food industry are relatively expensive.

• The most important running cost item in evaporation is
energy.

• However, energy consumption per unit production can be
reduced considerably through the use of multiple effect
evaporation or vapor recompression or both.



Evaporation

• Evaporation under reduced pressure and
correspondingly lower boiling temperature is
widely practiced.

• However, lower temperature means higher
viscosity of the boiling liquid, slower heat transfer
and therefore longer retention of the product in
the evaporator.

• Thus, the selection of evaporation type and of
operating conditions is also subject to
optimization with respect to product quality.



Evaporation

• One of the problems in the evaporative
concentration of fruit juices is the loss of volatile
aroma components.

• Evaporators may be equipped with essence
recovery systems for entrapping and
concentrating the aroma, which is then added
back to the concentrate.

• Evaporation is not the only way to concentrate
liquid foods. Alternative concentration processes
are reverse osmosis, osmotic water transfer and
freeze concentration.
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