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In fluidized-bed drying (a special type of hot air drying), the product is
fed in at one end 1o lic on a porous plate and is agitated and moved along
towards the exit at the other end by hot air which is blown up through the
product. The air which has passed through the product, picking up moisture,
exits through an outlet at the top of the drier.

Milk, fruit, and vegetable juices and purées, cereals, cic., may be dried
with drum dricrs. These products are allowed o flow onto the surface of two
heated stainless steel drums rotating in opposite  dircctions  with  little
c¢lcarance between them. The product dries on the drums and is scraped off by
stationary blades fixed along the surface of the drum. Relrigeration may be
used to quickly lower the temperature of the dried product. Drum drying can
also be carried out under vacuum in which case the drying is accomplished at
lower temperatures and the product is protecied from oxidation. In the
ordinary drum drying, the process is controlled by varying the moisture
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content of the raw material (preconcentration), the temperature ol drum
surfaces, the space between the drums, the speed of rotation of the drums,
and the amount of vacuum applicd.

Milk, cggs. soluble or instant coffee, syrups, and other liquid or
semiliquid toods are dried by spray drying. The liquid matcrial is sprayed into
the top of a chamber simultancously with hot air, which is blown in at the top
also. The cool, moist air exits near the bottom, and the dried particles fall o
the bottom and are collected by gravity flow or by the aid of scrapers.
Scrapers may also be used to remove dried material from the walls or bottom.
Cvclones (conical-shaped colectors) may be used 1o collect particles escaping
with the exit air.

Particle size i1s an important factor in spray drying, and the liquid is,
therefore, dispersed into the drying chamber through a pressure nozzle or by
centrifugal force generated by a disc rotating at high speed. Both mcthods
atomize the liquid-producing droplets 10 a size which will be dried by the
heated air through which they must fall on their way to the bottom of the
dnving chamber. The material may be preconcentrated in some instances or
aids such as gums, pectin or milk solids may be added prior 1o spray drying. In
any case, it Is necessary 10 lower the moisture content and temperature ol the
product 10 the point where particles will not stick together nor stick o the
wall of the spray drier.

The frecze drying of foods is carried out by first freezing the product and
then subjecting it to a very high vacuum under conditions in which tecmpera-
tures are high cnough 1o assist in the evaporation of moisturc but low ¢nough
to prevent melting of the ice in the product.

In this method. the water, existing as ice in the food, is evaporated
dircctly as a vapor without passing through the liquid phasc. The vapor is
condensed outside the evaporation chamber. The resulting product has a
honeycombed  structure  containing much surface arca, and because 1
maintains its original shape, its specific gravity 1 reduced considerably, as is

the moisture content.
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