DRYERS FOR EVAPORATION OF WATER
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CHAPTER 41. DRYING SYSTEMS

convection currents, and in low-temperature dryers only about one-third
to one-half of .the total heat for evaporation is actually supplied to the
material by radiation. At high temperatures the radiation output in-

creases rapidly, according to the fourth-power law. The total radiation - -

may be computed by the equations and tables given in Chapter 3. In
general, fins and-irregular surfaces do not increase radiation, hence the
area to be used in calculations.is the area of a smooth-surface envelope
enclosing the radiating elements. ) .

A certain amount of air circulation is required through a radiant dryer, -
in order to carry off the vapor.

Conduction or Direct Contact Drying .

Drying rolls or drums, flat surfaces, open kettles and immersion heaters
are examples of the direct-contact method. Intimate contact pf the
‘material with the heating surface is important, and in some cases agitation
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is desirable toincrease the uniformity of heating or to prevent overheating.

Greatest resistance to heat transfer occurs on the air side of the material
being dried. The rate of heat transfer from the surface of the heated
material to the air, and hence the rate of drying, may beincreased by: (a)
forced convection or air circulation and (b) vacuum operation to lower
the boiling point of the liquid being evaporated. : .
Convection or Air Drying ' .

The circulation of heated air or other gases over the material being
dried is termed convection drying. Some convection drying occurs in
practically all types of dryers, but if the main source of heat is from the air
or gases; the dryer may be called a convection dryer. Typical forms or
examples may be enumerated: - . i

1. Rotary drum dryers, (Fig. 1). .

2. Tunnel or oven dryers, batch type.

3. Tunnel dryers, conveyor type, (Figs. 3 and 4).

4. Tower or column dryers. .

5. Through-circulation dryers, (Fig. 2). . - o
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