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CHAPTER 22

INDUSTRIAL DRYING SYSTEMS

Drying Terminology, Mechanism of Drying, Internal and Externcl Conditions, Periods of Drying, Equilibrivm Moisture
Content, Applwahon of Hygromehy )o Drylng. Determination of Drying Til Tme, Commercial Drying Time, Dryer
Drying Methods and Equipment; Rodiant, Condy and C ction Drying;

Agricultyral Drymg, Solution of Drying Problem

HE term drying, in a broad sense, enoompasses the re-
moval of water, and occasiopally other liquids, from
ghses, hqmds or solids. However, the common usage of the
word the lly to the 1 of
water or solvent from solids by th means. Dehumidifi
nanlsthetznntbatlsoommonlymgnedmthedrymgof
gases. This is nsually hed by tion or ad-
sorption by various drying agents (see Chapter 21 of the
1961 Guine Anp Dara Book). Distillation, and particularly
distillation, is associated with the drying of hqu.lds
It is umﬂy more eeonounml to employ, whenever pom
means o ting as much water as is
pmdamblz from the sohd materials before undertaking dry-
ing or dehydration steps. These mechanical methods such as
filtration, screening, pressing, centrifuging, or settling usually
require much less power, and frequently less capital outlay,
thereby making the aperation cheaper in terms of cost per
pound of water removed.

DRYING TERMINOLOGY!
The generally accepted definitions of terms used in drying

. technology follow:
Adigbatic drying occurs in a dryer-when all of the sensible
best given uprg‘y the air in cooling is used to evaporate water
from the wet stock
Bateh d is thAt type of drying operstion in which the
wmaterial is fﬂ d dise l‘mm ﬂe drying chamber in
batehes at deﬁmle mbervu.la of time.

Bone-dry basis i the moi tent of a wet solid
a8 pounda aof water per pound of bone-dry solid. The advantage

. of using this bu;s 1; that the a.bsohéoe smount of moisture loss
. md after drymg (See definition of Wet Basis.)

fore

Bound motsture refers to liquid (held by a solid) which exzm
a vnpor pressure less than that of the pu:e liquid at the same
‘?"“m Liquid may become dound b; retenuan io small

. U P 4

and from the dryer. The op g are P
of time.

Critical moisture content is that abtaining when the constant-
rate period ends and the falling-rate period begins.

E ilibrium moisture content is that to which a given mabexul

dried under specific diti of air

humxdxty

Evaporative load is the total amount of water evaporated per
hour in the drye;

Fallmgvrula Erwy,l:d is that dryin u;ﬁ " period during which the
ina'.annneoua g ra.t.e com.m reases.

content of eellular ma-
hnn.la L}o:d ete. ) at vlneh the cell walls are completel. satu~
the cavities are lxquderee 1t may be cﬁﬁn

t the dity of the surround-

eqmlxbnum
ing

Final content iy the p by weight of moisture
remaining in the solid at the end of the ¢ drying operstion.

Free moisture content is that lulmd content which is remova-
ble at a given and . Free may
include both bound and unbound moisture.

Pucel economy is the number of units of fuel (cubic feet of gas,
pounds of steam, gallons of oil, etc.) required to remove 1 1b
of water from the solid being dried.

Humidity deootes the amount of water vapor actuslly pres-
entina ?a and is geperally expressed asz weight of vapor per
unit weight of any gas.

Hygroscopic material is material that may contain bound
moisture.

Initial moisture content is the percentage by we:ght o{ mois-
ture in the sclid at the start of the drying operation.

Initial moisture distribution refers to the moisture d.lstnbn-
tion throughout a solid when drying begins.

Moisture gradient refers to the internsl distribution of wnur
in a golid ata gven moment in the dryu;; &mcem the nature
of which d n the e solid involved.

Nongyg-rowopw moterial is material that ean contain no
bound moisture.

Test drying time is the drying time of a relatively small a.nd
sample of the matenn.l which is dned ina lsbnm-

url laries, by solution in cell or fiber
ution ',hrougblo:t the sohd md by, ehelmcd o pbysical
on soli
from a solid only under upeclﬁc condmom of hu.mxduy in the
surroundings.

Capillary flow refers to the dow of liquid through the inter-
stices and over the surface of a solid. %t is caused by liquid-
solid molecular attncnon

Commercial dr, the tent of a
product as poun(& of water per pound of sohd ag it leaves the

t,i.e., per pound of commercially dry solid.

tory dryer under di
Through-circulation drying is that method of drying ln which
the air flow is d.uected through a penneable bed of soli
Unbound in a hygr D ial is that
in excess of the equilibrium moi content ding to
saturation humidity. All water in a non-| -hygroscopic material
is unbound water.
Wet basis the moi ina ial
of the weight of the el solid. This basis is less sanalww than
the dry-weight l}asu on wlnch the percentage change of mois-
ture is or

Commercial drying time is the resid time of the ial
being dried in a commereial dryer.
Constant-rate period is that dr{mg period during which the
m: of water removal per unit of drying surface is constant.
ontinuous drying is that type of drymg ration in which
the material to be’Zn:d ia £ ej continuouafy to

MECHANISM OF DRY[NG’

‘When a solid dries, two fund; mvolved
{1) the transfer of heat to evlpomte t.he liquid, a.v.\d 2) the
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