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Table 2.... Regain of Hygroscopic Materials
Mﬂdum Content Expressed in Percent of Dry W-lphl of the Substance af Various Refative Humidities—Temperature, 75 F
Relative Humidity—Percent
Clossification Material Descriptic Authority
10 20 30 40 50 60 70 80 °0
Natural Cotton Bea island—rov- | 2.5 3.7 4.6 5.5 6.6 7.9 9.5 {11.6 | 14.1 | Hart-
Textile ing shorne
Fibers Cotton American—cloth | 2.6 3.7 4.4 5.2 5.9 6.8 8.1 | 100 14.3 | Schloes-
ing
Cotton Absorbent 4.8 9.0 | 125 |15.7 |18.5 | 20.8 |22.8 |24.3 |25.8 | Fuwa
Wool Australian me- | 4.7 7.0 89 1108 128 [14.9 [17.2 |19.9 | 23.4 | Hart-
rino—skein shorne
Bilk Raw chevennes | 3.2 5.5 6.9 8.0 8.9 {102 [11.9 |14.3 }18.3 | Schloes-
—skein ing
Ligen Table cloth 1.9 2.9 3.6 4.3 5.1 6.1 7.0 8.4’ [ 10.2 | Atkinson
Linen Dry gpun—yarn | 3.6 5.4 8.5 7.3 8.1 8.9 9.8 |11.2 }13.8 | Sommer
Jute Average of sev- 1 3.1 5.2 6.9 8.5 |10.2 |12.2 j14.4 |17.1 |20.2 | Storch
eral grades .
Hemp Manila and 2.7 4.7 6.0 7.2 8.5 9.9 f11.6 |13.6 |15.7 | Fuwa
sisal—rope
Rayons Viscose Nitro- | Average skein 4.0 5.7 6.8 7.9 9.2 {10.8 {12.4 |14.2 | 16.0 | Rohert-
cellulose son
Cuprammon-
ium
Cellulose Ace- 0.8 1.1 1.4 1.9 2.4 3.0 3.6 4.3 5.3 | Robert-
tate son
Paper M. F. News- Woodpulp—%% 2.1 3.2 4.0 4.7 5.3 6.1 7.2 8.7 | 10.6 | NBS
print
H.M.F. Writ- Wood pulp—3% 1§ 3.0 4.2 5.2 6.2 7.2 8.3 9.9 |11.9 | 14.2 | NBS
ing ash
‘White Bond Rag—1% ash 2.4 3.7 4.7 5.5 6.5 7.5 8.8 |10.8 |13.2 | NBS
Com. Ledger | 75%rag—1%ash| 3.2 4.2 50 |66 6.2 6.9 8.1 {10.3 | 13.9 | NBS
Eraft Wrap- | Coniferous 3.2 4.6 5.7 6.6 7.6 8.9 |10.5 |12.6 | 14.9 | NBS
ping
Misc. Leatber Sole oak— 5.0 8.5 |11.2.[13.6 {16.0 {18.3 [20.6 | 24.0 | 29.2 | Phelps
Organic tanned .
Materials | Catgut Racquet strings 4.6 7.2 8.6 |10.2 [12.0 114.3 173 [19.8 | 21.7 | Fuwa
Glue Hide 3.4 4.8 5.8 8.6 7.8 9.0 107 111.8 | 12.5 | Fuwa
Rubber Solid tires 011} 021} 0.32| 044 0.54| 0.66| 0.76| 0.88| 0.99 | Fuws
Wood Timber 3.0 4.4 5.9 7.6 9.3 {11.3 (14.0 [17.5 | 22.0 | Forest P
(average) . . - Lab.
8oap White 1.9 3.8 5.7 7. 10.0 [12.9 |16.1 | 19.8 | 23.8 | Fuwa
Tabacco Cigarette 5.4 8.6 |11.0 {13.3 [16.0 {19.5 |25.0 | 33.5 | 50.0 | Ford
Foodstuffs | White Bread 05 | 1.7 | 31 | 45 | 6.2 | 85 j11.1 {145 |19.0 | Atkinson
Crackers 2.1 2.8 3.3 3.9 5.0 6.5 8.3 |10.9 | 14.9 } Atkinson
. Macaroni 5.1 7.4 8.8 |10.2 {11.7 |13.7 }16.2 |18.0 | 22.1 | Atkinson
Fiour 2.6 4.1 5.3 6.5 8.0 8.9 112.4 [15.4 |19.1 | Bailey
Starch 2.2 3.8 5.2 6.4 7.4 8.3 9.2 {106 |12.7 | Atkinson
Gelatin 0.7 1.6 2.8 3.8 4.9 8.1 7.6 9.3 | 11.4 | Atkinson
Mise. Asbestos Fiber | Finely divided 0.16| 0.24| 0.26] 0.32{ 041} 0.51| 0.62] 0.73| 0.84 | Fuwa
Inorganic | Silica Gel 5.7 9.8 12,7 |15.2 {17.2 |18.8 {20.2 |21.5 | 22.6 | Fuwa
Materials | Domestic 020| 0.0 0.1 | 081 1.08| 1.24| 1.46] 1.67| 1.89 | Selvig
Coke . .
Activated Steam activated | 7.1 {14.3 [22.8 {26.2 |28.3 [29.2 ]30.0 |31.1 |32.7 | Fuwa
Charcoal - . .
Sulfuric Acid | H\SO, 33.0 |[41.0 |47.5 | 52.5 |57.0 |[61.5 |67.0 | 73.5 | 82.5 | Mason

Process and Product Air Conditioning-

relative humidities. The effect of temperature as compa.red
to the relative humidity is com el rtant, al-
',hough sudden changes in temperature cause a shght change

h
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best at a temperature of 80 F. A relative humidity of 70
percent is maintained to hold the surface of the dough
open to n.\low the carbon dioxide gasses formed by the

in regain even when the relative sta-
tionary. Changes in temperature do, however, affect the
rate of absorption or drying, although this property gener-
ally varies with the nature of the material, its thickness
and density.

