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depressioh is the driving force, whereas with mass transfei coefficients the
driving force is expressed in terms of humidity or vapor pressur¢ differential.

Fig. 3 permits a ready estimate of the constant drying rate-for various
air temperatures and humidities. - The chart is based on -the difference
betweén ‘the dry-bulb atid wet-bulb temperatures of the entéring stréam of
air, and on an air velocity of 300 fpm. It may be assumed satisfactory for
tray drying of any material in the constant-rate drying period. It does

not apply to rotary or through:circulation drying. A’ eurve for correcting
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LeTTERS SYMBOLS FOR TABLE 1
: " (not previously defined) ¥
convection heat transfer coefficient, Btu per (hour) (square foot) (Fahren-

he =
heit degree).

G = mass velocity of dry air, pounds per (hour) (square foot).

tw = wet-bulb temperature of drying air, Fahrenheit. _

a = drying area, square feet per cubic foot of bed volume.

ps = bulk density of dry granular bed, pounds per cubic foot.

D, = average diameter of particle, feet: )

At = logarithmic mean differenice between air temperature entering and leaving
the bed and the wet-bulb temperature, Fahrenheit.

cs =

humid heat, Btu per (pound of dry air) (Fahrenheit degree).
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the air velocity is iricorporated in Fig.' 3. This'curve is based on the W’J('l1
ation of drying rate with the 0.8 power’of the velocity: o

Evaporation' from "Liquid Drops. * For the important problem’ of spray

drying, evaporation rates of liquid -drops must be estimated, * Below 8

value: of Reynolds:number (D,G/u) of :10 for spherical ‘particles, theheélt .

transfer’ coefficient across the gas film'surrounding ‘the drop 'is‘g,(h‘[g'n*‘§ (5"
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where e

. h = film §1ea_t. transfer .coefficient, Btu per (hour) (square foot) (Fahrenheit;d‘e,-
‘:g‘ree ol L . R : e IRUTLL
...k« = thermal conductivity of gas film, Btu per (hour) (square foot) (F a@}'ﬁ?l}ﬁ?ﬁ
" "degree per'foot). © - T :
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-'ithaﬁioxi'2 ‘is"a;’ibliéable wheh:'=the»R)3ynble humber for liquid-drops

Industrial¢Drying Systems SR anan ];LﬁS_r’_ -

is:less than 10. Drop diameters are almost always less,than 500.microns;,
and usually-in the range of 20 to:150 microns. . - i It Hi sr e et
The 'rate of evaporation of ‘drops may be expressed: in: terms:of heat:
transfer or mass transfer. In-terms of heat transfer; the evaporation rate:
is given by the equation: ... - ) e faxshastia £
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where

:%”' = evaporation-rate, pounds per hour: - . °..
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F1a. 3. RATE oF EvAroRraTION CHAR'

thDTymg at Air Temperatures above the Boiling Point of the Liquid. When
the temperature of the drying air is maintained above the boiling point of
e liquid being evaporated, or when superlieated vapors are used for
oy fg, the usual equations for mass transfer, expressing rate of evaporation
err'a unction of the vapor pressure difference, lose significance, since large
duor: are introduced in the expression for:vapor. pressure driving force
ienil 0 1ts ‘apparently small value. Such:cases .can-be treated: conven-
al Y on a basis of heat transfer, since a temperature ‘difference must
\Z’ays existiin order that drying may proceed.:. . .. . : .- .
Rad‘;’at‘sfant-Rate.Peﬂod When Heat Transfer Depends on Conduction and
do c’lum' In indirect drying, where heat -transfer and dryingdo not
Pend on the flow of heated gases, the drying rate depends either on heat




