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Fie. 11. DruM DRYER*

classified as a convection dryer the principal squrce of heat is the heated
air or other gases circulated in the dryer. There are a number of mechan-
ical means of accomplishing this circulation of air or gases, each of which-

has some particular virtue. Brief descriptions of some important types of

convection dryers follow: - . B
Rotary Dryers. These dryers are cylindrical drums which cascade the

material being dried through the air stream. (See Fig. 12). The driers

may be heated directly or indirectly, and the air circulation may be paral-

lel or counter-low. A variation is the rotating louver type dryer, which
introduces the air beneath the flights thus securing very intimate contact.
Cabinet and Compartment Dryers.  These are generally considered batch
dryers wherein each charge is dried to completion before. removal.? A
wide range includes types from the heated loft with only natural con-
vection, and usually poor and non-uniform drying, to the self-contained
units with forced draft and properly designed baffles which- give positive
results. It is also possible to evacuate some of the systems for low. tem-
perature drying of delicate or hygroscopic materials. These dryers are
usually loaded with material spread in trays to increase the exposed surface.
The trays are loaded directly into the dryer or may be stacked on trucks
which are wheeled in. (See Fig. 13) . oo
Tunnel Dryers. Tunnel dryers are a modification of the compartment

dryer, and as a rule are continuous or semi-continuous in'operation.. Heated

air or combustion gas is usually circulated by means of fans, although a
few natural draft units are still in use, The material is handled on trays
continuously. The air flow may be parallel, counter-flow or a combina-
tion of the two, obtained by center exhaust. Further, the air flow may
be across the surface of the trays-or up or down through the bed, or in any
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or racks on trucks, and moves through the dryer either intermittently or -
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F1e. 13. ComparTMENT DRYER, SHOWING TRUCKS, WITH AIR CIRCULATION®

combination of directions. By reheating the air in this type of dryex" or

recirculating it, a high-degree of saturation is achieved bef austi
the air. This reduces the waste of sensible heat. ore exhausting

A variation of this type dryer is the strictl i ‘ i
> continuous t, h:
one or more mesh belts which travel through th{, dryer carryingp:he ?):'rz)rclig-

uct, such as Fig:-14. Innumerable combinations of temperature, hu--

midity and air direction and velocity are i i
I i ] possible. The labor re
is low on such a dryer, as it can be loaded and unloaded meé}l‘{aﬁgﬁ;’?

There is the disadvantage of hot air leaks at the i ' '
dvan entrance and exit, alth
these can be minimized by means of baffles or inclined ends Wheref) l’lolgl}é :

material enters and leaves from the bottom.

Spray Dryers. In recent years the s i
r In rece pray dryer has become important
for the drymg of hqu_lds in many fields, especially in the food indulgtrya.'n
. _Elhg hqultd 1s atomized by means of pressure nozzles, air jets or centrif-
t,g owls into the air stream of a tower or chamber, Inlet air tempera-
ures may run from 250-300 F up as high as 1200 F.
;’gry short because of the minute particle size. Particles as small as 5 to
then;,liirgl;s (g’réal ggxén;ed in ipray iinryﬁrs The dry powder is separated from
eparato: i
o semhpiny hone & para rs which are sometimes followed by cloth bags
‘Because of the high inlet tem i
. . i peratures and the relatively large vol
of air required, the efficiency of the spray dryer is not too ggod a%ld,v 301;151::

Quently, is seldom used for dilute solutions (less than 30 percent solid).

1g. 15 shows a typical arrangement for a spray drying system.®

A common and important feature of ing i i
: tan all spray processing is the direct
tonversion of the spray liquid to a granular product suitablegfor packagie:g
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F1a. 14. Secrion or ConTINUOUS DrYER, BLow-THrROUGH TYPE
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Drying times are -
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