When hygroseopic materials absorb moisture from the
surrounding air, they deliver to the air sensible heat equiv-
alent to the latent heat released by the moisture to the
material. This amount of heat should be included in the
load estimate.

Conditioning and Drying

In general the materials may be exposed to dwrable
for t with the

pass through and produce a loaf of bread,
when baked, of even, fine texture without large voids.

Control of Rate of Crystallization

The rate of eooling of a saturated solution determines
the size of the crystals formed. Both dry- and wet-bulb
temperatures are of importance, as the one controls the
rate’ of cooling, while the other, through evaporation,
changes the density of the solution.

In the coating pans for pills, gum, and nuts, a heavy
sugar solution is added to the tumbling mass. As the water
evaporates, each separate piece is covered with erystals of
sugar. A smooth, opaque coating is only accomplished by

" ture or proomng of t.he materials, orJthey may be treated

ly in special This latter treatment may
be classified as conditioning or drying. The usual purpose
of condmon.mg or drying is to establish a dmu'ed condition
of ontent and to regulate the physi I properties
of the material. When the final moisture content is lower
than the initial one, the term drying is applied (See Chap-

. ter 53). If the final moisture content is to be higher, the

process is termed conditioning. In the case of some textile
products and tobacco, for example, drying and eondition-
ing may be combmed in one process for the dua.l purpose
of and

the final molsture content. Fx’equenf.ly, condmomng or
drymg is made a continuous process in which the material
is conveyed through an elongated compartment by suitable
means, and subjected to various controlled atmospheric
conditions.

Control of Rate of Chemical Reactions

A typical example of control of the rate of chemical re-

actions occurs in the manufacture of rayon. The pulp
sheets are conditioned, cut to size, and passed through a
mercerizing process. It is essential that, during this process,
close control of both temperature and relative bumidity
should be maintained. The temperature controls the rate
of reaction directly, while the relative humidity maintains
a constant rate of evaporation from the surface of the

lution, - and a sofiition of known strength
during the mereerizing period.

Another well-known example in this class is the drying of
varnish which is an oxidizing process dependent upon
temperature. High relative humidities have a retarding
effect on the rate of oxidization at the surface, and allow
the internal gases to escape freely as the chemieal oxidizers
cure the varnish from within. This produm a suriaoe free
from bubbles and a h film throug i

blowing into the kettle the proper amount of air at the
right dry- and wet-bulb temperatures. If the cooling and
dmngarewoslow,thecoaungwxllbemughandseml

and the i ; if too fast, the
coating will chip chrough to the intertor. Only by ba!ancmg

relative idity, and volume of air to the
sugar solution, can the proper rate be obtained and a
perfect coating

Control of Temperature for Close Machining
Tolerances

Where tolerances must be heid within 2 or 3 ten-thou-
sandths of an inch, as in the manufacture of precision
instruments, tools, and high quality lenses, temperature
variations may cause expansion and contraction of material
to an extent that will seriously affect the quality of the
work. This type of work usually reqmres close temperature
control to assure and ity of the prod

Usually the temperatum level with respect to the produet
is not as important as controlling the temperature within
close limits. For this reason, conditions are usually selected
within the comfort range.

Control of Dew Point for Protection of Polished
Surfaces

In the manufacture of certain metal articles, the presence
of “fingerprints, tarnish, or etching cannot be tolerated in
the finished article. If these articles are manufactured under
diti that will cause the
hands to pire, an p will result.
The salt and acid tained inbody i when
deposited on the highly polished amcle can show corresion
and rust within a few hours if ined under a mi

1t is- therefore important to maintain temperatures and
relative humidities (dew point) low enough to prevent

of tem[

temperatures for drying varnish vary with the type A
relative humidity of 65 percent is beneficial.

Control of Rate of Biochemical Reactions

In the field of biochemical control, industrial air condi-
txomng has been apphed to many different and well-known
lving fermentation are classed

under tl.us hmdmg As biochemistry is a subdivision of
chemistry, subject to the same laws, the rate of resction
may be controlled by temperature. An example of this is
the dough room of the modern bakery. Yeast develops

ting of the hands. In addition, the manufacture of
polished surfaces usually requires & better-than-average job
of air fiitering to avaid abrasion of the surfaces.

Control of Humidity for Reduction of Static Elec-
tricity
The presence of static electncx'.y is often detrimental to
the of many lLight
materials, xuch a2 wxhle fibers and paper. It is also ex-
tremely dangerous where explosive atmospheres or materials
are present. Fortunately, this hazard is minimized by in-




